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Truck Buying Narrows 
Down to Four Rhrai Makers! 

Fierce Competition for Supremacy! 


Competition in truck selling is now 
practically limited to four famous 
makes. That is, among the experi¬ 
enced buyers. 

The aggregate resources of these 
four makers is over $25,000,000. Their 
yearly output is high up in the mil¬ 
lions. Their supremacy is assured. 
Their guarantees are safe. 

Two of these four famous makers 
build Trucks in excess of five tons 
capacity. All four build Trucks to 
haul three-ton loads. In the two-ton 
field choice is restricted to three makes, 
and the Velie alone builds a standard 
one-ton truck. 

The three-ton Trucks built by these 
four famous makers are the best basis 
for comparative specifications. And 
because each of these four manufactu¬ 
rers is building the best truck he can, 
the difference in specifications is not 
great. 

Perhaps the most noticeable differ¬ 
ence is in the power of the motor. 
And here the Velie motor exceeds the 
average of its three competitors by 6 
horsepower, and exceeds that of one of 
the famous four by 15 horsepower. 


In Strength of Frame, three of these 
four Trucks use a frame 6 inches deep 
and one a frame 5 inches deep. But 
the 6-inch Velie frame is reinforced by 
a 4-inch sub-frame. 

The value of this is perhaps not 
noticeable except on an extremely 
heavy load or in its general effect upon 
the long life of the Truck. 

The average size of the rear wheel 
—the wheels that furnish the driving 
—is 39x4 inches. The Velie, with its 
40x5-inch rear wheels, has larger equip¬ 
ment than any of the other three. 

This same slight advantage in speci¬ 
fications holds equally true in a com¬ 
parison of the three two-ton Trucks. 

In the one-ton Truck field the Velie 
shows 25 per cent more power than 
any of the best known Trucks of this 
capacity now being built. 

Everywhere—as a result of com¬ 
petitive tests between the four greatest 
American Trucks, the records of which 
any Velie dealer can show—the Velie 
Truck is being used by the great cor¬ 
porations, who buy Trucks by the 
dozen. 



Velie Motor Vehicle Co., 1004 Velie Place, MoBne, III. 
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M echanical experts build 

National cars with fourteen years 
experience to guide them. 

But women and men who do not claim 
to be authorities on machinery BUY 
National cars as safely as though they 
were experts. Motorists have faith in 
the company that builds and guarantees 
National cars, because the world-famed 
signature National is not only u name of 
a car but the murk of quality. 

We welcome a detailed analysis of the 
National; we invite you to visit and 
inspect our factories. But what motor¬ 
ists demand today is service, confidence, 





comfort and uninterrupted enjoyment 
from their cars. If the car is built right, 
if the right materials are put in the 
right place, if the design is correct and 
the workmanship good, you can then 
avoid the work of “going over a car 
with a fine tooth comb.” That way 
of buying a quality car is obsolete. 

You can’t find a better built car than 
the National if you use a microscope. 
We give you all you can possibly 
demand in a high-grade motor car, and 
give it to you with complete abandon 
of worry about what is under the hood 
or beneath the seat. 


“You don’t have to raise the hood” 


N ATIONAL owners have learned that we 
build whole ears — the nnnie National Is 
their guarantee, Every National ear is built as 
a unit — every mechanical part operates har¬ 
moniously to produce satisfactory results. You 
leave the responsibility for its mechanical con¬ 
struction to our experience— forget that there are 
gears and mechanical parts in the ear Just rest 
in comfort and enjoy jour ride with absolute 
confidence in jour car. 

You can buy over telephone 


■f" not specifications — they can buy 
Nationals over the telephone. We 
experience, ability, responsibility and < 


antee—not a mere job of wheels, axles, gears 
and parts. That’s why jou don’t have to raise 
the hood to buy a National, you know no 
better is made. 

Lavish in comfort 


A nationally recognized principles of superior¬ 
ity. Beautiful, economical, efficient and lavish 
in comfort — this car is the climax of the 
National's success in car building since its 
pioneer beginning. It marks a most coveted 
improvement in motor car designing. It is the 
one ear that harmonizes from end to end—a 
symmetrical creation that is distinctive and 
essentially practical. 


Brief Specifications— 
National Six 

Motor, 8-cylinder. 3%x4H-inch, cast en bloc. Tire 
pump, integral port of motor. Clutch, self-containad 
aluminum cone. Starting and lighting, electric two- 
unit system. Transmission, sliding gear selective 
type, throe speeds forward, one reverse. Gauge, 
48 inches. Oiling, crank-case constant level, force 
feed, with gear-driven pump. Ignition, high tension, 
dual magneto with storage battery. Tiros, 86x4 
Firestone demountable rims. Air-pressure gasoline 
feed, generated by small pump in crank-case. Capac¬ 
ity , «S gallons. Automatic carburetor. Two sets of 
brakes on 16-inch rear wheel drums. Bevel gear 
drive through straight line shaft with universal joints 
and torsion member. Full-floating rear axle. Left¬ 
side drive. Access all four wide doors. Single lever 
in center controls all speeds. Half elliptic springs, 
fronti special National construction, rear. 
Equipment:—Top complete with side curtains and 
boot, ventilating rain vision windshield, extra Fire¬ 
stone rim, electric lighting and starting systems, 
19-mch double bulb electric headlights, electric 
license tail light, Warner speedometer, electric horn, 
tools and jack. 



* **“ IVGttOIWl W ti„. hischc-it achievement in automobile building. Here is the best ail-aronnd 
motor car ever made, This is the third year for this successful car in ail its essential features. This new 
series embodies all improvements and refinements. 


REMEMBER 

When you say "National” you are talking 
about the world’s champion cor. The National 
is the World’s Stock Champion i Interna¬ 
tional Champion 400-mlle rays record holdfcri 
Fastest Mile for stoek car record bolder, etc. 
No other has ever equalled the National 
in actual performance end demonstration of 
its quality, power, speed, reliability and 


Send tills Coupon today 


New Series V-3, $2750 to $3400 
One of five models 



send me complete particulars o: 


J National Motor Vehicle Co. 
inaiMM4>oii$,]Mi;u.SsA. 
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Mitchell Sixes 

Products of Long Experience 

This company has been building popular priced sixes longer than 

any other concern in this country. Hence the sixes we offer are the product of many years of experience and 
in no sense experiments. 

The Mitchell Little Six^ which was known as the “Baby Six” in 1912, 

is, in our opinion, the most logical investment in the automobile market. It is not only the sensible compromise 
between big and little power and passenger capacity, but it has everything that any high-priced tar can offer you. 

It has quality that insures long life. It has the style of beauty that 

the exacting mind demands. It has as much speed and power as any person can desire. It will hold its place 
in any company and look classy and work perfectly for several years to come. Its equipment is complete, 
and details thereof sterling in character. The price, $1,895, brings this smart car to you ready for instant use. 
There is nothing left for you to buy—no extras—no appurtenances. 

The Mitchell Big Six is the largest and best car at the price that has 

ever been produced. It is built along the same lines as the Little Six, save that it has 144-inch wheel base, 
somewhat larger tires, greater passenger capacity. Yet the quality of the two are identical. The equipment is 
precisely the same—the outward beauty similar. For a big family car the Big Six has no equal in America and 
there is nothing as good for less than $3,500 or $4,000. The price of the Mitchell Big Six is onl\ $2,350. 

The Mitchell Four is intended for those who feel that they cannot 

afford either of the Sixes. It is the only four-cylinder car we make. We build it to meet the demand of those 
persons who still like a four-cylinder car of class at a popular price. It has the same equipment as the other two 
cars and sells for $1,595. We want you to look this car over minutely and then ask yourself if there is a four- 
cylinder car at anywhere near the price that can compare with this one in any detail. 


Here is the Equipment for ail the Mitchell Models Which is Included in the List Prices, as Given : 

Electric *elf-*tarter and generator electric light* — electric horn—electric magnetic exploring lamp—mohair top and du*t cover— 
Tung* ten valve*—Jiffy-quick-action side curtain* -quick-action two-piece rain vition wind *hield - demountable rim* with one extra 
—»pea do meter—double extra tire carrier—Bair bow holder*—lican*e plate bracket—pump -jack and complete *etof firtt-cla** tool* 


Specifications of the Three Great Mitchell Models: 

MITCHELL LITTLE SIX — Fifty horse-power—1 12-mch wheel base—-36x4 >5.-111 tires—two or live passengei capacity 
MITCHELL BIG SIX—Sixty horse-power—141 -inch wheel base—37x5-m. tires—seven passenger capacity - - - 
MITCHELL FOUR—Forty horse-power—120-inch wheel base— 4 cylinders— 36x4>* m. tires—2 or 5 passenger capacity 

ALL PRICES F. O. B. RACINE, WIS. 


$ 1,895 

$ 2,350 

$ 1,595 


Racine, Wit. U.S. A. 

Eighty Years of Faithful Service to the American Public 














How Electricity Affects 
ftodudion Efficiency 


ECHANICAL DRIVE 

W HEN the big belt at the end of a long line 
of shafting snapped with a disagreeable re¬ 
port, throwing a half dozen machines out 
of commission, the manager of the busy Indiana 
manufacturing plant turned to the Vice President of 
the corporation with an exclamation of disgust. 

“These things always happen on the wrong 
day,” he said. 

The Vice President rather unexpectedly smiled. 
“Maybe it happens just at the right time,” was his 
comment as he left the place. In ten minutes he 
was back with the President. 

“What you see here,” he said to the President 
with a glance at the halted work, “illustrates better 
than an hour of talk the immediate need of this 
concern. The board was satisfied to get in that 
Curtis turbine and every one agrees that the new 
electric power was a big thing for the works, but 
we’re away out of date on the rest of the equip¬ 
ment. You know what the line shafting costs. You 
know that the power loss in transmission is some¬ 
where between 25% and 40%. You know how the 
whole contrivance of line shafting cuts out light, 
how dirty it is, how badly it effects insurance rates 
and how dangerous it is. We’re none of us likely 
to forget that accident to Wincher in September. 
You know that we’re paying for all this wear and 
tear and wasted power even when only a few of the 
machines are in use. This morning we have a 
good, clear showing of what happens to this whole 
bunch of machines when anything goes wrong with 
the belting. ” 

“How would you fix it?” demanded the President. 
“I’d settle the difficulty by cleaning out 
the whole mess of shafting and giving indi- m,cuamw 
vidual motor drive to each machine. Then 
only the active machines would be using 
power, and the stopping of one would not 
interfere with any of the others. Now we i 
have to start up the whole of a wasteful 
and dangerous transmission system to move 
one machine. With individual drive each 




machine is independent, and a wide margin of 
waste is cut out every day. Into the bargain the 
output would be boosted, man for man, by the 
modern system. I'm no technical expert, but I 
should say we were bound to do from 15% to 20% 
more work with the same force, not counting the 
salary saving from the simpler machinery system.” 

As the thing turned out that accident had 
happened at exactly the right time. The next 
board meeting took up the problem and a local 
electrical engineer’s figures showed that motors 
and installation would figure much below the 
theoretical cost. The actual showing fourteen 
months after the installation was that the saved 
percentage more than covered the cost of the 
change, with an outlook of certain results in econ¬ 
omy, while the increase in output quite justified 
the Vice President’s prediction. 

In small plants and in large plants, from coast to 
coast, the newer, cleaner, safer electrical methods 
are transforming the production problem; first, by 
improving the physical conditions of plants in the 
matter of light, by eliminating cumbersome and 
wasteful transmission machinery, by economies in 
actual power consumption per machine unit; sec¬ 
ond, by increasing the working efficiency of each 
machine unit and each human unit. In refinery or 
in machine shop, in mill or in printing plant — in 
any place where power is used; the efficiency and 
economy of electrical methods are being proved. 

Whatever your problem may be, however large 
or small, it will pay you, in saved money and saved 
effort, to consider electrical help. 

Take up the matter today with your 
electric power and light company or any 
General Electric Company agent in your 
vicinity. You will find them more than 
glad to co-operate with you, and no mat¬ 
ter how complex your problem may be 
they have at their command the service of 
any part of our organization that may be 
most useful to them and to you. 


GENERAL ELECTRIC COMPANY 


Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Boise, Idaho 
Boston, Maot. 
Buffalo, N Y 
Butt'' Mont 
th.ulcston. W Va. 
( ll.llloltL.N C 


Chattanooga, Tcnn 
Chicago. Ill 
Cincinnati. Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Davenport, Iowa 
Dayton, Ohio 
Denver, Colo 
Detroit. Mich.,/**) 


Largest Electrical Manufacturer 


Fort Wayne, Ind. 
Hartford, Conn. 
Indianapolis, Ind. 
Jacksonville, Fla. 
Joplin, Mo 
Kansas City, Mo. 


ftnoxviile, Term. 
Los Angefea, Cal. 
Lonisviue, Ky. 
Madison, WIs. 
Mattoon, III. 


Memphis, Term. 
Milwaukee, Wit. 
Minneapolis, Mine. 
Nashville, Tenn. 
New Haven, Cano, 
New Orleans La. 
New York, h/. Y. 
Niagara Falls, N. Y. 


Omaha, Neb. 
Philadelphia, Pa. 
Pittsburg, Pa 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 
Rochester, N. Y. . 
Salt Lake City, Utah 
San Francisco, Cal. 


St Louis, Me. 
Spokane, Wash. 


For Canadian bunnesi) refer 


General Electric Company (formerly Hobion Electric Co.)—Dallas, El Paso, 


Canadian General Electric Company, Lt’d, Toronto. Ont 


, tsssaBJ- * 

WashitSb-C 

Youngstown, Ohio. 
i and Oklahoma City.; '■ 
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Hie New President of tkeAmerlcan Association 

for Ik* AdvanoMMBt of Selous 
% fUmie Benjamin, Ph.D. 

I T is BOW Otgbt Mrs ste* the American Associa¬ 
tion for the Advancement of Science turned Its steps 
southward for It* annual meeting. Then It met In 
New Orleans under the presidency of Calvin M. Wood¬ 
ward, eminent for hie educational work In the tech¬ 
nical department of Washington University In St 
Louis. This year it meets in Atlanta with Edmond B. 
Wilson, who holds the Da Costa chair of soology in 
Columbia University, as its presiding officer. 

Edmond Beecher Wilson is the son of Judge Isaac 
a. Wilson and Caroline Clark Wilson, and was born 
In Geneva, Ill., on October 19tb, 1806. 

After the usual preliminary schooling he was pre¬ 
pared for college and studied for a year each at An¬ 
tioch and Chicago; then entering Tale he was gradu¬ 
ated at the Sheffield Sdeattflc School in 1878 with the 
degree of Ph.R. A country boy, he early developed a 
fondness for nature, the study of which has been the 
dominant influence of his life. Choosing biology there¬ 
fore as the subject to which he determined to devote 
his career, he went to the Johns Hopkins, where under 
the influence of such inspiring teacher* as Newell Mar¬ 
tin and Brooks he spent three years, taking the degree 
of Pb.D. in 1882. A year abroad followed, daring which 
be Studied in the laboratories In Cambridge, and Lelp- 
Mg, and also at the Naples Zoological Station under 
the famous llorhn. 

On his return to the United States he entered on his 
vocation as a teacher and lectured on biology at Will¬ 
iams College during 1883-'4 and at the Massachusetts 
Institute of Technology during 1884-’B. He then accept¬ 
ed sn invitation to Bryn Mawr College, where he filled 
the chair of biology. In 1891 he was called to Colombia 
as adjunct professor of.blology, and three years later 
was advanced to the full possession of the chair of 
invertebrate soology, created for him, which he then 
held until 1897, when he was transferred to the Da 
Costa chair of soology. He also served as 
member of the University Council at Colum¬ 
bia during 1901-08, and as dean of the faculty 
of pure science for the years 1908-06. 

Wilson’s primary Interests have always 
been in the field of embryology and his orig¬ 
inal investigations which were begun at 
Johns Hopkins University have been connect¬ 
ed chiefly with the study of animals ss liv¬ 
ing things. At first his researches were con¬ 
centrated on germ cells and directed atten¬ 
tion to the study of the laws of normal devel¬ 
opment from the standpoint of the celt. 

These he followed with valuable contribu¬ 
tions to problems of mosaic development, pre- 
locallsstlan, and differentiation in the egg. 

Returning more reeeutly to the mechanism of 
the cell, his researches on the structure of 
protoplasm, on the history of centrosome, as¬ 
ter and karoklnetlc figures, and on the chro¬ 
mosomes with special reference to questions 
Of heredity and sex, have occupied hk atten¬ 
tion. 

Hk many papers, which according to com¬ 
petent authority have had “a wonderfully 
stimulating effect ott biological research 
throughout the world,” have been carefully 
worked up into harmonious relations with 
the modem aspects of the fundamental prob¬ 
lems of biology, and ware given to the world 
in 1896 in book form with the title ‘“The Cell 
in Development end Inheritance,” which hk 
colleague, Prof. Chut K. Calkins, refers to 
ss “one of the most widely reed < 


nltton for him and academic honors have been gladly 
conferred on him. In this country the three universities 
at which he studied, Chicago (1901), Tale (1901), nnd 
Johns Hopkins (1902) have given him the degree of 
LL.D., while abroad he has received the degree of 
8c.D. from Cambridge (1009) and that of M.D. from 
Leipzig (1009), 

In addition to membership In the American Hodety 
of Naturalists, the American Society of Zoologists and 
the Society of Experimental Biology and Medicine, he 
Is an officer of the New York Academy of Science, a 
fellow of the American Academy of Arts and Sciences, 
and since 1899 a member of the National Academy of 
Science. He holds honorary membership abroad In 
the academies of science in Holland, Belgium, Bavaria, 
and Borne (del Lined) and also of the Linneau and 
Itoyal Microscopical sodetles. 

Hk connection with the American Association began 
with hk election to membership at the second New 
York meeting in 1900, at the dose of which he was ad¬ 
vanced to the grade of Fellow. He affiliated with the 
section on Zoology, becoming its presiding officer In 
1907, when he delivered an address on "Recent Re¬ 
searches on the Determination and Heredity of Sex." 

In Its selection for a presiding officer for the Atlanta 
meeting the American Assodatlon for the Advance¬ 
ment of Sdence Is Indeed most fortunate. Seldom has 
a more Ideal choice been made, for Wilson by right 
follows In succession to that splendid group of men 
who from Agassis and Dana to Cope and Jordan, have 
been the glory of American science. 

Prolonging the Life of Steel 

E XHAUSTIVE research experiments have lately been 
carried out to try If possible to lengthen the life 
of iron and steel. These experiments consist in the 
addition of some other metal or chemical element, to the 
Iron during the smelting to form an alloy; such ele¬ 
ments for example as copper, silver, lead, manganese, 
silicon, arsenic, aluminium, nickel and tin being added. 
The more common method of preserving steel structures 


1« addition to the foregoing he k the 
of .addressee and of various minor 
«w*»- la aooiegy, wabryototy, and esHulor 
W4NH.' .Mtrtbttttoos to hook tom 
(trHh Wihtoto *- “Oto- 

- 388f); aad u “Atks e * 

d raosairtioo early gatoed recog- 



has consisted In the application of a protective coating 
of paint or galvan to the steel, the coating acting as 
an excluder of air and water, and by this means pre¬ 
venting the rusting of the iron Indefinitely. 

It Is remarkable that the addition of certain elements 
to Iron makes the resulting alloy rust and decay more 
quickly than pure Iron. Silicon Is a good example of 
this kind of reaction; if three pounds of silicon lie 
alloyed with nine huudred and ninety-seven pounds of 
iron, the alloy will rust twenty per cent more rapidly 
than the pure Iron. 

The general results of alloying steel with the other 
metal Bhow that copper and nickel are the best metals 
to add to the steel to give Increased durability. Nickel 
is prohibitive on account of Its price for general com¬ 
mercial uses. 

Copper added In small quantities greatly prolongs the 
life of Iron. Very small quantities are needed to effect 
this result. If to one thousand pounds of Iron, two 
pounds of copper be added, the resulting alloy will dis¬ 
solve away In achl, only one tenth as fust us pure iron 
does. And In the atmosphere the corrosion will tie only 
one third as rapid. An Increase In the copper up to 
seven tier cent of the alloy does not Increase the itower 
of the Iron to resist corrosion Two tenths of one per 
cent of copper will yield as good an alloy for resisting 
rust and corrosion as does seven per cent, and the re¬ 
sulting alloy Is less expensive on account of the small 
amount of copper required 

The durability of this alloy has been demonstrated 
by some very beautiful exjierlments, performed In Pitts¬ 
burgh, Pennsylvania, by Mr. I>. M. Buck, and by Prof. 
C. E. Burgess and J Aston of Wisconsin University. 

Mr. Buck’s experiments were carried out In a prac¬ 
tical way by erecting sample roofs made of pure iron 
and others made of the alloy containing two tenths of 
one per cent of Copper. These sample roofs were dis¬ 
tributed both In the city in the region of the coke ovens 
nnd In tbe rural districts around Pittsburgh, and the 
rate of corrosion whh noted carefully and the time re¬ 
corded The copjier alloy roofs were in good condition 
when the pure Iron had completely corroded and had 
fallen away. The results show also that the 
metals are less attacked In the rural dlslriels 
than In tbe city. This Is to lie expected nnd 
is no doubt due to the CMrbon and add fumes 
present in the city atmosphere. 

The experiments carried out at the Uni¬ 
versity of Wisconsin were not carried out on 
so large a scale as Mr. Buck’s, but they con¬ 
firm very clearly hlB results Their experi¬ 
ments show thnt the addition of many metals, 
such as sllvor, which In themselves are too 
expensive for general use, have the same ef¬ 
fect as small quantities of copper In prolong¬ 
ing the life of steel. 

Their results also show that no very re¬ 
liable data can be obtained by the acceler¬ 
ated acid test which will indicate the possible 
length of life for the st<>el under ordinary 
weather conditions. 

An Echo of the Hubbard Expedition 
to Labrador 

D illon Wallace, whose book -The 
Lure of the Labrador Wild” is a record 
of tbe adventures of himself and Leonidas 
Hubbard, Jr., during their exploration of the 
interior of Labrador in 1903, In which Hub¬ 
bard died from starvation and exhaustion 
and the author narrowly escaped (he same 
fate, has Just returned from n second hazard¬ 
ous journey to the same region Thp pur¬ 
pose of this trp was uo less sentimental than 
that carried out in 1906 by Mr. llnhliard’s 
widow, who, besides continuing her husliand's 
explorations, proved to the world the feasi¬ 
bility of his projected route. Wallace re¬ 
visited the headwaters of the Busan River, 
discovered during the original expedition, in 
order to erect a bronse tablet at the place 
where Hubbard died. Unluckily the tablet 
was lost from hk canoe en route, and Wal¬ 
lace accordingly carved hk comrade's epitaph 
on a rock. 
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Retrospect of the Year 1913 
Civil Engineering. 

A RETROSPECTIVE view of the fluid or civil 
cngiiiwrlug, especially if It lit' tuhon from the 
AuirrU-au standpoint, brings to mind, at owe, the 
I'll mi am Carml tile greatest civil engineering work of 
ull time. In the annals of the ennui the jenr llll.’i will 
lie meiuoruhle us having witnessed Its prm’tirul com- 
pletlou During the first nine months of the jenr 
tin tun I ,ake was tilling with wulei , on October 10th 
i'resldeni Wilson threw mi electric switch mid blew up 
the (iHiulsia I like admitting (lie wilier lo the Culcbra 
cut, und a few weeks prcilou-dj a dike ill Mlntfioi'es 
was blown U)>, ndniltling the Puclllr waters lo Mtin- 
florcs locks A henvj force of Iij druidic dredges has 
cut through tlie Culelnu sillies and is now engaged in 
clearing up the ennui prism at the eut On Septem¬ 
ber 20th a Government tugboat made the lirst passage 
of GHtun Locks Suliseipieiillv, whole fleets of dredges 
and their accessories made the passage both of tbe 
Gatuu and the Mi rut! ores and i'eilro Miguel locks. 
Early in 11)14 the eaniil will lie In such slui|K‘ that, if 
it were desired, the largest ship in the world could 
be sent through from oeeun lo <ss>an The foimnl open- 
ing wlil take plai'e in Januarv, 11)15, vvlien a vast lnter- 
nutioiml fleet, bended by the old balllesbip ‘Oregon." 
will make the trunsll iiom oeean to iKean it was 
u great feat to build any Kind of a ennui at Panama— 
to build a canal of Ibis magnitude and complete the Job, 
in spite of till,(Kill,IHkl yards of nulooked for excavation, 
due to slides, etc, one year ubeadof the specified time, is 
a magnlflcenl i«‘rfovmaiice. The past year has been one 
of great progress on the New York State Barge Canal, 
and it looks as though within about two years' time 
it, will be isissilile for l.tKMMon bulges to puss between 
tbe Great Isikes and the \tluutlc by way of the Hud¬ 
son llivor. A most Importaiit waterway und a roiiqsf- 
tf tor of the State I large Canal Is (tie St Laivienee Ship 
Channel, between Monlie.il .mil (Jueliec. a dlstuiiee of 
two hundred and fwenfv miles Here tlie Cmiiulliiii gov¬ 
ernment Is rushing vvmU upon a ,'IA fool iliannel A 
depth of thirty feet lias alieadv hern nlilalned over 
this distance The Cape Coil Canal, "A feet deep. 130 
feet wide anil t.'t miles long Ironi Itiu/ards Hav to 
Honstnble Hav. will be opened In .tune, inti This 
waterway will render available for "A.IHN1,000 Ions of 
shipping annually a safe Inside route, as against the 
dangers of tlie outside mule Ihiough Vlnevaul Haven 
Sound and around Cape Coil Tlie vast scheme for 
bringing tlie Catskill Mountain water to New Aork 1ms 
nuule greHt progress during (lie year The Aslmkau 
dam liHH Is'en comideled, the greater tun I of the t*2- 
mlle aisiueduct is built, (lie watei lielng now available 
for discharge into Croton laike, and < veelleut pingiesi* 
has been made ujsni tlie deep illsirlbiillng tunnel !*»- 
neath New York, vvlilth, in plines, lenelies a deptli of 
over 750 feet Tbe New York sisiem or dual sub- 
ways, uuollier vast engineering work, has been pushed 
so vigorously during the year tli.it two or three of 
the main sections will soon lie In operation <>■ within 
mensurable distance of opening This work will 
praolleally treble tbe existing facilities, and the prob- i 
nhilllies are that, within three or four years’ time, a 
gienter part of the System will lie in active operation. 

\tier six years of labor, the enlargement of (lie Assuan 
darn on the Nile, Egypt, has been finished The dam, 
vvIsab w 1 .til miles In length, has been raised too feet 


SCIENTIFIC AMERICAN 

In height and increased in thickness by about sixteen 
feet, and thereby the volume of water stored has been 
increased from Slk300,00t>,000 to over 81,000.000,000 
cubic feet. The benefits conferred upon Egypt by 
tnlgatlon are to be repeated beyond the Red Sea in 
Mesopotamia, where the engineer who la mainly respon¬ 
sible for the Egyptian improvements 1 b now developing 
and const rutting a system of irrigation which promises 
to restore to that storied land much of its one time 
fruitfulness and prosperity . The great works of irri¬ 
gation Mug carried by the United states Government 
in (he West and I he Middle West have, one by one, 
been completed, and when some adjustment of the rates 
ami time of imyinent have been made, there is no (men¬ 
tion that the full predicted benefits of this great work 
wilt Is* realized. Next to the Panama Canal, the engi¬ 
neering work which has attracted greatest attention 'n 
this country during the year lias been that of the con¬ 
trol of the Mississippi River. The devastating floods 
have merely served to prove that the regulation of this 
river can lie secured only when the whole co-ordinated 
scheme of revetment and levees, as planned by our army 
engineers, hu« been completed. If the staff and the 
large working plant at Panama wore removed to the 
Mississippi Valley and the vvholo job placed under oue- 
inun control, and the necessary funds made available, 
tlie problem of the Mississippi Valley would be easy of 
solution 

Naval and Military. 

The opening of the year 11)14 finds the United States 
in tbe humiliating position of a third-rate naval pow¬ 
er—third rate in so far as the strength of its first 
fighting line is concerned This Is due to two things. 
First, the revolution in naval rating which hat* been 
brought about by the advent of the "dreadnought,” and 
second, the disposition of congressmen to play poli¬ 
tics with nnval policies and cut down national in 
favor of local appropriations. There is one tirst-rate 
power—(treat Britain with forty-two dreadnoughts 
built and building; there is one second rnte power— 
Germany, with twenty-six such ships built and building; 
there are three third rate powers—the United States, 
France, and Japan, respectively, with 12, 11 and 10 
dreadnoughts built and building. If we rank third-class 
In material tlieie Is some consolation In knowing that 
we rank absolutely first-class In the high quality of the 
officers and men of our navy Moreover, such dread¬ 
noughts as we imsscsH are fully the equal, ton for ton 
of displacement, of any ships in the world. With the 
exception of the British navy, which has more than 
doubled the accuracy of Its fire by the Introduction of 
the fire-director system of Sir Percy Scott, our shoot¬ 
ing Is Mleved to he as good as that of the other lead¬ 
ing navies. Let ns take such comfort from this belief 
ns wo may - the disquieting fact remains that in ships of 
the Hue we arc third-rate, and in shortage of torpedoes 
at the very bottom of the list! There has been a steady 
Increase in the slut* of sliliis und the guns they earry. 
Groat BiHaln has gone up to 28,000 tons, Germany to 
20,000 tons, and we have two ships on hand, the “Penn¬ 
sylvania" and her sister, which are of from 31,000 to 
32.000 tons displacement. The multiple-gun turret 
finds Increasing favor Tbe United States is placing 
the three-gun turret on the “Nevada” and “Pennsyl¬ 
vania" classes. Italy hus already put in commission her 
first three-gun turret ship, the “Dante AUgbleri.” Rus¬ 
sia uud Austria are vising the same turret; but Eng¬ 
land, Germany, and Japan are holding’ back; appar¬ 
ently, they still believe that two guns ln'a single turret 
is the maximum number that can lie used to full effi¬ 
ciency. France, on the other hand, is building several 
dreadnoughts which mount twelve guns in three four- 
gun turrets; and the French, by the way, are exceed¬ 
ingly clever and successful in their designs of ordnance, 
The multiple-gun turret greatly ^assists the spotter; 
simplifies fire control; and secures.a very considerable 
reduction In vveiRbts. Certainly the most remarkable 
ships of (he year ore tbe-fiveTIritleh-battleships of the 
“(Jueen Elizabeth” daks, who* contract speed is to tie 
25 knots, and their"armument eight IJkl&eb guns. The 
builders of tbe turbines fissure u»’ that they look fur 

27 knots in these ships. - Meanwhile our own navy 
sticks to 21 knots as a muximuha speed. Which ie 
right? Time alone can tell. England, Germany, and 
Japan are stilt building buttle-criilMwB with speeds of 

28 to .80 knots. Japan will soon’ have four of these 
ships, carrying among them thirty-two 14-lnch guns, 
afloat on the Pacific, In the event'of war they wilt 
constitute a knotty problem for’Sur Board of Naval 
Strategy at Washington,. - An interesting development 
tills beeu the launching by Great Britain ot a “destroy¬ 
er of destroyers,” us .she was called by the First Jxird, 
n ship of UJSOfr tons and 30 knots speed. On the other 
hand, the Hermans have built for Basel a a destroyer, 
ihe “Novik,” which made 37 knots on trial, and 8&2 
knots for,six hours of that trial—and so it goes. Alte- 
gather, the yter 11)13 mqftt, be considered as finding the 
tmalrdiploma. qfy idtuatloh ft* regards this ceuafcry in 
a critical <’<gialnon; with Its navy stink to the third- 
rate rank, ut a dine when the administration is adopt- 


ins a policy with regard 
for audacity and 

outstanding feature# i»'C the past year, are, the Com, 
tttuwua increase ill o«i 

the great amount of thought, tabor, and.expanse, which 
have been devoted to -finding the best type IgTnW-ttva 
power, Last year was notable In tbe annab^f the 1 
merchant aariae ng witnessing the adreut .of .the first 
900-tect Ship, the “Imperator” which la 909 feet in 
length, 98 feet in beam, and displaces, at maximum 
draught, some 58,000 tons. The present Indkatidhajare 
that the big ships ot the future at heir class will be of 
moderate speed, say 23 knots, this bring the assigned 
speed of tbe new “Aquitania,” 901 feet Ih length, which 
witl enter this port during the summer of this,.year, 
flying the Ouuard flag,: Tbe year witnessed the launch 
of the “Valeriaml,” slater to tbe “Imperator,” 940 feet 
in length, and the laying down of another ablp of 
similar dimensions. The application of the Diesel en- | 
glue to marine propulsion has madfe steady strides 4ur- ' 
hig the year. The “Hagen,” propelled by Diesel engine* 
of 2,300 horse-power, made a very successful maiden 
voyage to this port, and later there came the "Woteu,” 
a large tank steamer 494 feet in length, and capable of 
currying 7,9S0 tons of oil, which Is driven.' b^ Cnrebc 
Dlesel engine of 2,900 horse-power (steam engine rat¬ 
ing). The builders of this engine have such confidence 
in Its reliability that they have put tbe whole of the 
power into a single engine driving a single propeller. 
During a recent test before marine engineers and rep¬ 
resentatives of the technical press In this city, this big 
unit, the largest Diesel marine engine jet built, was 
run at maximum revolutions with s remarkable absence 
of vibration, and the reversing from full speed ahead 
to full speed nstern was done in eight to ten seconds, 
a truly wonderful iierformance. Rivaling the Diesel 
engine in Its interest is the marine transformer or 
transmitter, designed in its various forms to reconcile 
the high speed demands Of the turbine with the low 
speed demands of the propeller, if both are to secure 
their highest efficiency. In this country, the Westing- 
house helicoidal mechanical gear has shown on effi¬ 
ciency of something over S)8 iier rent, nnd it, has been 
fitted on the collier “Neptune” of in,300 tons displace¬ 
ment. In addition to the steam economy due to the 
use of high-speed turbines, its introduction would secure 
a great saving lu weight, both In the engine and the 
holler plant. These ure the economies aimed at In all 
transmission gears. The “.Inplter,” slater to the “Nep¬ 
tune,” has been fitted with nil electrical reduction gear, 
consisting of a generator delivering current to motors 
on the propeller shafts. This ship is now undergoing 
trial. Parsons, in England, has fitted mechanical re¬ 
duction gears to several cross channel steamers and 
large economies have iieen secured. The German Foet- 
tlnger gear was submitted to a 14-day test at the Vulcan 
Works, at loads of from five thousand to ten thousaud 
horse-power, during which an efficiency of 90 per cent 
was secured; and this gear is being Installed on several 
large German steomshlpN. There was completed for 
the Great Lakes service in November of this year at 
Wailment!-on-Tyno, England, the “Tynemouut," a freight¬ 
er of 2,400 tons capacity, which hus a most Interest¬ 
ing drive, consisting of two six-cylinder Diesel engines 
direct connected to three-phase generators, which fur¬ 
nish electric power for un Induction motor mounted 
directly on the propeller shaft. This is the first large 
commercial ship to carry au electric reduction drive, 
and its performance will be watched with keen interest. 
The "Titanic" disaster has resulted in the formation 
of au international committee which is now Hitting in 
London to determine the question of interior safety 
construction for ships, the number and character of 
lifeboats they shall carry, and the various protective 
devices, ia the way of wireless telegraphy and other 
apparatus, designed to protect the life of the passenger 
at sea. There is no question that the whole subject 
Will bo most thoroughly and conscientiously thrashed' 
-out at this conference, add. an entire revision and Im¬ 
provement of existing rales will be secured. 

Electrical Engineering, 

Although its inception was prior to 191*; the active 
work .of tbe recently organised Society Of Electrical 

a spment fells within tbe peat year, and marks one 
moat Important outgrowths. The object of this 
society is to introduce electricity more widely, and to 
Infuse a pew spirit of co-operation in tbe business of 
nailing electricity and electrical goods. Probably the 
moat promising etoctrieal event of the year is the devel¬ 
opment of the nitrogen lamp. This is a tungsten lamp 

3 with nitrogen gas, in which the filament may ha 
l to a ranch higher temperature, fit the ter#' 
4,900 candle-power add over It Mm# 4R eft- 
Matey' pt 0.4 to M watt .pgr candle-power. JStmiflter ' 
otete wfing w amperea at 4 or » volte glveofiaflteUmiy 
of 0.6 to i, or evao 1.26 watts per candle, ftefifiig'fof . 
tbe staadard UB-volt Mreatt wlB pruduee a Hwoaattfi ^ 
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■ Sfi* tt > *«to*ny Wd the «ter for more than four minutes. The Diesel-engine locomotive, a powerful engine, built for 

:fe» ; mualter ctaeuasteiiees of this remarkable occulta tlon were care- express service, contain lug a driving engine coupled to 

m currents fully calculated in advance by Banaclalewtex. It ap- the driving axles, and an auxiliary engine working lude- 

it that is peered that Uie best observing stations would be In pendently of these. The trials are now ts-lng carried 

the Moore South America, Dr. Rtoteupart, a German astronomer out, and we understand that the engine has fulfilled all 

tvetopmento of distinction, set about the organisation of observers expectations as to Us hauling ability. It Is too early, 
is similar throughout Chile. Ganymede Is much smaller than however, to njRke any definite statement us to the ih*i- 

admittm la tbs earth, and Its shadow Is only a little more than manent usefulness of this type With the increasing 

o daylight, four thousand miles In diameter, As JupUer and its else of the locomotive has come a corresponding demand 

and klneto- satellite moved, this “shadow” crossed the earth, Its for mechanical stoking, the work of feeding the fuel 

Wtan lamps eetttsr, passing over the southern extremity of South to the huge modern boilers being more than ouo man 

t at super- America, a little north of the Straits of Magellan, can accomplish. Several tyjies are being tried and in 

t that come while Its northern Umlt reached barely to the boundary some cases good results have been secured Fodoubt- 

presslon of between Chile and Peru. By comparison of the dura- edly mechanical stoking has come to stay 

fast of tbs torn of thei oooultatiou as seen from different places, it Aviation. 

«leet^ramat,if “ftodto* OT * f » ***** *«*' th» was Possible to obtain very accurate Information re- A broad view of the held of aviation during the past 

lurotoqhi,^:*** COOOSRtfated to a very smalt point gardtng the else and shape of the eclipsing body. On twelve months reveals two most Important directions to 

of rieetwmty an the torm for light the basis Of the many visual observations mude under which more than any others, notable progress has been 

and stoadHy tooraaatog. Mach has been done Dr, Rtatenpart’S direction, It seems necessary to assume made. These are endurance and stability I'ari leularly 

with totwsrire cultare, not oWy Wider the direct influ- that the satellite like Jupiter Itself Is flattened at the j u cross-country flying'have both the aeroplane and the 

euoft tttfct life&itecitly |jy the iwe ot electrte polae; for otherwise the calculated length of the occul- dirigible established their omturnueo uml reliability, 

pomp*#* Irtlgatto* purposes. In England experiments totton at the northernmost station, where the star np- Witness the feat of lirlndejonc dew Monllnuls, who, in 

have hern made to determine the Influence of high fre- peered to pass Just Inside the satellite's disk, should exceedingly stormy weather, flew from Purls to War- 

quency currants upon the growth of chickens, and the have been much longer than the observed time, I>r. * a w in ]<i hours uiul 12 miuulK with but two stops, at 

results SIW truly astonishing. Chickens living in the Rlstenpsrt concluded that the equatorial diameter of H n average speed of »1 47 miles un hour. Or consider the 

electrified sene to five weeks reached the weight of the satellite is four thousand seven hundred miles and f oat „f st odder who, (lying to nml fro across Germany, 

normal chickens of three months. Because it Is a young the polar diameter four thousand three hundred miles, ag though the whole Umpire who but an aetodromo, 

branch of electrical engineering, there Is a great deal to so that it is a little more flattened in proportion to Its covered in 24 hours a distance of i,ar,o miles at an 

be said annually about the progress of wireless teleg- size than JupUer itself. average speed of mi miles an hour. Then tutu to the 

raphy. Early to the year communication was estali- Comets are no longer the astronomical curiosities Itivlera and see Garros taking wing over the Meditcr¬ 
ushed far the first time directly between Germany and they once were. Three or four are discovered with the runean for the coast of An leu, with such supreme conll- 

the United States. Several new stations have been aid of the telescope or the camera every year, and 1U13 deuce In his motor that in* stripped iho ponioons from 

built or are building for transatlantic wireless service. proved no exception. The principal comets were those his hydro-neroplaue. and, with the murium* as thus iight- 

During the fall wireless telegraphy gave us another of Schaumasse, discovered on May 7th at Nice; Met- e ned, covered OBO miles or more in u continuous flight 

demonstration of its importance to navigation, when calf, discovered on September 1st; Neujmln, discovered „f nearly eight hours, lauding safely on the African 

the “Voltumo," afire and fearing Immediate destruction mi September 5th; Dele van, discovered on September coast, for records of speed we look naturally to the 

In g storm, summoned a rescue fleet by wireless teleg- 26th and recognized us^a return of Westphal's comet Gordon Bennett cup annual contest Bast ycui the 

raphy. which arrived to time to save a large part of Of 1852; Tinner, discovered on October 23rd and ldcn- French won It at au average sliced of Kirin miles tin 

the crew and passengers. To aid the mariner in find- tided as a return of the third comet of i»00: Delavnn, hour. This year it was won lu France by a Depcrdus- 

ing his way across the ocean, wireless signals are seat mentioned on another page. sin, torpedo-body, monoplane, whose Kill hoise-power 


out dally from the Eiffel Tower In France and from 
the Arlington station In this country. Wireless teleg¬ 
raphy is being used on trains to permit of communica¬ 
tion with stations along the line. Wireless or induc¬ 
tion train signal systems are being tried out on some 
tinea. Considerable program has also been shown In 
wireless telephony. Spoken messages were sent 60(1. 
miles from Home to Tripoli. At this late dateJt seems 
remarkable that, material progress should have -been 
made In telegraph and cable systems. During the year 
a system has been devised which permits of sen&ng 
the regnlaT dot and dash signals over cable Uqm and 
relaying them automatically over land lines. Railroad 
electrification also shows material progress. For in¬ 
stance, the Chicago, Milwaukee and Puget Sound Line 
Is electrifying 450 tulles of it* main line between Har- 
lowtown, Montana, and Avery, Idaho. The Norfolk-and 
Western Railroad la electrifying the lUuefleld Vivian 
section, 85 miles long, over which sixty-five thousand 
tons of coal are handled dally. The Pennsylvania Rati- - 
road has announced that It Will extend its electrified 
zone from New York to Elizabeth, and this is prob¬ 
ably but a atep toward electrification all the way from 
New York to Philadelphia. Recently a commission ap¬ 
pointed by the city of Melbourne, Australia, to deter¬ 
mine the best system for Its suburban railways, cover¬ 
ing about 800 hundred miles of steam and railroad 
tracks, reported that the direct current system showed 
a material advantage over single-phase alternating in 
first cost and also la the annual coat of operation. 

Aatroaomy. 

By far the most important astronomical announce¬ 
ment of the year came from Prof. George B. Hale, direc¬ 
tor of the Mount Wilson Bolar Observatory. It will 
be remembered that some years ago Prof. Hale discov¬ 
ered the Beemann effect to sun spots, thereby conclu¬ 
sively fewtog that eun epots most rotate and establish¬ 
ing a field of fMpwftto influence on the ran. Even 
more important w«s the la !m tttsoovery to which we 
refer whtohta nothing more of lees than the tact that 
the entire sun way fee regarded as a rapUfiy rotating 

it fens long teentoewn toat (he erawiraous star 
cluster to toe m*dw te MtataPstoed by tatofnefe^ , 
tries. woto^-iClUpfew at tfee LowsHOb- , 

scmtwy, tK*htog waa torinw of theveal nature of these , 
taint towfiot fiflfet. tapoeuw# xevtotofl to . 

Mr. rptoto'tv (pto* dUtotont in tour* 

lenown nebula. He 

jhow^tojttaeb^itar parts of tfasaebulo ally 


^tont ef ttos brighter start of 
MitofefewHngljr that the nstmloa-, 

gnftwfe in toe eowtoHatom Vtr- 
i theutmthera partof toe earth, 


Straw Railroads. 

Sp far as America is .concerned, development In steam 
railroads during the past year have been strlqtly along 
those Maes, which during the past two or three decades 
have been strongly characteristic of American railroad 
practice. To-day, we are carrying freight, not only at 
a much lower rate per ton per mile than uny railroad 
In the world, bui even at a lower rate than similar 
freight is carried for the same distance on the cheap 
waterway transportation systems of Germany. This 
result is largely due to oar greatly Increasing the size 
of the Individual train unit. Locomotives have grown 
to be several hundred tons in weight; fifty tons has 
become the standard-freight car capacity, and cars of 
seventy-fly* and even ope hundred tons are in the uiuk- 
- tag or are seriously proposed. The matter of better 
rails ts still a burning qnestlou, to which both the 
railroads and the manufacturers are giving closer at¬ 
tention than they are perhaps to any other product In 
the heavy manufactured steel trade, The future prom¬ 
ise of the railroads getting absolutely reliable rails 
that will stand up under winter and spring service, lies 
In the new electric steel making process, which tho 
United States Steel Corporation Is trying out on an 
extensive scale, as explained and Illustrated lu our 
Issue of June 7th, 11118. The advantage of the electric 
over the Bessemer and basic Open-Hearth processes arc 
that it secures a more complete removal of oxygen; 
an absence of oxides; an absence of segregation; the 
practically total elimination of sulphur and phosphor¬ 
ous—with the result that a very reliable rail is secured. 
In this connection, it should bo noted that, during tho 
year, there has been a wonderful growl h of the “Safe¬ 
ty First" movement, the Importance of which has come 
to be thoroughly appreciated, not merely by the man¬ 
agement, but by the employees. The disastrous wreckB 
ou the New Haven Railroad, to which we gave so criti¬ 
cal attention, in 1812, were followed by other wrecks 
to such quick succession, as to convince the nation at 
large and Congress, in particular, that legislation was 
necessary The Interstate Commerce Commission Is be¬ 
ing, given the necessary legal status to enable It, not 
merely to advise, bu^ enforce Its recommendations—a 
wise provfalun If the,,delegated authority be exercised 
with discretion. automatic stop, thanks largely to 
tia'yjgtfr Haven dteaetem, has been thrust into the 
which It merits, and many of the keenest 
mtotfe, .feoith expect and lay, are being devoted to the 
peoduetioa of a stop which shall be thoroughly prac- 
ttottfe That it to the finest safety device ever devised 
for toe ptdfeetom of railway travelers to proved by the 
iwtot4 of toe Interborough Railroad where, during 
Writ*} years of operation on express trains, under a 
"litaHixr of one atoBte.. and forty-three seconds, there 
.haa/ben -only one failure out, of 277,846 movements, 
fe toramotlve construction. the nottcrable -dorelopmenta 
havO beee the' increased use of superheaters and the 
tendency to regard the simple, superheated locomotive 
as toe beat all-rtmnd machine for future use. Great 
interest was aroused by the production of the first 


(intone motor drove the machine around the course at 
an average sliced of 12177 miles an hour Far surpass¬ 
ing this, how ever, was the feat of tin* Frenchman. Gil¬ 
bert, who, on the last day of October, won the I’om- 
mery cup by flying from 1’nris to Piieiliilz. l’oiuernulii, 
a distance of (JOO miles, at nn average sliced of slightly 
over 124 miles an hour The height refold was won 
by Perreyou lu a 160 burse-power UlCriot, who rosu 
above tho earth to a height of 1l),(!h5 feet, or about 
three and three fourths miles Von Bluschhe cuuied 
two passengers with him to a height of 11,740 feet. 
Passenger-carrying aeroplanes of large eupaellv are be¬ 
coming common. The record for size 1 h held by the 
Sikorsky biplane, which, with 1,.'!,V< squun- feel of surface 
and 41X1 horse-power, flew for over an hour with seven 
passengers mid for fifteen minutes with twehe passen¬ 
gers. America gave to aviation the llrst power-pro- 
lielled man-carry lug aeroplane It coiitiihuKd also 
through CurtlsN the llrst piuclical lijdro-ueio|.mnc; and 
it looks as though to the runny triumphs of the flying 
boat will be added the crowning feat of making the 
first crossing of tho A tin ii lie A 5.70,(XXI prize awaits 
this accomplishment: and it Is possible that the present 
year will see tho Inauguration of liuusatluntie aero¬ 
plane flight In spile of in.iiiy disasters which would 
have discouraged a less persistent and courageous peo¬ 
ple, (be Germans seem to lane unalmted confidence in 
the rigid dirigible The shocking fatalities, twenty- 
eight in uumlier, which resulted from the total destruc¬ 
tion, through explosion, of Germauy’s latest and fluest 
dirigible, “L. II," have been definitely ascribed to an 
error which may bo easily corrected in future construc¬ 
tion. Tin* mHny disasters are largely offset by the bril¬ 
liant sueeesses of the dirigible The largest of these 
hud sufficient capacity to cross tin; Atlantic, and the 
maximum speed was between 55 and 00 miles an hour. 
The record of tho past .year shows'that botU the aero- 
piano and the dirigible are destined to find their great¬ 
est Immediate Arid ofcjusefulnoss as Hn arm Iwtli of 
the military,and the tinvul service, tho former for swift 
reconnaissance for ljpilted iierlods of time anti the latter 
for mofei extended ^flraorvations lasting for many con¬ 
secutive hours. 1 The* sensational feats of Pfgoud ami 
others hasp-shown that the Heroplntte possesses far 
greater stability if jmijierty handled than was sup¬ 
posed, . To,this .is to be added the fact that the gyro¬ 
scope and t^wtfitTliig lientlulupi weight have both ls-on 
utilized successfully for giving to the Heropluue satisfac¬ 
tory automatic stability. 

Miscellaneous. 

Of the Incidents of geueral Interest In the field of 
science which have taken place within tho past year, 
probably., ^njyjte bus attracted such universal attention 
and feeling* ah. the publication of the history and fate 
of the Antarctic expedition. We have In due 

season paid'our'homage to the heroes who thus per¬ 
ished to the pursuit "of science. In the field of an¬ 
thropology Intense discussion has been aroused by the 
discovery ot the Plltdown skull and the divergent oon- 
(Ooscistfed OH pui/l) is.) 




A string of Mw run from the cupolas to the molds. 


The adds travel to teBera p m sral ra to the pouring petal. 


Going Through the Shops—I 


The Scientific American’s Associate Editor Sees How a Factory Turns Out a Thousand Cars a Bay 


By A. Russell Bond 


a an automobile or only half a thou¬ 
sand, and, In either ease. If your choice 
baa been wise. you will get your full 
money’s worth. Which is to say that 
widely differing species are classified un¬ 
der the generic term '‘automobile.” The 
species range from the cars of luxury, 
models of beauty and power, smooth, quiet 
running machines, possessed of every lat¬ 
est wrinkle of convenience and wbim of 
design that fashion may dictate, all the 
Way down the list to the humble members 
at the other extreme, not works of art. But 
of Utility, staunch machines, small, but 
amply powerful for all ordinary purposes 
and possessed of an amount of “go" that 
is really astonishing when we consider 
their exceedingly low cost 

Manifestly, we cannot discuss the man¬ 
ufacture of machines so divergent In one 
and the same article and, therefore, we 
Shall defer to a later Installment the ex¬ 
ceedingly interesting processes employed 
is the building of the more refined pro¬ 
duct, and take up now the squally Inter¬ 
esting story of how the low-priced car Is 
manufactured. Curiously enough, the 
production of the latter car Involves the 
greater outlay of capital and ingenuity. However, the 
outlay is manifest not in the machine, bat in the plant 
that builds it. If a motor car is to sell st a low fig¬ 
ure, it must necessarily be made in large quantities. 
Engineers must resort to every mechanical kink and 
contrivance that will simplify the work and save 
precious moments. 

The accompanying photographs will serve to Illus¬ 
trate how system has been carried to an extreme in 
the manufacture of the small automobile. The pictures 


A drill inverted to save tea in placing the *a* 

ware taken in a factory which, during the busy os 
turns out a thousand automobiles per day, Fron 
foundry to the assembly department the work has 
analysed to the minutest detail with a view to ace 
lzing time. Men are given tasks that ass very «l 
in themselves, and, by dint of repetition day la 
day out, acquire a knar* that may cut the time o 
operation in two. A man may heoome a spoctaH 
so Insignificant an operation, for instance, as potto 
a certain bolt in the aasembtiag of the mac 


We have space to illustrate only a tow 
of the apparently. Infinite stage# Involved 
in the building of the car. Starting with 
the foundry we find a row of cupotog, te 
of Which to always ready to deliver a 
stream of molten metal. In front of the 
cupolas overhead to a track of I-beams 
laid out is a Jong loop that runs by the 
molds. Mounted to travel an the lower 
flanges of the I-beams are carriers from 
which ctra suspended largo todtoa oh 
"shanks” into which the metal lit fiowced. 
The ladles are then moved along th* track 
until they come to the molds, Msr* the 
molten metal to poured Into small hand 
ladles, as required, and with them the 
moMs five filled. In order to have a con¬ 
tinuous supply of molds ready to receive 
the metal, they are recanted oh a Sartos 
at co n veyors. Each conveyor consists of 
an Itetes tela of carries* similar to 
thorn by which the ladtos are transported, 
«nd running In a loop of overted track 
that ties at right angles to (he track for 
the todies. On the swings suspended 
from the carriers, the molds *m placed. 
At one end of the loop, the molds turn as¬ 
sembled. Thence they progress to the 
point when they are filled mad para on 
tote place where they are removed Cram te conveyor, 
and replaced by trash molds. 

*be reacting castings, after they have had a.tease 
to erason for a Jew days to the open, am ranted Into 
the machine shop on an overhead monorail system 
which Is depleted herewith. Each monorail train oom 
tea ef an operator’s car and two hoists capable of Hir¬ 
ing two tons each. Thera trains pass through the file- 
tory, constantly transporting the materials over te heads 
>«C «h» workmen and depositing them stem ranted. 


Machining thftep and two sides of dftosn cylinder castings. 
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. tifflviui that carries eastings iit« tike w urttto s shag. Atiewtk vertical oh iatbe for turning down fear pistons at once. 


._ TT , < _„^ r , T ^, T .__ i over a mil* of track. 

-tn Ike machine shop let w fellow the aerations on 
the cylinder castings aa tttaattative of the time-savtog 
toothed* employed. Two of the photographs show how 


* f» titof* Fifteen cylinder head. 

fire* he : 

at e tine, heritor the top and 
MdM «t one operation, while In the 
utifthf ot the cylinder heads, thirty caat- 
tage nay he attached to the table of the 
Wilier at onee. The eeattoga an an aw 
•cabled lit jlgwao that Util* time la eon- 
•anted in eecartag them to the totoe. 

The cylinders an bored eat fear at a 
tine to Within one thlrty-»econ<l of an 
Inch of their final dlmewdun, after which 
they eve Maned oat true to within one 
aoe-tiioaaandth of an Inch. The cylinders 
are MM by plating the casting on e 
standard over an electric light, Inserting a 
ptag gage la the bore and noting whether 
any light passes between the ping and the 


section with this car li the manufacture of the mag¬ 
neto. In the particular type employed, sixteen mag¬ 
nets are need which are secured to the flywheel of the 
motor while sixteen double colls are mounted ou the 
frame. This calls for the winding of 82,000 colls and 


1 The drilling of bolt boles and the boring 
Of bearings call tor the development of 
spatial machinery. In one ease, namely, 
that of drilling the main beating bolt 
beta to the cylinder casting, the usual 
operation is Inverted; the easting Is sup¬ 
ported over the drills which feed upward 
Instead of downward. The object of this 
la to make am of the lower face of the 
easting as a working base, letting It rest 
on the drill table, and centering the cast¬ 
ing by means of guides which engage the 
two outer cylinders, thus saving time In 
securing the work to the machine. There 
arfe many such cases In which startling 
liberties have been taken with toe stand¬ 
ard machine tool merely to gain a few 
minute# of valuable time. Tor instance, 
there Is a toggle press to which the 
punches more hortmmtaUy. Speaking of 
punch p re s to s, they hare even had the 
audacity to panto holes to iron eastings 
A malleable iron casting at toe forward 
and at tits drive shaft tube has six boles 
tmntoed to tt at a 
to 
fern* 



at a differential for wise. 



'i *i itikn r j toiti ti* t«* 


the manufacture of 16,000 permanent, magnets per day. 
The magnets are cut oat of Btock to the required else, 
heat treated, bent to U-shape, heat treated again and 
straightened. Then they are magnetized by merely 
touching them to the poles of powerful electro-magnets. 

After they have been magnetized, they are 
assembled to trays, as shown to one of 
the photographs, with the norib pole of 
one magnet touching the south pole of the 
next adjacent magnet, and bo on. The 
field colls are wound to gangs of eight, In¬ 
sulated copper ribbon being the conductor 
employed. The winding operation Is very 
simple and, ub eight colls are produced at 
a time. It Is possible with three or four 
hand machines to furnish all the colls re¬ 
quired. 

The rear axle of the machine Is rather 
interesting. It consists of two tubes, each 
of which le flared at one end in a bull¬ 
dozer and fitted over a bell to which it Is 
welded to an electric welder. Two of 
these axle sections are put together, the 
bells forming the bousing for the differen¬ 
tial. The gears are tested by placing 
them on an arbor connected with an in¬ 
dex needle and turning them in mesh with 
a master-gear, when the slightest eccen¬ 
tricity will be shown greatly magnified by 
the needle. Before the rear axle may be 
assembled in the chassis it Is put through 
a test which consists to running the drive 
shaft with an electric motor In order to 
work In the gears. If they make too much 
noise they are simply discarded and go 
to the scrap heap. Similarly tile motor 
of the car Is tested by running It for a 
time until Its bearings have been eased up. 

In the machine shop there are so many 
machines going at once, such an to Unite 
variety of work being performed, that one 
emerges from it to a daze. In the assem¬ 
bly department, however, the operations 
are more readily comprehended, and one 
is fascinated at the miraculous growth of 
the machine there before his eyes. An as¬ 
sembled rear axle is laid over a pair of 
horses, the side frames are added, the 
front axle applied, tho wheels mounted, 
then It moves on to where the engine is 
fitted to place; another advance and the 
dashboard and steering gear are bolted 
test; at the next step the radiator is af¬ 
fixed; then the gasoline tank Is mounted 
on the chassis and filled with tool, and 
almost before we realize It the completed 
Chassis has reached the end of the line. 

It Is difficult to start a new engine be¬ 
fore all the paris have worked themselves 
Into their bearings, and so the machines 
are not cranked, but are started by press¬ 
ing one of the rear wheels against, a pair 
of rapidly revolving pulley wheels in the 
floor. At the same time, a rubber hose 
Is connected to the exhaust pipe of the 


atolt UP, the gases will be carried through 
the hose to the outside of the building. 
The chug of the motor is heard. A lever 
la thrown. Off starts the chassis through 
the doorway, wrenching Itself loom from 
the exhaust hose. In an Instant it has 
disappeared around toe corner in a cloud 
tit snake. Tbs trial apto ended, It re- 
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turns to another point in the plant where a ear bod? 
come* down an inclined ehutefrom Oh Bppw floor 
and ta rapidly clamped to the chassis by apedaJtoto 
In this particular Hue of work. And to, a new ante- 
mobile haa been bean. But congratulation* mtefite 
short-lived because another la on the way and dteto . 
arrive within leas than a minute. ^ 

The Car of 1M4 , V.V.'V' 

A S we gaze backward over the •tmfe&'dC.fnU* that _ 
commenced with the birth of Ons antotaobUe, ow 
thing stands out clearly among the mighty taaptev*- 
uietitH that hme been made. The tix-qyaoflerter la 
pn-domlimrit From a small begimitefc lt tea sw^rt on 
until in 1014 it has wett-nigh carried all before.lt. It 
to the prevailing feature of the part automobile year 
beside which other featorea pale—but not into Iwrignifl- 

Tho year gone by baa aeen an unprecedented number 
of prominent automobile maaufioctBnsrs proclaim their 
adherence to "Sixes Exclusively," “'Others, who, up to 
the opening of the 1014 season, have looked at the six- 
cylinder cur askance, have been compelled to take It 
up In seif defense. If we delve Into figures, it la re¬ 
ran led that the number of makers who produce six- 
cylinder cars exclusively lias increased from an incon¬ 
spicuous three per cent of a total of twenty-eight, well- 
known makers In 1808 to 34 per cent of forty-two mak- 
. era in 1914. The figures Illuminating the decline of 
the four-cylinder model are even more impressive. 
Sixty-four per cent of twenty-eight makers produced 
four-cylinder earn exclusively In 1909; in 1914, but 12 
per cent of forty-two maker* will list only four-cylinder 
models. The percentage of manufacturers producing 
both four- and six-cylinder models shown equally start¬ 
ling changes. In 1908—only aix years ago—one fourth 
of the twenty-eight makers produced both; in 1914, no 
less than 64 per ceut of forty-two makers will produce 
both. It Is plain that the "six" is the predominating 
car and that the promise of 1913 In this respect has 
been more than fulfilled. 

It goes without snylug that the car of 1914, be it 
“four" or “six," is a better car—better in a number of 
respects. But, as was tbe case Inst year, the change 
is largely In details. 

Among the more noteworthy features is the manner 
in which the new season's models have been elect ri¬ 
fled. In addition to the electric aturter and electric 
illumination we now have the electric gear-slilfter and 
the electrically controlled two-gear drive-axle, both 
brand new features. That the former bids fair to re¬ 
main with ua is Indicated by the fact that not one, 
but several, well known makers have adopted It, 
and though there are those who hold to the be¬ 
lief that not more than the mere selection of the 
gears should be done electrically, leaving the actual 
aldfting to more mechanical means, the opinion la by 
no means general. The two-gear rear axle would seem 
to fill a need of the four-cylinder car; for it permits 
the engine to be operated more nearly at Its maximum 
efficiency under all conditions, and, In h measure, in¬ 
sures that smoothness of action which is a character¬ 
istic of the "six” at low speeds. >. 

Electric engine starting and lighting apparatus has 
advanced, too. The apparatus is lighter now than it 
has lteen in the past and therefore is more efficient. 
There seems to lie a tendency toward the utilization of 
seiKirote units rather than a combined unit for the two 
functions, although opinion is still largely divided as to 
which Is the better method. At any rate, electric en¬ 
gine starting is now supreme. The demand for it baa 
virtually forced every other type of starter off the mar¬ 
ket, a fact which is well exemplified by the action of 
several prominent manufacturers who have used pneu¬ 
matic starters for jenrs, but who have cast them otft 
for electrical apparatus for their 1914 models. Another 
feature which is new to the 1914 car Is the combination 
of side mid head lamps, a pnl]>a!ile improvement too 
long deferred. 

The silhouette of the 1914 ear Is changed. In the first 
place it Is slightly lower, which may be expected to affSet 
stability, and there is u marked tendency toward this 
adoption of the sloping or tapered engine hood oo promi¬ 
nent a feature of foreign cars. Between the engine 
hood and the dash we now have a concave scuttle 
Instead of one that Is convexed in a great mahy cades, 
and this, with the general tendency toward the carry¬ 
ing of spare tires at the rear of the tonuoau, has had 
a great influence in altering the silhouette of the car. 
With deejs-r scuttles has come the dash gasoline tank, 
which bids fair to supersede the tank hung at the 
rear. Here again is the silhouette chutiged. 

It is interesting to note—and the conclusion can be 
drawn from an inspection of almost any of the new 
models- that Ameripun designers at last appear to be 
pining much deserved attention to the Prince Henry 
t\pe of stream-line body. Slowly li Is being driven 
home that vehicle efficiency can he Increased by the 
simple exiiedlent of carefully designing Imdy curves 
m> as to take advantage of the eutering-wedge principle, 



gwoptere igo wre *wva ama rwo * 

. met mtfSmyi 

, -4hpeatr *, toodsbj* 

temptW tetetee *pp«ran«--httt they act to *;«**; 
protection than do the flat ones, and (or this Jnaaon 


they must be hailed as a 

mention M the general widening of seats and 
doors, ihe ifltter being now for the moat part «i tbefuli 
V ahapev 'tite clearing of running boards and the almost 
universal adoption of windshield* that are built into 
place and no longer can be looked mpen ns iwmewarta*, 
bodies can be dismissed. It U pertinent to add, how¬ 
ever, that lsft Side control has materially increased in 
popularity, a (airly large number of makers who lest, 
year clung to right side control, having switched over 
in response to the insistent demand. One maker who 
retains right side control has solved the problem by 
hinging his steering wheel so that it may be folded 
down out of the way of passengers entering or leaving 
the front compartment 

With regard to mechanical construction, the influence 
of the Knight type engine, which appears to he holding 
its owu in public esteem even if it has not made a re¬ 
markable gain during the paat twelve months, is more 
than ever apparent in tho efforts which have been made 
to alienee poppet valve mechanisms. There is scarcely 
a maker who does not inclose valve parts by way of 
muffling such slight noises as cannot be eliminated by 
more careful fitting and the reduction of Clearances to 
the minimum. The growing use of the so-called silent 
chain for camshaft and mAgneto driven la generally 
credited with reducing the noise of operation 
ably. 

There is a well defined tendency to reduce the weight 
of reciprocating parts by way of reducing vibration, 
and smaller bores with correspondingly higher piston 
speeds are coming into grC&tef favor; but the stroke to 
bore ratio gives no Indication of Increasing. 

The year has been marked by the attempts of sev¬ 
eral makers to equip their cars to use kerosene, and 
in at least one case results have been so gratifying that 
the maker feels justified in warranting results with .the 
heavier fuel. At the same time those who cUag to gaso¬ 
line have in many case* made attempts to increase en¬ 
gine efficiency by dash carburetor adjustments, whereby 
cither tho supply of fuel or of air or both can be 
readily adjusted by the driver. Dashes in general carry 
more equipment than they have in the paat. The at¬ 
tempt of a year or so ago to clear away everything off 
tho dash, leaving nothing for the operator to watch, 
has come to nothing, and dashes now ore Cluttered up 
to a greater extent than ever before. 

In the mechanical construction of tbe ear, no start¬ 
ling changes have been made. The four-spaed gearset 
holds Its own. as does the bevel gear final drive. • Con¬ 
trary to the general belief of a year ago, the worm 
drive has not made the advance that was promised for 
It. Instead, makers aeem to pArthe perfection of the 
bevel drive or the adoption of something dee, the in¬ 
genious combination of bevel end spiral gear that has 
been placed on all the cars of one maker serving a* an 
excellent case In point. Abroad there has .been devel¬ 
oped and placed In use by one maker a double herring¬ 
bone driving gear. Nothing -of thektnd has yet ap¬ 
peared in America. 

In conclusion we would add that he review wf prog¬ 
ress would be complete without at leant .passing ..men¬ 
tion of the recent development of'the mtefcturosoto- 
mobile which has come to be styled “cycteoar" for the 
want of a bettor name. That the present demand for 
these vehicles is largely an assumed one is the con¬ 
sensus of opinion of automobile engineer*, and several 
Of thorn even, deny the permamiMf of fhe typa prl- 
marlly toraure of tin narrow trend aad';tfcft.«dkw»fr , 
producing it a ta price tow emmgb.toa,. 
in conatrswtton. _, >C■ \ ySv^ '*’' y 


bmcftlbtit Mnfeeta. V* ;> ,,» 

Seemingly.dMicoiratrt:^ 

wrtoot .to wfcteh urestam^^ teen l - 

Inveetigatiott baa developed the fftet timh tewtorith* 
year 1912 ctnwttte cm* carrying «Mr nnraiuw - 
c*»c. - irate Produced and., tirnt pnwttflktiy -the retire 1 . 
amount was exported. The major port of this ora, rite- 
rted' tefweea 2 and 3 per pant Utffc. an ft appeare that 
no ore carrying toss than 2 per teat can at presfet ; 
Prims tear the cost of transportation. This moans t*M 
grammes of radium chloride, or an equivalent U4& 
grammes of radiom bromWo will be obtnlMd ftem Aim 
OW shipped from this country in 1912. Only '■**'!&*&■' 
can company h*« bean preparing radinm satis of a-Mflh 
degreed radioactivity, and its product has only MteteSp. 
teen offered for sale. The American oree exported were 
PWtihosed for their radium Content- It to impretahie 
that all of the oree exported are now represented feyfe- 
isted product, but the ,1912 production of rwHuto from 


abroad In almost equal quantities in lftll, and to WOl 
bring said for future manufacture. It am to , 

definitely stated that in 19)2 there was obtained freon 
American ores nearly two and one half timw aa ttHKh 
radium sa from all other souren oombtend. 

In the mining of nraniiiin ore, ter every ten mar¬ 
keted there are at present some fire tens of tow-grade 
material thrown on the dump and mood more toft in ! 
the' stite awaiting only a feasible concentre ttoaproreaa 
ter tetenteTcUl exploitation. Mr. KithH ha* shown 
Itet stotriatioa oan be sppUed to both wesatgm and 
vonedtem ores and that a large praportion of tte raihi- 
ahto material now gotog to waste can be readily ob¬ 
tained in marketable condition. If water to hat avail- 
able, air separators may te teed, or other ,4rafere lor 
dry separation. The uranium deposits of Colorado and 
Dtrix ate bring rapidly deptotod tor toreiga raptotta- 
tion, ami It would seem to be almeet a patriotic duty 
to develop an Industry that will retain our radium. 

Although no one ten predict with certainty the sains, 
of radinm or its possible application to arisae* te amdh ; 
ctoe, ih* subject i* certainly we« wortby at mvwtthm- 
tion.'hy our highest adentifio autterritlM. «ad «hd|r 
proper technical control, it open* to American tadretry 
a profitsMe field tor explritatien, , ^TT 

AJOreugh at 990 per naiUgramme for xadtumtetiar- 
Ide the total value of the redtem ahlnmd in 1913 
amoaats only to 1792*000 god the mtotog aad eepanatian ' 
of the ore ran encordtogto 4s ocorifierafi only as oee of 
our KBuitor ipduatrira, the tort should te azM tiirt ef ' 
this aixamra aiworiirately |UW»0 - 
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Jft toft bank of 

__IBotaaio Out* 

Jw*#JtaMflatpfc -fit*n riwttfttt of M» feet above’ 
ftftfcMfc Themaft buildings, which Wifi cost *200,000? 
wo to be to fto** of- the Ccmdl 

- " * Igrisulture atlftac*. N. Y. The lectures 

t»0 groups xaf students; men -with 
‘ *»bft,iftftto speoialme in tropics! 

’ ■ while courses 



i, the Colonial Secretary 
haa appointed a oommittee to tovasHgate the whole 
subject td tbe 1 tpread hf trypanosome tofesftm among 
man- ahd stock by toOtae files in Africa. It to proposed 
to try aa experiment of game destruction hi atooattsed 
area, arid to consider whether It to advisable to attempt 
the general axtermtoatioa of wild animals with a view 
to 'ftme anpriftgff 1 dtesMes*' 

* ef Aprf ertnre new ninn- 
“■'‘^^IteadhteteiH the 

IW' Qo^waeto. 
■fftf South Africa, 
arth session of the 
was haid la Rome, 
Aft* of Count Fran- 

_teng Uw-pro®cotton of an 
rissgsedto ft* centred of plant 
t *«®y «(**«*. iwtodtae the ■ 

..» ptont quaMnftu* or otherwise 

atnteHtotoi ft, fte task Of checking the spread 

& pteBt. dt eassw, ’hut aw' often do not, Although 
’* .- n iMattsas la teem of the mate* 


'Kow Cmbm the He 

at fte aowtantly imreesiog and almost prohibitive 
Dr ‘ «*t df **«4m* as an astomobile fuel, competition has 
:v w..hSW artemi- hctowo ken is the production of motors, carbureters, 
***** fate tewara and even low grade fuels. However, aa 
? V** 6 «Wf«By hae designed a small still by means 

hy Tens, of which an automobile owner may convert four gallons 
of ocude ofl into three and a half gallons of fuel In two 
hoaft.. The oil la placed-tovthe lower part of the still 
aad heatod by Jbeaus. of a burner underneath, this 
* hut bursar being openftrdvon gwor-oil.. The vapor arising 
hum the pcmdensedrln rooting coils snr- 

An tiftimri Type of .Car, Heater.—To ntSiae 
of llw,h^<d;fte. waste .products has been the object 
of jp$te.A» mwber of, pemm* who have sought to in- 
ews te Bgft syroraftrts of-winter motoring; but not all 
of ftem hare been successful A pew type of heater 
ftatftjt.Teaentiy hae made its appearance has a number 
of commendable features, first and formost of wjiioh 
is that R may be easily attached by almost anyone who 
Is bandy with tools in a abort space of time. In its 
simplest aspect the heater R nothing more then a 
miniature radiator such as commonly is used for hot 
air, steam Md hot water heating. Part of the exhaust 
gas is led from the exhaust pipe through the radiator, 
whence it escapes through a relief vent to the outer 
air. It to in the manner of admitting the heated ex¬ 
haust products to the radiator, however, that much 
of fte novelty exists. Instead of a plain valve in the 
wftaust pipe then is a rotor, operated by the pressure 
of the exhaust gas, which in turn opens a small disk 
valve t^ft admits part of the product* of combustion 
to ftp radiator; thus only a small part of the gases 
pawlnft the-radiator. the exact amount being governed 
by arfttoll tovw yAto^ to fcum is connected to the disk 
valve-so ftatft»d®*»tog may be varied. As the heat- 
big surface is large and the tubing is fairly light only 
a comparatively short time need elapse before the heat 
is felt by the occupant of the oar. To attach the device 
it to merely necessary to seotion out a small pieoe of 
the exhaust pipe and substitute for it the combined 
rotor and valve that go with the heater. In the oon- 
struotton, two heaters are used, one in the front and one 
in the rear of the oar, though only one need be used 
and it can be placed wherever the fancy of the owner 



A fiaarf-aritt Pnawaafir Hr*.—A new tire has made 
'faMPpmmm, whfch U a Sort of combination of .solid 
RWl pBetimario, ft is not tuftke the ordinary tire for 
fthtefait esm bflf substituted without alteration in exist- 
fa« ftatofetod totorima Its principal point of difference 
BteWitotoWrinoaSbr thickened tread and in the unusual 
Wjgmtr in whkh the tread is formed. The tread itself 
to toar or five Ham as thick as the normal tread and 
teemed in it throe an a number of very deep indenta- 
ftm*ritera*ting on either side and overtopping slightly 
a* ftp center of fte tread. Between thtoe indentations, 
"at fte aides then ate other scooped out places, the 
purpose of which is to assist in the radiation of natural 
hast, By means of fte deep indentations it to pointed 
ottt that the principal drawback to the solid tire, barring 
ft lack of resiliency, of course, is eliminated. This 
drawback it may be explained is due to fte fact that the 
Weight of fte car and its progression force a ridge, or 
of rubber around the the just In front of the 
' ; of aontaet between the ftp and the road, the 
11 — bringftat fte tread soon loosens itself from 
looaMsaway- TheiB&&tatianMttoalafrned, 
1ft fte towel of ftto wave by permitting 
a -take ptaae and aflowtog for the return 
f- their 

amftaafttefte ft* to bite ft way through 
' \-snd swape an aoqutotuawe with fte 



fte tread obviously 
„..;|lftftft'fS'liiore ftan ordinarily 
and blow-outs and so confident 

---to-tire ftp. not only stand up in 

t*» wfll ftand rip an annsually kmc time to 

“ -ftey,pto ftp «.«» 

ft* manufacturer 'of ordinary 

fttf ftsad Of fte fte, ribich to 
lame tube, Re Weight averages 
moat :,ftan fte weight, of the 

i#k> 1 


CestfHQfsi Fore* < 

- Bp C. B. Printer 

A T first gtonoe It would seem that each and every 
element gOftjpto make up the running gear of the 
modern, abtomeblle is balanced to such a nicety that 
any speed attainable under normal conditions would 
hardly be sufficient bHuecesritato seriomr consideration 
being given to any»ea»rilntoibrianced weight How- 
erer, it;has.been dtoSonNtratad that even such a small 
weightfaetthe tire valve is nubjreted to sufficient Centri¬ 
fugal- fores 'at high speeds,' especially in racing cars, 
to warrant the placing of an egual Weight on the oppo¬ 
site side of the wheel to overcome the energy developed 
by the rapid motion of the unbnlanccd valve. 

The valves, including their caps, vary in weight for 
the different sized cars on which they are used, from 
8% to 8% ounces, and these weights seem insignificant 
when compared with the weight of a wheel and rim. 
But when the wheel is revolved at several hundred 
revolutions per minute a considerable centrifugal force 
is exerted, acting v st any jwlnt In its travel radially 
away fcftn thewenter of the wheel. It Is Intended to 
flhdw. Iftte-the, tremendous forces that are developed at 
different speeds’ If the valves are not counterbalanced 
by wetghts on the.oppoalto sldes of the wheels. 

The velocity (ina feet * per second of any particle of 
matter, moving to atcirdUlar path with a constant radius, 
is • retoftAn tedthyrthe product of the circumference had 
the nurfrier. of. revolutions .per' second. Now the centri¬ 
fugal force’of the-same-particle 1s the product of the 
weight and the square of ithe" velocity, divided by the 
product of the radius and the force of gravity, which 
to 32.10 feet per second. Then substituting the value of 
I 7 * in this second formnla, we derive the equation, V «■ 
0.00084 IV R A* pounds, where IV 1 b the weight of the 
body, R the radius of action, and V the revolutions per 
minute. 

For the purpose of demonstrating by means of this 
formula, the necessity of balancing the wheels on high 
speed care, values will be assumed to correspond as 
nearly aa- possible, to actual practice. Let the distance 
fromithe center Of tho wheel to the center of gravity 
of tho?valve, be 15 lfichea; the weight of the valve and 
cap, 7V4 ounces or 0,488 pounds; and the diameter of 
the tire, 38 Inches. Oars which will not attain a speed 
of 00 mUes per hour are unusual, and it 1 b an every 
day occurrence for racers to maintain a speed of 75 or 
80 miles per hour throughout- a long’ contest or trial 
run. As a speed thut is not at allnmusual, let us 
assume 70 miles PM hour for the-first -example. This 
is equivalent to 0,160 feet per minute,'and-In traveling 
at this speed a wheel with a 80-luch tire will make 654 
revolutions per minute. Substituting these values In 
the above equation we get: 

C «= 0.00084 X 0.468 X 1.25 X 654 X054 = 86.1 lbs. 

In other words a 7%-ounee valve on a 36-inch wheel 
traveling at 70 miles per hour will exert a lifting force 
of over 85 pounds when the valve reaches the top of 
the wheel. In case both valves of either pair of wheels 
are in the same relative position with regard to the 
axle, they will exert a combined lifting force of 170.2 
pounds, and if they are opposite each other there will 
be a seesawing force acting-on-the car. Considering 
that, there are four of these-valves it is easily seen' that 
they will exert forces in various and constantly chang¬ 
ing directions as the wheels- s}dft their relative posi¬ 
tion*. in rounding turns to the road. 

Since the centrifugal force varies as the square of 
the speed it requires only a-ellght Increase to the speed 
to make a large increase'in the force exerted.? F6r in¬ 
stance, if the car travels at 75-miles.per-hour the force 
is increased to 97.5 poundB, and -at 80 miles, which is 
frequently attained, the forte on each valve will be 
111.3 pounds, while at ouly 40 miles the force is 28 
pounds. In a car going at the fastest rate of speed yet 
attained by man, 142 miles per hour, the force exerted 
by the valve is nearly 400 pounds. 

Considering these almost neglected forces it Is easily 
seen that some cognisance of them should be taken the 
same as is done is designing balanced wheels of sta¬ 
tionary machinery. That racing drivers are coming to 
realise what these neglected forces might mean in case 
of an aeddent aud ios* of control of the car, is shown 
by the feet that a famous English driver has equipped 
each of his tires with two valves instead of one, the 
valves being placed on opposite sides of the tiros ft 
order to provide a perfect balance., It 1* said that the 
car will run at 80 mites per hour*,and hold the road 
remarkably weft where before it skidded badly at high 
weeds and was very difficult to control. .Many Ameri¬ 
can drivers also balance their valves by placing metal 
weights on the rim or felloes of the wheels opposite 
fte valves. 

Elk In Utah.— Elk have been found in the Uinta 
national forest, Utah, for the first time in many years, 
fifties they ate not from shipments from the Jackson 
Role country to neighboring forests, the State and Fed¬ 
eral officials arc gratified at this apparent increase to 
big game as the result of protection. 
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$$$$& AdfiJ$4l>ility of the Motor Truck 

That Fail Because the Trucks Are Not Worked to Their Full Capacity 
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exact 6t*m tar tto» character of the work. This is, to 
too »«* owphaato has been plaeed 
WotUfc ttfid It has him made the prime consideration 
HI the operation iff ^etdrtiMehs*. with the result that 
through the neglect of other and more Important fac¬ 
tors. the .track hue bad to hear the blame for failure to 
of Operation of which it is really 
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1 demonstrates the advantages of 

matt* trite* • transportation Is so overwhelming that it 
is dUHcolt to understand why there should be In many 
cases a serious question as to the real value of the 
truck. Tfet fawwetag tram makers, their ealcaman, 
and tbooghtfbl business men Who ire considering this 
investment are frankly facing this situation and seeking 
to determine the reasons back of this condition in 


It to appattnt to them that there are hundreds of 
very ffiKWteful motor tontotlatkms where a large econ¬ 
omy lit dollars and cents Is clearly traceable. Thera 
are many others In which a premium-—an additional 
coat—is gladly being paid because of certain superior 
facilities or services which the motor truck affords, 
and Which are considered worth the price and there¬ 
fore a profitable Investment. And them Is a third 
class, to which the cost of operation has been so pro¬ 
hibitively high* as to raider the purchase of tracks an 
apparently mistaken investment. 

Part of this last situation has been due, no doubt, 
to the over-enthusiasm of the track salesman, who, in 
perhaps an excusable seal for his product, lias led the 
praspeet to expect the impossible, or has failed to 
analyse the customer’s needs, or, having analysed them, 
has not been sufficiently frank to admit the Inadequacy 
of hte particular make for the purpose. 

While the manufacturers themselves realise this 
tendency and fat the most part combat it rigorously, 
this Is net, however, by any means the root of the 
trouble. There are Instances beyond number In which 
the customer has been clearly and honestty forewarned 
of what ha must do to get efficient results, only to 
utterly ignore or disbelieve the warnings. The problem 
He* deeper than this, quite apart from the fact that 
even If the truck does not live up to the most sanguine 
statements of the salesman, It should still (under nor¬ 
mal Conditions) give a more than satisfactory efficiency. 

Nor 1* It primarily due to the fact that the wrong 
truck has been purchased for a given class of service. 
Certainly there have been a very great, number of mis¬ 
takes of that kind—mistakes which ©very man, In what¬ 
ever capacity, who has the Interests of the Industry nt 
heart, whether g» user or maker, deplores and earn¬ 
estly seeks to prevent, 

Itegrrttable as such purchases ate, It 1* nevertheless 
true that even where the truck is perfectly adapted, to 
style, aim and equipment, to the required class of work, 
there ta,tna large number of instances, a heavy loss 
In economy. U is to stoking to arrive at the under¬ 
lying cause for this loss lhat we reach a basic solution 
of many of the problems of motor transportation. 

U la the natural and logical reasoning of the sales¬ 
man and tbe purchaser that If the truck itself Is well 
designed and made (and to the present state of tlio 
industry there Is an ample choice of such trucks); if 
it Is the suitable type for the work to hand, and if 
it is placed In the hands of a competent man, it should 
prove to be an unqualified success. This reasoning, 
however} to not Justified byraxperience, 

An nagtyxto, baked on accurate daw studies and in- 
vestijptttoos of operatlng conditions, of morn than two 
hundred average motor delivery service*, hi tweuty- 
“tf- to: fs*ty-two JtoM Of 'buataeatf each 
‘ 4 a revtolB as a generatiuttofa that 
* M feat* twenty-five to fifty or 
*1 efficiency. ■ 

L >la ito to defects to 


By W. A. MeDermid 

Inconsistencies are inevitable, and the truck makers 
have provided for this by a reasonable factor of snfety 
to construction. 

The conclusion Is, thcD, that the truck lx not properly 
used by the purchaser In a largo number of Instances; 
a fact which has been blamed to the driver, the repair 
man, the garage superintendent—to ©very one, In fact, 
except the real source of responsibility—llie manage¬ 
ment 

The adaptability of the motor truck to Its work, bar¬ 
ring certain minor considerations, resolves itself Into 
the question as to the amount of Intelligent effort the 
management is willing to expend on It. 

Thera is no otlier way to account for such a com 
pari son as Figs. 1 nod 2. These represent total hours 
In service and the relation of working hours to idle 
hours, of a motor track selected af random from the 
fleets of two companies situated near each oilier in n 
large city, with the same kind of tonnage, und the same 



Fig. 1—Relation of working to idle hours of a 
motor truck. 



Fig. 2.—Diagram of a profitable truck engaged In 
(he same work as Fig. 1. 



Fl*. 3.—A thirty-day analysis of an unprofitable 
truck. 



Fig. 4—Same track aa In Fig. 3 after the man¬ 
agement had investigated the delivery service. 



make of truck. The comparison In as fair as could be 
made, Uoth drivers are above tbe average in ability 
and intelligence. Truck 1 Is not profitable. Truck 2 
la paying good dividends. In service fewer hours, and 
handling greater tonnage, 

... ____ Figs, 3 and 4 are the graphic presentation of a tblrty- 

>; Wfcgii typglr bills or main- day analysis of similarly parallel conditions in another 

"" J - they are hot trace- Industry to n smaller city, before the attention of the 

design or construe- management was directed to tlw> delivery service in any¬ 

thing more than tbe usual perfunctory way. After 
Jth, xixtoctkm of the type of analysing tonnage, trips, necessary loading ami unload- 

gtoater to number, atilt do tog time, etc., it was apparent that increases In effl- 

J «f the prbMcm. In fact, flfeney to average 28 per cent In productive working 

‘ * ' hours were possible, and within ninety (toys practically 

all of this Increase was effected. 

These will serve as illustrations of the principle un- 
dsrlytog the economical administration of motor trucks, 
nat&ely, the importance of the productive working hour. 
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TU(> generalization that u truck must be kept busy is 
currently accepted and preached broadcast, bill there 
Is an appalling amount of misinformation ns to bow 
much work tin* truck In question is actually perform¬ 
ing. 

Men who arc conscientious in (lie belief that their 
tracks ore rushed to oaiwclty, nml who are contemplat¬ 
ing (he purchase of additional vehicles, are utterly 
amazed to be confronted bv Indisputable evidence that 
their trucks stand Idle us btgli us on or TO iier cent of 
the working day. In foot, those percentages might 
almost serve as an average 

Many of the secondary lbs of the motor truck Hre 
traceable to that condition. Had planning on tbe part 
of the management (or lack of accurate Information) 
forces tbe shl|>plng clerk to overload on each trip to 
get out the goods-a necessity which extra trips, In a 
well planned day, would eliminate The driver Is com¬ 
pelled to ovcrspml to meet the pressure. The result Is 
high repair bills and bud service. Tim most common 
and serious mlstuke Is in attempting to cure these symp¬ 
toms Instead of getting down to first causes and con¬ 
sidering llte motor truck us It, should Is* considered—a 
unit of productive machinery. 

Hundreds of owners arc spending large amounts of 
money and time In keeping elaborate records of costs, 
and investigating cases of trouble, without recognizing 
that tin* same principles of planning nml management 
that applv to the machines In their factories apply In 
tin* name degree to their motor trucks 

When it truck lias been considered will) respect to the 
weight and size of load units for delivery, tbe territory 
to la* covered, and whether the load Is for distribution 
or delivery nt destination as a unit, and has lieen select¬ 
ed to conform to tin* conditions, the owner Is still far 
from receiving sntlsfnetor.v service unless In* applies to 
It the basic theory of manufacturing efllclem-j — th< 
lunnnt number of produel ire minute* of time j«> unit 
of muehinerp. 

Failure to apply this standard Is aecnuufahlc for the 
fact that tbeie Hre relatively few fleets that do not 
coutnln more units than are necessary for tbe woik la 
hand. 

To take a Concrete illustration, a large* wholesale gro¬ 
cery coiupanv, o|s*rntlng four large trucks (three dif¬ 
ferent make's) found their cost far above that of horse 
delivery A time study showed that these trucks aver¬ 
aged luirelv three productive working hours h dnj, and 
the fault was shown to lie In shipping room congestion. 
The trucks were In no way at fault—they were giving 
splendid service But to restore the delivery depart¬ 
ment to its old costs, or decrease them, It was necessary 
to Improve shipping facilities or go back to bom* truck¬ 
ing By electing the former method, this company Is 
getting tbe benefits of truck service at a normal cost. 

By way of contrast Is the concern which o|M-mtos four 
trucks which were shown to average but two hours and 
twenty-live minutes u day of iunniiiff tune, jet who 
Ignored the point ami purchased two more trucks, when 
three trucks in all would nmply care for the work un¬ 
der pro]H>r supervision 

floses like these Illustrations are not the exception. 
Oil the Contrary, they are so frequent, us to la- a serious 
menace to the success of the motor track. They are 
cbatotlng the motor truck from a powerful servant of 
society, cheap and efficient, to n costly und wasteful 
addition to the machinery of distribution. 

And the process will continue until the owner learns 
to discard the standards of horse delivery and apply 
the principles of engineering to Ills equipment, and 
until the maker recognizes lhat It Is mg sulflelent that 
ho sell trucks to those who will buy, Imt that he must 
sell them where they are really needed, and only then. 

As standards for the successful operation of motor 
trucks, It is logical to adopt the same principles of pro¬ 
duction engineering that apply to the lathe, the auto¬ 
matic screw machine, or any other piece of productive 
machinery. These may he summarized ns follows: 

1. The machine must, be of exactly the right type 
for the particular class of w-ork it Is turning out. 

2. No unit must to* added, uutll each preceding mill 
Is working t«* Its capacity. 

3. The raw materials of manufacture must be acces¬ 
sible with least possible expenditure of effort and time. 

4. The finished product muHt lie promptly removed. 

8. The oi»erator must lie skilled In the use of the 

machine. 

<J. The machine must la* subject to the frequent In¬ 
spection of n competent mechanic "A holt In time 
saves breakdowns." 

(ComImM on pout JO.) 





















SCIENTIFIC AMERICAN 

Good Lubrication—The Motor Conserver 


Motor Qjl in a New Light 
By Harry Tipper 


C ONSERVATION measure an* always 
the leant understood mid the Inst to 
be Investigated It In, therefore, to be 
cxiMftcd Hint comparatively tittle study 
MhouitI have Iwon given to the question of 
lubrication except in the oil business, and 
only n partial study has lieen given to It 
even in that business. Primarily because 
the study of lubrication In the oil business 
bns lieen from the standpoint of determin¬ 
ing the best way to market certain oils 
and not always from the. standpoint of 
arriving a*' the most efficient - ' means of 
lubricating. This Is, of course, to be ex¬ 
pected. It, does not, however, excuse the 
engineer who is interested In motor lubri¬ 
cation from the criticism which the neglect 
of this Important subject rightly subjects 
him to. Little, if any, attention has lieen 
paid by the automobile engineer (until 
the last two years) to the factors which 
enter Into and affect the efficiency of 
lubrication, and wliere these factors have 
been taken into account by* the <»H manu¬ 
facturer they have been considered only 
as exercising a controlling Influence upon 
the character of the oil required. Where¬ 
as, it Is entirely probable that the char¬ 
acter of the oil adapted to the work Is 
not materially affected by the changes in 
the design of the motor, the lubricating 
system or other conditions, but father 
these conditions hare un effect ujkim the 
Anal efficiency of any lubricating oil which 
is used. 

Moreover, where attempts have lieen 
made to scientifically consider the char¬ 
acter of the oil necessary for efficient 
lubrication, the conclusions reached nnd , 
the deductions mnde from such consid¬ 
eration generally show either a partial 
knowledge of the conditions in the oil 
business and the requirements of the mo¬ 
tor, or a neglect of some of the fuctors en¬ 
tering Into the case. It Is not many years 
ago that gasoline of high gravity was con¬ 
sidered necessary to secure any power, 
although now It Is generally understood 
thnt a lower gravity gasoline means great¬ 
er power and more mileage per gallon 
lid that gravity may change in the gaso¬ 
line produced from different erodes with¬ 
out nffecting the starting value or volatil¬ 
ity of the product These later develop¬ 
ments have shown definitely that the char¬ 
acteristics hy which the general public 
(and even the trained engineer) have been 
used to measure gasoline have little, If 
any, bearing upon its value as a motor 
fuel. 

Physical Tests Are Not Always Final. 

It is now understood by some oil experts 
(who have conducted tlielr researches very 
carefully Into the conditions in a number 
of oil fields and conditions In the motor 
business) thnt some of the physical char- 
acteristics of lubricating oil which are 
generally quotpd as being synonymous 
with good lubrication, have little to do 
with the mechanical efficiency of the lubri¬ 
cating oil under working conditions In 
this respect oil values are much like creeds 
and political traditions, the old luiblts of 
expression remain long afler the deficien¬ 
cies are known, 

Mnny years ago, when tbe crude oil all 
enmo from the same pari of the country 
nnd possessed prueticnlly the sumo char¬ 
acteristics, chemical composition, etc, It 
was a comparatively easy matter to de¬ 
termine whether h uniform oil of uniform 
value was being secured Consequently, 
the crude oil from which the lubricants 
were taken at that time passed Into the standard, and 
the general physical elmractensiles were used ns ex¬ 
pressing the standard of requirement Later discover¬ 
ies lu oil fields have shown that, like all natural pro-* 
ducts, oil varies in lta chemical and physical character¬ 
istics, according to the deitoslt, and these varying de¬ 
posits cannot be measured solely by the values estab¬ 
lished by the charaetsrisjtcs of one field. On account, 


One thing which distinguishes the effort« of mm in any direction from 
the accomplishments of nature, it the email amount of useful work secured 
hy man in pi opart ion to the amount of energy which gore to waste com¬ 
pared with the absence of watte in nature and the complete conversion of 
all energy into ueeful work A f eome kmd. The actual amount of power 
turned into ueeful work in an automobile compared with the amount of 
energy represented in the fuel, ie only a fraction of the theoretical poeei- 
bility; neither te the length of life of the parte of an automobile anything 
but a fraction of what it ehould be. 

Friction—that ie, the reeietancc to movement of one part in contact with 
another—te one of the largeet contributing causes to lose of power and 
deterioration, and an a conseguence of this the effect of lubrication upon the 
wear and tear, the ability of the motor to withstand strain, and the power 
delivered, ts of the utmost importance and can hardly be over-estimated. 
Even the spring which supports the body will remain in service infinitely 
longer if a little care is bestowed on the lubrication between the leaves, 
so that the movement of one leaf upon the other will be unrestricted and 
without undue strain upon the metal. 

The efficiency of lubrication ik any motor driven vehicle depends only 
to a certain extent upon the charactet of the oil, other factors < 
a considerable influence upon the results which are obtained. The < 
of the motor, the design of the lubricating system, the care bestowed upon 
the running of this system, the character of the oil itself, the care bestowed 
upon it in refining and distributing, all exercise an influence upon the lubri¬ 
cation and its value as a conservation measure. In this article, written 
hy a well known expert, the importance of good lubrication t» automobile, 
operation is considered from a new angle. - Enrrod. 
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tlon with the tobdestion of mote driven 
vehicles cones Cram the motor cylinder* 
this point nbould be considered first. The 
performance of the motor of any gasoline 
driven vehicle depends upon tfee mainte¬ 
nance at tbe compression, and the efficiency 
of the motor depends to a considerable de- 
gree upon keeping this at maximum point. 

It is obvious, upon consideration, thirt 
it is practically impossible to fit the mov¬ 
ing piston into the cylinder to closely as 
to secure a high compression Without in¬ 
creasing the resistance or friction to such 
a point that It will absorb a considerable 
amount of power in turning over the mo¬ 
tor without doing any useful work. Dur¬ 
ing the suction or admission stroke, the 
admission valve Is so arranged, that it 
will not admit air into the cylinder as 
fast as the piston displaces it This re¬ 
sults In creating a partial vacuum which 
carries the gaooUae and air mixture 
through the carbureter. This partial 
vacuum will at tbe same time carry the 
lubricating oil up past the piston rings 
Into the compression chamber unless this 
oil Is sufficiently tenacious to adhere to 
the cylinder walls. 

The amount of lubricating oil which 
passes the rings and gets into the explo¬ 
sion chamber during tbe stroke is greater 
or less according to the fit of the piston 
rings in the cylinder and to the character 
of the lubricating oil. These same condi¬ 
tions—that Is, the fit of the platan rings 
and the character of the lubricating Oil- 
affect the compression, which can be se¬ 
cured and maintained during tbe next 
stroke. The compression which occurs 
during the next stroke is caused by the 
movement of the piston upward in the 
cylinder and this compression depends 
largely upon the close fit between the 
platon rings and tbe cylinder walls; upon 
the number of rings; and upon the way 
In which the oil will form a seal between 
the cylinder walls and the piston rings. 
When the cylinder is closed, the only loss 
of compression conies through tbe fit of 
the valves, poor mechanical fit of the pla¬ 
ton rings or poor and faulty lubrication. 

The lubricating oil may be Indirectly 
tbe cause of poor mechanical fit of tbe 
valves and piston or rings on account of 
hard carbon being deposited thereon. Poor 
lubrication, even with a good oil, will re¬ 
sult in a lorn of compression without re¬ 
gard to the perfect mechanical St of the 
piston rings. With good lubrication and 
an oil of the right character, tbe compres¬ 
sion can be maintained even with worn- 
out rings and a loose piston. 

On the next stroke, the explosion of the 
mixture and the consequent expansion of 
the gases therefrom produces tbe power 
to drlye the motor. Provided the carbur¬ 
eter is properly adjusted so that the mix¬ 
ture Is In tbe right proportion tar effec¬ 
tive work, the amount of power developed 
from the explosion Is largely de p endent 
upon tbe compression secured during the 
second strokey.'the greater the compres- 
sion secured during that stroke the great¬ 
er will be the Initial pressure at (he time 
of explosion, and consequently the greater 


The effect of good and bad lubrication In an automobile engine. 

therefore, of the absence of any valuable standard of be lost 
* comparison in the oil business, and tbe conflicting opin¬ 
ions which have developed in the study of motor Inbri- can be 
cation, the only way to prpperiy consider this subject is not only 

to ask what the requirements are and see what qualities the way 

are necessary ^to fulfill them. order to 

How Lubrication Affects Compression. sad (he 

Inasmuch as most of the obvious trouble In connec- 


If the seal between tbe piston rings and 
cylinder walls Is maintained perfectly, the 
mixture during tbe second etroke wfli be 
compressed to a high degree, At the sax* 
time, during the explosion or power stroke 
none of the force (which ghoul* to «- 
ponded to driving the piston down) wttl 
through leakage past tbe piston rings. Of the 
developed by the motor, the percentage which 
mM to drive the motor forward, is dependent 
upon the degree of compression, hut aieo anon 
the compression is aMura& in other words, te 
the power developed by the .on*Orion 
expansion of the gas into ueeful rock. It Is 
" m* 








Heater built like a miner’s lamp. 

It le not a store, however. Warm 
air la discharged at the top, but the 
■Idea do sat get hot. It burn* l*n 
sod la ao arranged that hot air la 
kept in circulation, though the vent 
la otitanic the building. The makers 
sa.v It run not er““ ‘— 


Top that can be rfclaed or towered bp one per ton without assistance. 

Thajob at ralidninnid lawerhi^ajtomoWle^tops^ always^hai^^ccn adtfflnilt 
thU*deln*Di however, one person cun uot only praise or lower 'he top*^ 
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Electric device that helps the engine start itself. 
We all know bow hard It m to start a cold motor on a cold 
morning; not even the electric cullin' Martel llixls It uu 
altogether easy Job Ho tills (levlr< lins been developed to 
assist In starting the engine It Is nn < leetrle boa lei oper¬ 
ated from a storage batters Pressure on a button permits 
a small quantity of fuel to pass over a heating coll which 
vaporises It and Alls the manifold with hot “mixture" 
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The Heavens in January 

Some Notes on the Planets and Their Satellites 




T HK comets wlinae discovery and motions have occu¬ 
pied so much of our apace of late are now all well 
on their way outward from the Sun, and with one 
exception, are no longer visible tn small Instruments. 
Wcatphal'H comet alone remains In the northern sky— 
Uh computed position being right ascension 21 hours 25 
minutes, declination 07 degrees 04) minutes north on De¬ 
cember 3lst and 22 hours 10 minutes, «4 degrees 44 mln- 
utes on January 12th. It Is now about 120 million 
mllea from the Sun and one hundred million from the 
Earth, and, theoretically, should be about one tblrd 
as bright as In November, and should fade away slowly. 
Hut the actual brightness of a comet 1 m a capricious 
thing, for, unlike a planet, It shines by Its own light 
It In certain that the comet Is stirred up to shine In 
some way by the action of the Hun's radiation upon It; 
but the nature of this action is not yet well under¬ 
stood, and the brightness, and even the apparent sice 
and shape of a comet, often vary greatly in a short 
time. 

Westphal's comet has given a good example of this. 
In October It was conspicuous In a small 
telescope. Early in November, however, 
as Prof Barnard described It, “It simply 
went to pieces,” becoming a faint, vague, 
elongated mass of feeble light some two 
minutes of arc In diameter, and since 
then It has been faint. There is no 
longer any chance of Its becoming visi¬ 
ble to the naked eye at this return, but 
unless ll continues to grow unaccountably 
fainter, it should be telescopically visible 
for some time to come. 

The principal interest this month shifts 
to the planets Mars and Saturn, which are 
splendidly placed for observation in the 
evening aky. Saturn is in Taurns, alwut 
8 degrees northeast of Aldeharan at the 
Iieglnnlng of the year, and moves about 
iMi degree westward during January 
Mara is farther west, in Gemini, not far 
from Castor and Pollux, and moves some 
8 degrees westward during the month. 

Both planets are very conspicuous, Na¬ 
ture shining with a yellow light and np- 
Iiearlug a little brighter thau Capella, 
which is. next to Birins, the brightest star 
now in sight Mars is almost equal to 
Sirius in apparent brightness, and may be 
recognized at once by his fiery red color. 

Saturn is a month past opposition, and 
Is already well up by nightfall. Mars la 
In opposition on January 6th, and la visi¬ 
ble all night long. He Is then almost 27 \ 

degrees north of the celestial equator, aud 
hence he soon rises high In the sky, and 
Is well observable In the early eveniug. 

Both i>lanets are splendid telescopic ob¬ 
jects. Saturn's rings are opened out at 
their widest, extending beyond the poles of the planet 
on the north and south, It Is on this account that he 
np|s*nrs so bright. Seven years ago. when the rings 
were edgewise toward us, aud we received light from 
the planet’s hall alone, he appeared to the eye only half 
as bright as now 

His largest satellite, Titan, which is easily visible 
with n three-inch telescope, can be found north of the 
planet on the 4th, west of It on the 8th and bo on, lta 
period of revolution Iteing Hi days. When north or 
south of Saturn Its apparent distance from him is 
twice the extreme length of the rings, and when east 
or west of lilin, four and one half times the length of 
the rings. The satellite’s or hit Is really almost circu¬ 
lar; but since Its plane (which coincides with that of 
the rings 1 makes an angle of 20 degrees with our line 
of sight, it ap|)eurs foreshortened Into aq ellipse of 
the same shape as the rings themselves 
The next nenresi satellite to the planet, Rhea, which 
is a little loss than half as far away us Titan, Is east 
of the planet on the evening of the 1st, and at Inter¬ 
vals of 4Yj days thereafter; hut to see it requires a 
somewhat larger telescope. 

A recent bulletin from the Harvard Observatory re¬ 
ports that I’rof. Wendell’s photometer measurements, 
show that Titan varies In brightness, being 20 j»er cent 
fnlnter when on the farther side of the planet than 
when on the nearer Hide. This shows tliut the satel¬ 
lite always keeps the same side toward the planet, and 
that this side is darker In color than the other 
The remotest satellite, lapetus, has long lieen known 
to vurj lu a similar riHiaJiuer, hot its range is much 
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greater. Tt is four times as bright when west of the 
planet than when east of It 

Mars also has satellites—a pair of tiny attendants, 
very near him—but these are too faint to be seen with 
any but very large telescopes. The amateur observer 
mast content himself with the study of the more con¬ 
spicuous markings of the planet's surface, the dark 
areas, formerly called seas, aud the white polar caps. 
The fact that the dark regions never reflect to us the 
brilliant patch of sunlight which they would certainly 
do If they were covered wilh standing water Is a suffi¬ 
cient proof that (at least in the equatorial region# of 
the planet) they are not really seas. 

Prof Barnard, observing with the 80-lnch telescope 
at Mount Wilson during the lust opposition, describes 
their appearance under favorable conditions by saying 
that the planet “gave one the impression of a globe 
whose entire surface bad been tinted a slight pink color, 
on which tbe dark details had been painted with a 
grayish colored paint, supplied with a very poor brash, 
producing a shredded or streaky and wispy effect in 
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the darker regions" With a small telescope one can 
only hope to see the larger outlines of these dark 
regions, but It is interesting to follow their motion 
from east to west across the disk as the planet rotates, 
tbe change being conspicuous in a couple of houra, 

As the period of rotation is 24 hoars 37 minutes 23 
seconds, we see almost the same side of the planet on 
one night as we did at tbe same hour on the night be¬ 
fore, but not exactly, the difference in the Martian 
longitude of the central meridian being 8 degrees. Tbe 
visible region therefore works slowly backward around 
the disk, taking forty days to return to Its original 
position. 

The conspicuous polar caps, which disappear during 
the Martian summer, and form again during the win¬ 
ter night, are pretty certainly deposits of snow or 
hoar-frost. The only other substance of which It Is 
at all reasonable to suppose that they may be composed 
Is carbon dlotclde, which solidities at a temperature of 
about 80 degrees below aero (Cent). The tempera¬ 
ture, of the polar regions of Mara during their long 
day, though probably a good deal lower than that of 
the Earth’s surface, can hardly be as low as this, 
and it is therefore probable that the polar caps con¬ 
sist of frown water In come form. It U, however, not 
certain whether with the amount of bent which Mara 
receives from the Sun, lta polar regions can ever get 
quite warm enough to melt snow. Rat Prof. Newcomb 
cleared up this difficulty acme yean ago by recalling the 
fact that show, like camphor or other volatile wilds, 
may slowly evaporate Into dry air gt temperatures con- 
riderablf below tbe fremtof .paint This raaovw the 


hwt to tbe theory foe* tbe pMet rape ; 9f Mew 

era actually layers of anew, -they 
to melt off entirely, or evaporate 9*, uuderths ’ffiatHe 
rays of a Martian summer, and tbia accord* With the 
ffict that OasapbeD’s observations show the quantity ■ 
of water vapor in the Martian atmoapfeetotobe imp . 
•wkiu 

At the present opposition, both tim Earth and Sun 
are near the plane of Man’ equator. We see both the 
northern and southern polar regions of the planet, very 
much foreshortened, at opposite sides of the disk. The 
Martian season corresponds to the hrtdnnlnr of April 
on our planet. The northern pels ie font bogtontog to 
catch tbe sunlight, while the southern one le entering 
upon Its long sight The northern polar cap will, there¬ 
fore, be of considerable alw, While the southeraregloc# 
will be clear of snow. 

Heaven, 

in tbe latter part of the evening, as otir map shows. 
Saturn will be a little west of the meridian, and Mars 
a little to the east of tt, both Mag very high In tbe aky. 

Orion and Grade Major are beta# them, 
due eonth, a»d ahluiag brilliantly. Far 
below them le Am whose brightest star, 
Canopus, second only to Sirius in bril¬ 
liancy, can be seen on the southern hori¬ 
zon from points south of Virginia. Canls 
Minor, Leo, aud Hydra are the meet ooo- 
•plououa constellations lu the east, Urw 
Major In the northeast, Draco and Urn 
Minor In the north, Cassiopeia In the 
northwest, and Andromeda and Aries tn 
the west, while Feraeoa and Auriga are 
almost overhead. 

The Planets. 

Mfcreury 1# morning star at the begin¬ 
ning of the month, rising rather lew than 
an hour before tbe Son. Boon afterward, 
be disappears from the morning aky, and 
paBsea through superior conjunction, be¬ 
hind the Sun, on the 28th, to appear aa 
an evening star next month. Venus, too, 
la a morning star, but is approaching con¬ 
junction, and too near tbe Bun to be easily 
seen. On the l«th she le In conjunction 
with Mercury, and the two planets, which 
are moving In tbe same direction In the 
heavens, are within 2 degrees of one an¬ 
other for several days; but both are too 
near tbe Sun to be easily seen. 

Man, as we have already mentioned, la 
in opposition ou the 6th. Though very 
far north. Bad time well placed for ob¬ 
servation, he le much farther from us 
than he was at the oppositions of 1807 and 
1908—for then be was in the part ef hie 
orbit nearest the Bun When the Earth 
overtook him. mid now bo Is not far from 
the remotest part. Jupiter to In con¬ 
junction with the Bun on the 20th, and is Invisible this 
mouth. Saturn Is In Taurus, visible until shortly be¬ 
fore sunrise, oa already described. 

Uranus Is In conjunction with the Bun on tbs 28th, 
and cannot be seen. Neptune la In opposition on the 
17th, and is well observable with a telescope. His posi¬ 
tion in the heavens la as fellows; 

H. A. Dec. 

January i . 1» 4Jf + 20* UP M” 

January 17.. 7* 50* 12.9* +80* **' fT 

February 2. 7^88* 2LV . + 3W W WT 

TheMean. 

The Moon Is to her first quarter at 8 A. M- on thedth. 
full at mMoteht on the nth, in her last quarter at 7 
P. M. ou tbe 18th, and new at 2 A. M. on the 20t& Mm 
is nearest t» mi the l»h, and farthest away on the 

n» *«»«» *4 <*«*,:*, " 

the afternoon of the 25th and moritM^^ltom' 
*Hhto a tow houra «f men 'ether. . At toV’aum uii 
f*?r planets, the Mono and tbe Sun,. A 

circle 7 degrees to diameter.. 1 ” /.TV' % 'W 

Almost as tide article fa sent to praam eomm stole- 
gnm ranwmetog the discovery «r £efc*fa% 
DeMven ut La PUts, who was the tost 
pttoft comet suite yotara. On ' 

mp# wrar ta 2 houto l'totoMM tight asocariafiirf 7 ' ‘ 
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AlteOWtic Stabilizer for Aeroplanes 

the Patented Device; How the Actual Stabilizer Differs From That of the Patent 

By Carl Dienstbach 


tali and Mar elevate 

poor lecompaue tor 
FVencb of the Wright ( 
law, described la 
tbo patent apeetfl- ’ 
cation, la vary 
simple. Although 
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from 
still tl 


Tbla stabilizer 
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n the cables 0, which warp the wince and operate tL--- 

— --— —. -—Jsootal rudder (or maintalnlac longitudinal stability Is worked by a servo motor 1, con 

a 8, and threeway valve 4. A small pane 5, mounted at u different angle from the main planes la allowed to 
motion frame a connected with the threeway valve 4 by a rod and lover T. 

The device invented by the Wrights to balance a flying machine automatically. 


and substituted for It 
“empennage ddplacde." 
at a different angle from 
ion-lifting tall it will re- 
» or below whenever the 
lie of attack, and, as It 
lei motion frame 6, which 
ly valve 4 by a rod and 
i change in the angle of 
wn surface And leverage, 
itrols, which machinery 
orlzontal rudder. Apart 
ie from Inadequate action 
lllzlng plane Is naturally 
of a stabilizing tail, with 

ndamentally presupposes 
washed by the same air- 
he “Internal work of the 
lut the stabilizing plane 
advantage over a tall of 
being next to the 
main planes and 
much more sub¬ 
ject to the same 
up and down 
trends of the rela¬ 
tive wind Never¬ 
theless, the differ¬ 
ence of b 1 * e re¬ 
mains a stumbling 
block, Just be¬ 
cause this plane’s 
mechanical action 
is so much more 
violent, and sud¬ 
den than the sim¬ 
ple stabilizing ef¬ 
fect of n tail. 

What we call 
air pressure on an 
aeroplane is only 
an abstract notion 
liecause we Imag¬ 
ine It as uniform. 
In reality 11 Is an 
average of many 
different and 
changing impulses 
on the several 
units of surface. 
Cons e queutly, a 
small plane, even 
close to a large 
plane, will not be, 
as a whole, affect¬ 
ed In the same way 
by the same wind 
as a large one, as 
soon as the “Inter¬ 
nal work of the 


the theoretical conditions of longitudinal stability are 
absolutely different from thoae of transverse stability. 

The devise for obtaining transverse stability mainly 
embodies the conception of a stabilizing pendulum and 
its function*. The pendulum « is connected with a 
threeway valve ft, which by Ha movement, admits com¬ 
pressed air from an air tank c to a servomotor 4, or 
allows tt to escape from that motor, or locks it in the 
cylinder add Mocks the piston. By means of a connect¬ 
ing rod «, working in a slot, and a windlass /, the piston 
pulls on the interconnected 4tMa* p, which work the 
warping mechanism and the vertical rudder- The prin¬ 
cipal novelties are *top» h, to check the pendulum. They 

“no,” (fee a simple Quaker. • 

■ tt®** to a» gradto# iff '-aftah The least awing of 
the pendulum will eet the tidedsatrol going with its 
thus be 

iilf' tka duee toiiuired tor the moat 
wv*v* featTtosseewak* t The 

tremendivw aetton of the aMe eonttot, 'haring almost 

which ia aa%^:ju'ireiP«||w action at the median- 
mmwiMM? «wto» taoaantnm to , 
the hotog:dililto''i» tnrillW tt crowd a tocgtttdina! 


peritnenting." Certainly Its action Is not so simple in 
theory as stated In the patent specification. It could 
easily be made to work more elastically if a spring were 
added to restrain the all too ready pendulum. 

In real gusts or in turning the side slip becomes detri¬ 
mental Instead of beneficial, causing the mechanism to 
share the inherent fault of all pendulum devices which 
was pointed out so dearly by Prof. Pr&ndtl. Probably 
this device may be developed to supplant the pilot only 
in calm air, and as It moves the control only by fric¬ 
tion it can be overruled in gusts by the ordinary hand 
lever (. It will then resemble Moreau's “aerostable,” 
which also depends on pendulum action In calm air 
but which ia controlled by hand in gnats, the automatic 
action, however, being graded in exact proportion to the 
disturbance to be resisted. 

The invention may then become only a labor saving 
device tor the pilot—as much of a convenience, as 
though is a teaching machine with double controls, of 
which fine set can be mechanically overruled by the 
other, A master pilot bad his passenger do the ordinary 
stabilising, sod saved his own energy for emergencies. 

As the horizontal rudder toy maintaining the longi¬ 
tudinal stability la worked by an identical servomotor 1, 
With connecting rod 2 and windlass 3, which is likewise 
controlled by a threeway valve 4, defects similar 
to those of the automatic side control might be expected, 
although toe Inventors themselves considered a pendu- 
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| «* by changes of 


wind" becomes at all energetic. Tills is dangerous, If 
(Just as in the case of the pendulum) a slight movement 
of the plane will set the rudder In full operation. A 
purely local change of trend In the wind, which does not 
affect the main planes at all, may thus result In a violent 
stabilizing action for which there is neither an object 
nor a resistance. This will start the same increasing 
oscillations as the pendulum action, softened (In com¬ 
parison with the lateral stabiliser) by the concentra¬ 
tion of weight in a longitudinal direction, but aggra¬ 
vated by the plane, unlike a pendulum, its action not 
bolng beneficially reversed by the change of speed re¬ 
sulting from the alternating gliding down and climb¬ 
ing daring longitudinal oscillations. 

A rather needed remedy would seem to be the addi¬ 
tion of a spring restraining the too ready movements of 
the stabilizing surface and grading Its effect. This 
would represent a very curious analogy to the cushion¬ 
ing of a PAnaud tall, as practised by Chanute-Herrlng 
and Langley-Manly for the identical purtswe of making 
a small stabilizing surface less subject to the “Internal 
work of the wind.” Manly and Herring have both 
stated to the writer, each without knowing of tin* 
other's experience, that properly adjusting the tension 
of the spring was the essential thing. A spring would 
also do away with the need of the counterbalancing 
weight 8, and its harmful inertia and momentum. 

The proper refinement of the device would seem to 
consist in employing not one comparatively large stabll- 
(Cosetafsf as yogs If.) 
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Modern Electric Engine Starters and Electric IUuminatkfti %S|eira 

Their Significance in Modern Motor Ciflr ' 

By Walter Bannard, M.E. J, ' ; ‘ r ,^;y , 


I T was not until two years ago that the engine start¬ 
ing nio\pineiit gained im> real impetus. when prac- 
ileali.v wKInnil exception ear manufacturers took to 
(lie neel\ leue starter about as quickly and easily as a 
diiek lakes to water; they literally stumpeded for It, 
and for a time all other tyiies of Mtarters dropped 
almost roinpletely out of sight. Hut the acetylene start- 
ei was Inadequate for the reason thut it was not 100 
l„.i' cvni eittelent Few car owners were willing to ac¬ 
cept Its approximate II* |ier cent of etttciency as repre¬ 
senting a tine solution of the engine starting problem, 
lienee, maim fad im>rs cast ubout for something else. 

The Insistent public deuiuuri, stimulated by the prom¬ 
ise of the acetylene starter, practically forced action 
which might have been delayed for a considerable’ 
period. The cum pressed air type of starter offered pos¬ 
sibilities aud a number of manufacturers proceeded to 
substitute It for the acetylene starter, and, but for 
the budding of another popular elumor, which once more 
turned the tide of inventors' efforts, pneumatic devices 
might now have been In the mujorlty. 

Hut on the head of the demand for starters there 
came an equally insistent demand for electric lights 
as representing still another step toward the elimina¬ 
tion of the operator's labor, and a palpable Improve¬ 
ment over the old style oil lamps. The necessity for 
providing a dynamo with which to charge the accumu¬ 
lator necessary for electric Illumination Immediately 
suggested, or rather reoiiened the dormant suggestion 
of n dozen years back, of providing for electrically 
starting the gasoline engine. 

With both dynamo and storage battery In the equip¬ 
ment of the car, It was but a short step to add a tiny 
electric motor for starting. Hence, passing over the 
trials and tribulations of those who sought to perfect 
the application, and succeeded lu doing so, the electric 
engine starter, after scarcely more than two years de¬ 
velopment, now is supreme There is scarcely a car 
mumifactured - large or small—that is not fitted with 
an electric engine starter, and if proof is needed thHt it 
Irns ousted all other types, it need only be ndded that 
three very prominent makers of comparatively high- 
priced ears who always have pinned their faith to the 
pneumatic starter, have for the first time this year cast 
it out In favor of electric systems. 

Advantages of the Automatic Starter. 

It la scarcely necessary to enlarge upon the advan¬ 
tages of the euglue stHrter, quite regardless of Its kind: 
The elimination of manual labor and the attendant 
risk of injury to the operator; the ability to start the 
power plant from the driver’s seat with all the con¬ 
trols within reach of the man is control; the wiping 
out of the hazard of motors that stall tn front of fast- 
moving railroad trains or other vehicles; In Hfaort, the 
safely of the device. All this Is fairly well known. 

Nor need any one of average intelligence look at the 
modern electric system uskanco as being, perhaps, be¬ 
yond the ken of the man In the street. Thanks to the 
efforts of designers, it Is, lu truth, beautifully simple. 
It seldom. If ever, requires attention. Therein Ues its 
value. The electric lighting and engine starting system 
lu the abstract Includes a storage battery of three, six 
or nine colls—seldom more—a self-regulation charging 
generator, which is quite automatic lu action, and the 
stnrtlug motor 

The battery, as u rule, is carried in a special frame 
beneath the laxly of the ear (Fig. 2), though it may 
lie carried on a runnlug board, under a seat or In 
any other convenient place. In determining Its capac¬ 
ity, It is a general practice to consider the necessity for 
carrying the full lump lend with the engine Idle for 
u given length of time It must be capable of deliver¬ 
ing a heavy current for short periods, as wheu start¬ 
ing the engine One well known engine starter of the 
six-volt type, for example, draws ]00 amperes when 
rotating at 200 revolutions a minute the crankshaft of 
a four-cylinder engine whose cylinders measure 3% by 
4% Inches - the ge/tr ratio Is seven turns of the starter 
to one of the engine crankshaft 
The generator must be self regulating and there are 
several ways in which this may lie accomplished. One 
method that is followed by several well-known makers 
is to govern the sis-ed of the armature, using a cen- 
trlfugnl device or* 1 rating a friction clutch; this has 
Iteen found to work well. Other methods consist of , 
varying the resistance of the field, to govern output, 
either In the methisl of winding the machine, or electro- 
nns’lmnleally h.v means of solenoids, centrifugal devices 
i Fig 11 or magnets, a common way Mug to relv uinhi 
(In- resistance of a pile of carbon disks which are held 
tightly together under the action of a spring and drawn 


When, more than o dozen pear* ago, a man with 
the germ of an idea su weeded tn attacking a small 
electric motor to a heavy gas engine in a way that 
would permit the engine to be started quickly.and 
easily, he sensed the feeling that some day would 
come to the owners and operators of motor cars; 
he expressed in a crude way the thought that in 
some enlightened day, owners of oars would de¬ 
mand that all the labor attendant upon their oper¬ 
ation be eliminated; that the engine be made ‘'self 
starting" in so far as that is possible. II was the 
beginning of the mechanical engine starter ora. 
Since then, the mammoth automobile industry has 
swept fairly rapidly through compressed air start¬ 
ers, ignition starters (under which head come the 
various acetylene gas and gasoline vapor devices), 
spring starters and the numerous mechanical con¬ 
trivances designed to render easier the attainment 
of the initial explosions by placing at the driver’s 
hand, as he sits in his seat behind the steering 
wheel, some means whereby he can rotate the 
crankshaft of his engine. In this article the devel¬ 
opment of the starter is traced and its importance 
e» timated .— Kdxtob. 


slightly apart by a magnet inserted in the field circuit 
(Fig. 8). In one machine, the Increasing resistance 
of Iron wire under heat is relied upon to shunt part of 
the current through whst Is styled a "bucking coll" 
when the speed of the armature Increases beyond a 
predetermined limit. To provent the battery discharg¬ 
ing itself through the generator when the engine Is 
stopped, the electro-mechanical cut-out (Fig. 8) Is most 
in use, though some makers use centrifugal devices; 
the latter are uncommon, however. 

Owiug to the lnhereut characteristics of the series 
wound eleetrlc motor, it Is jiecullnrly suited to starter 
work, and this type Is used exclusively. Its most promi¬ 
nent feature and the one that is most valuable Is that 
the torque Increases with the load up to a certain limit. 
Obviously the motor must be wound to stand heavy 
overloads and must have quick acceleration. Wlthul It 
must be as light as possible aud occupy the minimum 
space. 

Broadly, electric lighting and engine starting systems 
can be divided Into three general classes, as follows: 
(1) One unit lu which the generator and starting mo¬ 
tor are combined lu a single machine (Fig. 4); (2) two 
units in which generator ami motor are separately 
mounted (Fig. 5); (3) single unit, flywheel type, In 
which motor and generator are combined and the whole 
mounted with, or in place of, the engine flywheel (Figs, 
3, fl and 0). 

Each type has Its advantages, Thus, for Instance, 
the two-unit type provides for nearly equal weight dis¬ 
tribution of the elements and eliminates the possibility 
of the derangement of one disrupting the service of the 
other, though It makes necessary separate mounting aud 
driving. The single unit type centralizes equipment, 
simplifies mounting and driving, but Is open to the 
objection that both lighting and starting functions may 
be deranged through failure of either. The flywheel 
type does away with the necessity for gearing, but 
must be built Into place at the factory of the car maker. 

In two-unit, outfits there are several ways in which 
the dynamo can he driven, the preferred method being 
through the valve gearing either by separate shaft and 
direct connection (Figs. 10,11 and 12) or from the cam¬ 
shaft by “silent" chain. The characteristics of the 
machine largely determine the method, some machines 
requiring to be driven at comparatively high speed 
and somo at crankshaft speed, Alternative methods are 
to gear the generator to the propeller shaft by chain 
or belt, or to drive It from the crankshaft by dthcr 
chain or belt (Fig. 10). Obviously, where the gener¬ 
ator and the starting motor are combined a drive more 
positive than that afforded by a belt must be provided. 

The mounting and driving of the separate starting 
motor presents other difficulties, for it Is plain that 
there must be some means of disconnecting It after It 
has performed Its function. One of the simplest meth¬ 
ods Is to connect It to the engine through the inter¬ 
mediary of gearing cut in the periphery of the flywheel 
(Figs. B and 14). This method entails the necessity for 
a sliding pinion on the armature shaft and A menus for 
engaging and disengaging Jt. Generally, the starting 
switch and Ihe gear shifting mechanism are intercon¬ 
nected and a supplementary contact provided In the 


switch to rotate the armature shaft at tour, speed, fin*, 
to facilitate the engagement at the gear*, Futldepwe- 
sion of the starting lever engages the g«ura*»4 throws 
tile fun current of the battery through tbeutotor, "Whan 
the engine starts, release of the lever dtoghgagtt the 
gears, or else they are automatically •'Welted" out of en¬ 
gagement when the peripheral speed of the flywheel 
exceeds the speed at the driving on the armature shaft 
In one starting motor (Fig, 6) the armature to mov¬ 
able longitudinally and the armature pinion Is engaged 
with the flywheel gear through the solenoid action of 
the field on the armature when the current to thrown 
on; a spring disengages the gears. These methods ap¬ 
ply, of course, only where the starting motojr and gen¬ 
erator are separate units. 

Other methods Include direct connection by abaft 
through the timing gear train with the interpatltton 
of an over-running clutch which lets go When the speed 
of the driven shaft exceeds that of the driving shaft; 
or a chain running over a sprocket on the crankshaft 
or on the propeller or clutch shafts (Fig. 4) may take 
the place of the shaft drive to the front gear train, 
the over-running clutch remaining as a matter of course. 
Latterly, some attempt has been made to incorporate 
the combined starting motor and generator In the 
transmission gearset, the connection being through in¬ 
tegral, Inclosed gearing. This method places the elec¬ 
tric unit In a rather awkward position in so far as 
accessibility to concerned, and has not been largely 
adopted as yet 

Where the motor and the generator form a single 
unit positive connection to essential. In this case, the 
unit to a motor when current to passed through it tram 
the battery, but Immediately the gasoline engine takes 
up Its own cycle of operations aud drives the motor, 
it automatically becomes a generator and charges the 
battery: Generally, an automatic cut-off (Fig. 8) to 
disconnect the battery from the generator when the 
engine Js stopped to provided, though In one system 
none to provided. With this latter machine It to Im¬ 
possible for the gasoline engine to be stalled, for In¬ 
stantly, the output of the generator drops lielow that 
of the battery—«n when the euglne stops—the generator 
becomes a motor and drives the gasoline engine. The 
connection between the electrical unit and the battery 
to manually made and broken. 

In conclusion, the electric engine starter undoubtedly 
to with us to stay. It has been perfected and refined 
and Its operation rendered so automatic that not even 
a superficial knowledge of matters electrical to re¬ 
quired properly to care for It Just what the future 
will bring forth, no man can say. At present manu¬ 
facturers are bending their energies to Increase effi¬ 
ciency by lightening apparatus, and In the not far dis¬ 
tant future It Is likely that we shall see all classes of 
cars electrically lighted and started, from the heaviest 
to the very lightest—not even excepting the so-called 
“cyelecar.” 

The Current Supplement 

I N this week's issue of our Buppuchkrt Prof. Bateson 
discusses the snbject of heredity with special refer¬ 
ence to pbyelcal and mental taints,—Charles F. Fmasa, 
Jr., gives instructions for the construction of a fifty 
watt transformer.—Prot Barker writes on the origin of 
actor electricity.—Dr. J. R, Williams gives us a study 
of the use of .ice and other means of preserving food In 
the house.—Prot H. L. Jameson writes on "Biological 
Science and the Pearling Industry."—The Hardening 
and Tempering of Steel to the subject of an Illustrated 
article.—Alexander Oracle in his recent James Forrest 
lecture has brought forward many Interesting date on 
present and past conditions and cost of ocean transport 
The salient points of this, lecture are summarised tot 
our readers. 


Capt Amundsen, during his recent visit to Copen¬ 
hagen, announced that he would sail from San Fran¬ 
cisco on bis north polar Journey next June. Hi* ves¬ 
sel, the "Pram," carries a crew of fourteen men, besides 
the leader and the scientific staff. Provision* for seven 
years will be taken, though Amundsen hops* to, com¬ 
plete his undertaking in four. It to hoped theater die 
toe drift lu September, The equipment wUilnetode two 
aeroplanes, which Amundsen has bought In "die United 
States, Oite of the stsff recently took a couweto Aero¬ 
nautics in France, and Amundran will htot*df:fiifci» A 
course before starting north. The Norwegian «tetern* 
ment has contributed mfM ***** (USM %***& 
the expedition. 
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G LEXX CURTISS,perhaps die great¬ 
est light-engine expert in the world, 


They kl declared themselves lor flexibility. Jeffery gave them a 
car that would make 40 mile an hour within 20 seconds, from a stand- 
ng start, •' 



has just bought a Jeffery Six. 

Mr. Curtiss knows what has been accomplished by the use ol 
high-speed light motors. Some ol his own greater achievements in j 
aviation have taken place in 1 Europe. He has had ample opportune j 


They had declared themselves lor power. Jeffery offered a light, 



He has seen this idea replace all others in European 
automobile engine development ( 

So when Mr. Curtiss buys a Jeffety-the Erst American 
car to recognize and adopt the light, high-speed manobloc j 
motor—it is the endorsement of an expert “The ': 
Mr. Curtiss says, “incorporates the latest European prince 
throughout." 

He was one of the first to .make Inquiry abitot this re¬ 
markable car when the announcement was made. Then he 
took a demonstration and immediately sent the Thomas B. 
Jeffery Company a telegram. Th? text of this telegram is 
quoted complete on the opposite page under Mr. Curtiss' 
picture. His Jeffery Six was delivered to him on November 29,1913, 

The light, economical motor used on European cars has proved 1 
its correctness in millions ol miles of continental running, The heavy 
motors ol some American makers have demonstrated heyond doubt 
through their costly maintenance expense, their unfitness lor can of 
moderate price. But these manufacturers cling to the use of the heavy 
type of motor. 

They continue to use it because until now the American motor 
car buyer has not realized that motor power was not dependent upon 
motor bulk; and because their plants are quipped to build this type 
ol motor, 

We cheerfully acknowledge the supremacy ol the light European 
motor—and we hasten to adopt that which means better service and 
greater satislaction to the owners ol Jeffery cars, 

We are in business to produce the automobile that you want—and, 
we have accomplished that in the Jeffery Four at $1550. 

You demanded economy, speed, stamina, Tight¬ 
ness and comlort. We built the Jeffery Four to that 
order, * 

And believing in that business law which rewards 
the fit against, the unfit, we feel sure that the Jeffery 
Four will in a very short time supplant a great many 

of the heavy American models. j 

\ Already we have sold hundreds ol cars to men ! 

who could pay more, but who found they, could 
W) not buy better, f ' j* 


Hey asked economy; Jeffery motors are high effici¬ 
ency motors; burning little gas; burning it completely, 
quickly and economically. 

Jeffery lightness (2870) means a long life to tires; often 


A Jeffery horsepower has to pull hut 60 pounds of car- 
other motors have to pull from 80 to 100. 

And above all, the discriminating buyer who has owned 
other cars, and had discovered the sacrifices necessary to low price, 


“It can’t be done," said Jeffery dealers- 
“It is impossible," said the (toners whose specifications we set 
out to incorporate, 



And because he proved that we had met every demand for lightness, 
speed, power, economy and comfort, the resultis mighty gratifying to us. 

The best dealers everywhere in thelountry are organizing new 
companies and dropping other lines to sell this car, and die motor car 
Iniying public who have been paying much more for big, heavy, un¬ 
economical cars, and much less for cheap; uncomfortable cars, are 
driving Jeffery cars this season. 

I The Jeffery Six is a duplicate of the wonderful Jelaty Four, ex¬ 
cept for size. The cylinders are cast in pairs, This car, which sells at 
|2,2J9, is in a great many ways as remarkable among Sixes as its smaller 
[brother is among the Fours. We built it for those who will drive 
'nothing but a Jeffrey car, hut who prefer a Six. It is light-actual scale 
weight,' 3,570 pounds, with full equipment. We made it luxurious and 
beautiful without making it extravagant, We bow that a better Six 
cannot be built, 

Theciotor-3^ x 5 J4—develop® 48 horsepower. The bear¬ 
ings ire imported annular hall throughout, The ignition is Bosch 
Duplexed tht starting and lighting system is the U-S-Lof course. 
Wheel bate, 128 inches and wheels MJf-on enclosed cars37xJ 
-full floating rear axle.' Rayfleld carburetor, Warner autometer, 
ammeter, engine driven power tire pump, Rothschild body with 
extra wide doors and low, deep seats. This car is made with 
' five-passenger touring or two-passenger roadster body at 
: pO; six-passenger at ^2300; Sedan, Wpaasenger, $50, 


I have been running the 
new Jeffery Six, and I am 
glad to report to you that 
the car is as good as it looks 
and a mechanical master¬ 
piece. The machine is up- 
to-date in every respect and 
incorporates the latest Euro¬ 
pean practice throughout. 
It has plenty of power and 
speed and is easy riding and 


to thank you for your 
prompt delivery and cour¬ 
teous treatment." 









Making th* Automobile Comfortable la 
Winter 

By George Petmen 

I N at least one respect tbe motor world of to-day Is 
vastly different from the motor world of yesterday. 
Whereas not more than a year or so ago the motorist 
who braved every summer storm, packed bis cor away 
—almost literally In moth balls—during the winter 
months when Jack Frost held sway, now drives the 
year around. It is a tendency that. Is becomlug more 
and more marked each year. In a great many cases 
those who purchase cars when the new models come 
through In the fall or in the late summer, purchase two 
bodies to tit the one chassis—an open touring body for 
use during the remainder of the sum¬ 
mer and a closed body, or either the 
limousine or landaulet or coupC type 
for use In the winter months. But even 
where two bodies are not purchased the 
all-year motorist Is becoming ever more 
prominent, and there are abundant 
reasons why this should be so. 

In the first place, tbe open car of a 
few years ago was an open one In 
very truth—It afforded little protec¬ 
tion to those who occupied the tonneau 
seats and eveu less to the driver and 
his "left hand man." The day of the 
partly closed forward compartment had 
not yet dawned. To tour in winter 
then meant swathing one's self In layer 
upon layer of heavy robes until the 
tout ensemble presented more the ap¬ 
pearance of a mummy than of 
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driver's hands be on the steering wheel during the 
whole of the time the vehicle Is In motion, some other 
means of keeping his hands warm must be adopted. 
For this purpose there has been placed on the market 
an exhaust, gas heated steering wheel, though It has 
not come Into very great use owing to Its complication, 
slight as It is In fact. Much preferred are the elec¬ 
trically heated steering wheels that are available. 
These devices operate on exactly the same principle as 
the ordinary electric heater except that being consider¬ 
ably smaller, they consume very much less current. In 
one type, the wheel complete Is supplied by the maker 
and may be placed at the top of the steering post 
Instead of the regular wheel. In another type, two 
grips containing the heating units lace to the exist- 







An electrically heated glove and heating 
units laced to wheel. 


Electrically heated steering wheel wound 
with heating coils. 


else. And even when It was imsslhle to prevent chills 
chasing themselves up and down one’s back, real com¬ 
fort still perched alluringly on the horizon. 

With the advent of the closed front touring body, 
conditions were very much improved. Chill blasts from 
the sides were effectually stopiied, and at least one 
layer of robes was rendered unnecessary Later, manu¬ 
facturers saw light lu the deep scuttle dash that so 
long bad been in vogue In England and on the Conti¬ 
nent, and it slowly commenced to appear on American 
cars. Now, there scarcely is a car marketed that has 
not a scuttle dash, and certainly there are none that 
are minus front doors 

Strangely enough, however, little attention has been 
paid to the necessity for Increasing the comfort of 
those who ride In (he tonneau seats. Although the 
driver and the person who sits beside him may now ride 
lu comparative comfort when the wintry winds do blow, 
those who ride lu the tonneau still are constrained to 
disguise themselves with robes and furs. Aud this Is 
all the more remarkable by reason of the fact that of 
the two seats, the tonneau seat Is by far the colder. 
No doubt this is due In part to the fact that little or 
no heat from the engine penetrates to the back of the 
car. Another factor which undoubtedly contributes 
to the chill atmosphere that per¬ 
vades the tonneau of most cars 
is that tbe windshield aud the 
scuttle and the lines of the body 
Lend to produce eddy currents 
which are swept over the front 
seats and down Into the space be¬ 
tween the back of tbe driver’s 
seat and the back of the car. 

As far as 1 b known, no manu¬ 
facturer thus far has made any 
provision for warming the ton¬ 
neau of his car during cold 
weather, though manifestly there 
is a crying need for some device 
that will contribute to the com¬ 
fort of passengers In the rear 
seats. A simple exhaust gas 
heater or a radiator receiving Its 
warmth from the water In the 
engine Jackets would serve the 
purpose excellently, and either 
method has the advantage that 
It Is neither expensive to Install 
nor to maintain. To warm the 
driver’s compartment Is considerably simpler Hum to 
warm the tonneuu, of course, and this probably ac¬ 
counts for the greater attention that Iihm been paid to 
the comfort of the driver. The simplest method of 
providing warmth Is to insert a small grating in the 
floorboard and to provide it with a means whereby the 
openings can be varied to suit the temperature require¬ 
ments of tbe driver. Heat generated by the engine then 
would be forced through the grating by the draft 
created by the cooling fan, Bnd as exhaust products 
cannot escape beneath the engine hood no objection can 
bo found to this method. 

I»evlccs of the kind tend to maintain only the lower 
extremities of the body at their normal teuijierature, 
of course, uud Ms It tafabsolutely essential that the 


ing wheel and therefore can bo removed when not 
needed. Another device that only recently has come 
Into fairly general use—as a matter of fact, all these 
devices are new—is the electrically heated glove a pic¬ 
ture of which Is reproduced herewith. The gloves con¬ 
tain the heating units colled around inside the fingers 
and terminating In contacts so arranged that a natural 
grip on the steering wheel brings them against other 
contacts (on the wheel) connected with the source of 
energy- which usuully Is the lighting storage battery. 
Thus, shifting the hands slightly disturbs the connec¬ 
tion and permits the gloves to cool slightly In case their 
temperature becomes too high for comfort. 

Electrically lieuted shoes—or overshoes—have yet to 
pat In ail appearance, though the necessity Is not as 
great for the reason, already made plain, that suthelent 
heat to keep the driver's feet warm cun be obtained 
from the engine. But to those who ride In the tonueau 
they w-ould prove a boon Indeed. 

Lessening the Fuel Cost of Motors 

By the Paris Correspondent of the Scientific American 


S HOULD the comparatively valueless naphthalene 
come Into general use for Internal combustion mo- 



Fig. 1.—Section of a double carbureter for use of gasoline or 
naphthalene. 


lors. It will almost work a revolution In the cost of 
fuel lu this most extensive field, so that the following 
account of recent tests made with the combustible in 
France should proto of imprest. It Is given by M. 
Ventou-DuclHux, a prominent member of the Automo¬ 
bile Club technical commission, aud an authority on 
all such subjects. The tests were made upon a Renault 
motor cur of the taxi-Huto type, the motor having been 
transformed for the present Use, It being a 12 horse¬ 
power 2 cylinder, 102 millimeters bore and 120 stroke. 
The special devices for naphthalene fuel were the result 
of two years study by Engineer <1. Mohr, and they 
are shown In the Illustrations. 

The naphthalene Is melted In a vessel heated by the 
exhaust gases of the motor (Fig. 2), and to this end 


the exhaust pipe 1* mate op to a 
vessel A, Inside Is a filter C 
the solid naphthalene Is placed, thus retainlogeoHd 
tides. When melted it rum down by the minll tube If, 
which Men dose to the hot exhaust pipe B so as to attow 
the naphthalene to Mach the carbureter to the todtad 
state; The carbureter U also kept hot by the exhaust 
gases by way of D* and the circulation of hot gases Is 
regulated by the vanes O and H. 

In Fig. 1 D seen the special carbureter, It betas made 
double for the use of gasoline or naphthalene. On the 
Jett la the usual float-feed gasoline carbureter. The 
second one has also a float. The two aptay aonMs .1 
and F work within a common chamber K, this Chamber 
being placed between the jacket L haring hot gas circu¬ 
lation and a second chamber 8 above, 
for extra air Inlet. The usphthalene 
spray nozzle Is seen at I, and air la 
drawn In for the mixture at K, Extra 
air Is admitted in 8 by working the 
screw JB. 

The combustible used in this case Is 
crude naphthalene whose price in the 
region of Furls Is $1.30 per 100 kilo¬ 
grammes (220.5 pounds). The follow¬ 
ing tests with the automobile were 
made under the direction of the Arts 
and Crafts Institution of Paris (Con¬ 
servatoire des Arts et Metiers) and 
took place on the road between St Ger¬ 
main and Vernon, on a distance of 02.7 
kilometers (32.74 miles) eacb way, or 
a total of 105.4 kilometers (85.5 miles). 
The motor had been started up by gaso¬ 
line a few minutes beforehand, so that 
the run could be made on the other fuel alone. Tbe 
following results were obtained: Duration of test, 
3 hours 10 minutes 80 seconds; stops (motor stopped), 
15 minutes SO seconds; net time of test, 3 hours 4 min¬ 
utes; distance covered, 60.5 miles; state of road, good 
macadam route with average grades. Mean Bimed, 34,4 
kilometers per hour (21.4 miles); highest speed taken 
(upon 1 kilometer: 0.82 mile), 42.3 kilometers per hour 
(28.3 miles); consumption of naphthalene, 14.008 kilo¬ 
grammes (32.05 pounds). 

From the above figures, tbe ronmuuptlon of fuel is 
14.228 kilogrammes (31.38 pounds) for 100 kilometers 
(621 miles).- As regards working of the motor, the 
following favorable observations were made. At the 
lieglniiing of the test the motor was started up with¬ 
out dlfllc-ulty with naphthalene us fuel, after tbe use 
of gasoline lu the cylinders. During the trial the motor 
ran regularly as usual aud no failures or shocks were 
noted. After eacb stop, the motor could be started 
up easily without uring gasoline. At tbe exhaust there 
1 b little or no smoke, except In the up-grades. On the 
next day It was found that the motor was clean Inside 
and in good working shai*\ without deposits. It is spe¬ 
cially Holloed that there went no deposits of naphtha¬ 
lene lu the crank-box. A second test was made to show 
the time needed to start up the 
motor. With the motor cold, it 
was storied ou gasoline, and 
after 13 minutes 37 seconds It 
could be run on the other fuel. 
At this time It was seen that the 
solid material In tbe chamber 
was not all melted. The motor 
was stopped during ten minutes 
and was then able to start upon 
naphthalene without dlfflculty. 
With a 18-mlnute stop It was re¬ 
quired to UHe gasoline in order 
to start again. 

The figures given show that 
the cost of fuel ou a basts of 100 
kilometers is: 14.228 X 0.08 « 
0.85 franc (16.5 cents), or for 
100 miles, $0.28. By adding the 
small amount of gasoline used, 
thin can amount to .1.00 franc, or 
even jess ($0.32 per 100 miles), 
while the same motor would have 
consumed 10 liters (2.84 gallons) 
of gasoline, representing a cost 
for 100 kilometers of 5 francs (or for 100 miles, ftflO). 
The difference between these figures will show the great 
economy realized. It is Interesting to note that the 
ensemble of motor, carbureter and hirin g device daw 
not reach more than 22 pounds per horse-power. The 
present tests allow of predicting other applications of 
the new fuel, such as for power wagons especially* and 
It may prove to lie of great use in this field to, eases 
where the power wngon Is to transport material having 
a low value. For use la stationary engines It win also 
he available, and the cost for power will now be Only 
0.4 cent per horse-power hour. -Fire risk witl nqw be 
much less, for the gasoline tank is a very etotof one 
and besides can be removed when not to use to r footer 
starting. ■ /", ^iD' 1 


Fig. 2.—Apparatus for lique¬ 
fying naphthalene. 










jrftr Paper Making 

M *ap« 1* a thing of 
.... VvafciRtfctatrtiulo ratw, and to tmt it u one 
* bfbuatoeM. For all that it l* 

oBe rtt 'tiie sawrt Important and necessary articles of 
jMftrftl&daMtjt. ®»ttg»w o t the Bureau of the Can- 
eu» places it mifoe Hat of manufactured 

MooWtng to valua In the year 1009, 
the f*hw <rf the paper and paper pulp manufactured 
la the United States was This being the 

rest IflM, the value is considerably greater. 

Bach year finds new odes to which this valuable mate¬ 
rial map be put, and hence each year the price of paper 
and of pulp Usee. At present the chief source of pulp 
for the common grades or paper Is the wood of certain 
Pine, spruce and fir trees. The supply Is limited, and 
(be rate of consumption Is increasing so rapidly that 
the entire supply is threatened with exhaustion In a 
few decades. Such is the ever-increasing demand for 
wood pulp that scientific men and Inventors have been 
sparred on to search for substitutes for wood pulp. 
There can be no doubt that grant pecuniary reward will 
be earned by the man wbo devises new processes and 
machinery which will make the paper manufacturer 
Independent of the wood pulp supply. 

A material suitable for the paper manufacturer's pur¬ 
pose must first of all yield a fiber that will “felt." in 
other words a fiber that will interlock and cohere In 
a homogeneous sheet Many vegetable substances will 
meet this requlremont, but a second and more practical 
consideration miters which is not so easily met. The 
substance must be snch that the material from which 
the fiber is to be extracted may be readily broken up, 
so as to liberate the fibers. Moreover, the material 
must be available In sufficient quantity to make manu¬ 
facture commercially successful, Lastly, the resultant 
product must be so cheap as to compete successfully 
with the paper made* from wood pulp. 

Numerous attempts have been made to employ the 
various vegetable by-products, Buch as sugar cane stalks, 
sugar beet pulp, etc. Until these products can be made 
Into paper at a price of less than 3 cents a pound, there 
is no Immediate hope of commerclnl success. 

Before wood pulp was Introduced about forty years 
ago, straw was largely used to furnish the fiber. But 
as It was possible to manufacture wood pulp paper at. 
considerably lees coal, this source of material was large¬ 
ly abandoned. Ilowover, it is quite possible that, as 
soon as the |trice of wood pulp liecomes so greg* as to 
make the manufacture of straw pulp profitable, the 
Industry will be revived. 

Prof. Reluke of Brunswick, Germany, has recently 
patented a process for obtaining cellulose from the 
refuse of tanking factories, especially is*a and Iman 
straw, and the straw and trimmings of asparagus. The 
trimmings, which constitute alwut 30 per cent of the 
weight of asiwragUM os It comes to the factory, decay 
very rapidly and have hitherto been used almost solely 
Us a fertiliser, although they have been dried and em¬ 
ployed as packing material to a small extent. A sort 
of wrapping paper made from them as an experiment, 
proved to be unsalable. Flavorlug extracts are made 
from these trimmings, but Prof. Heluke's experiments 
have proved that the refuse of this Industry can also 
be converted into cellulose. Still larger quantities of 
cellulose can be produced by heating asparagus straw 
or after-growth with sulphurous acid or soda lye in 
autoclaves, under four to six atmospheres pressure for 
from one hour to three hours. The cellulose Is obtained 
In fiber of various lengths, and can he converted by 
grinding, washing, treating with permanganate, sul¬ 
phurous add, aud the like, Into material suitable foy 
the production of paper, felt and other cellulose products. 

A lucrative cellulose Industry might be established by 
co-operation between growers and canners of asparagus. 
According to Prof. Retake the factory trimmings yield 
1.3 per cent of cellulose, amounting to about 15 pounds 
of cellulose per acre, While the asparagus straw < vines) 
yields 0 per cent, or about 174 pounds of cellulose per 
acre, 

The production of cellulose from pea and bean straw 
la of great economic Importance, because these materials 
have hitherto been almost worthless. Pea straw is 
used in small quantities as fodder, but It is usually 
plowed finder. Beau straw to burned, and the ash has 
little value us fertiliser. Prof. Retake has obtained 
cellulose ot good quality by macerating both of these 
materials with lye under pressure. The process Is simi¬ 
lar to that employed from asparagus, hut the product 
to superior both in quality and in quantity and to suit¬ 
able for the manufacture of idtro-cellulose, viscose, etc., 
as well M for paper making Pea straw yields 24 per 
cent, bean straw fifi per cent of cellulose, but this diffier- 
le w** than compensated by the difference in the 
cwp of fitrsw pa* acre, so that one acre of peas yields 
til pound*, and an acre of beans 116 pounds of cellu¬ 
lose. ^ , 4 _ ^ ^ 

It has bem proposed to use various weeds, grasses, 
cotBsWnu, mtgar ceiKs. Stalks, aud atony other vegetable 
wattefl, fiber, in oompartoon with pulp 
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wood, these materials are still commercially negligible. 
About forty-five to fifty per cent of the material of the 
wood can be made into a fiber paper. Ordinary straw 
yields about forty-five per cent, while cornstalks, 
grasses, etc* do not generally yield more than 25 per 
cent 

A recent report by Dr. Frederick Finch Strong on 
the manufacture of paper from a species of marsh grass, 
gives promise of a material that may become of com¬ 
mercial Importance as the price of paper and wood pulp 
Increases. The source of tlie fiber Is a kind of marsh 
grass known as "big saw grass." This grows In im¬ 
mense quantities In the everglades of Florida. The 
largest patch extends over an area of about six hun¬ 
dred square miles. The stalks grow about four feet 
high, and the blades or leaves grow alwut an Inch wide 
and up to about six feet in length. The leaf has a very 
sharp saw edge that cuts the flesh like a razor. It 
to possible to harvest two or throe crops of this grass 
each year, and It would be very easy to obtain enough 
of the material to make commercial working successful. 
The method of preparing this grass for pulping differs 
from that used In making wood or straw pulp The 
material to taken preen and instead of being ehemlcnlly 
digested, or ground, It to run through a mechanical 
digester that strips off the green outer covering and 
exposes the fillers, Soda or sulphite solution will not 
attack the green fleshy cover, but as soon as It to re¬ 
moved, the fiber bundles readily disintegrate lute fibers 
under the action of a weak caustic solution and low 
pressure steam. The fiber that results cun be made into 
a great variety of good papers. 

At the February meeting of the London Society of 
Arts, Beadle and Stevens described lloutledge’s experi¬ 
ments in the utilisation of bamboo filler for paper 
making. Raltb demonstrated in if Kin that unbleached 
bamboo pulp could be produced at a cost of about $30 
a ton, one third of which sum to required for chemicals, 
as bamboo canes need a preliminary cleaning In order 
to enable the product to be bleached well. Beadle and 
Stevens also mentioned as exceedingly well adapted 1o 
psper making, the libers of Heitpvhium ooronotium, the 
"sweet snow" or “wreath flower,” a pluut which grows 
In India, Central aud South Ameiicu, and Wert Africa 
Another (flier-producing plant 1s a Crpytontepia, which 
to cultivated In the Hahnnm Islunds and attains a height 
of 13 foot or more in one year. Excellent paper pulp 
closely resembling that obtained from rags is yielded 
by Vonxolria hypohneu, a plant which grows In Her¬ 
man Southeast Africa, hut to uot cultivated, ulthough 
It certainly could lie grown with prolti. 

The success of lleinke'a exiieriiiionls with nsjiarngus, 
pea and beau straw suggests the uihisablltty of apply¬ 
ing tlie same process to other uiaterlul which to now of 
little or no value—for example, the fallen leaves of 
deciduous trees The chlorophyl, carbohydrates aud 
most of the uilueral Ingredients of the leaves arc drawn 
hack Into the trunk before the leuves fall. The fallen 
leaves contain little else than celluloses which lias only 
slight value as a fertilizer. The toughness of the fillers 
to proved by tlie fact that the skeletons of the leaves do 
no decay until late In winter. 

Recently a scheme was proposed In the handling of 
sugar cam* that would allow of the extraction of the 
sugar, and the utilization of the fibers of the stalks. 
It was prujKmed to shred the cane on the plantations 
Into a kind of eoarse sllugc, This shredded material 
was thou to lie dried at the plantations, and shipped lo 
the sugar mills, where the paper mill Is also located. 
Here the sugar to to be extracted, and the stalk's mate¬ 
rial made Into paper. But It Is found that by the time 
the planter buys the coal to dry tlie cane, and pays 
the cost of trans|iortutliiu, he has paid out more than 
the fiber to worth. This process loses sight of the fact 
that cane stalks are used as fuel In sugar mills, thus 
saving the cost of any other fuel that would lmvo to lie 
employed In extracting the sugar. 

A number of Investors have found wuya of using the 
wood of the southern pine In making potwr fibers. The 
wood of these trees to very resinous, and as a conse¬ 
quence the fibers are very hard to digest by the use of 
aiiy of tho well-known methods. By miltuble treatment 
It to possible to break up this resinous binder, extract 
the pulp and save the resin. It to claimed by some In¬ 
ventors that the resins alone will pay for the cost of 
tho extraction of the fibers, but for all that It Wfms 
that these processes cannot compete with the northern 
wood pulp processes. 

A plant lias been established in Louisiana to use saw¬ 
mill shavings. A heavy wrapping pnper to manufac¬ 
tured, and the plant saves tho by-product of turpentine 
and resin.’ 

One luveutor, €. L. Welberg (patont No. 1,025,435) 
has devised a process for utilizing the fibers from 
banana stems, tobacco, hemp, okra aud seagrass, aud 
several taveirtora have suggested processes for extract¬ 
ing fibers from peat. But the laws of economics are as 
Inflexible as laws of nature, and until the price of the 
northern wood pulp rises to a higher figure than at 
present, these processes must wait for commercial de- 
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velopment, serving meanwhile little more than reserve 

processes. 

Wireless Telegraphy in the New York Fire 
Department 

A LMOST simultaneously with the successful appli¬ 
cation of wireless telegraphy to moving trains for 
signalling and other purposes of communication, comes 
the announcement of its use In the fire alarm telegraph 
bureau of a greut city with extensive water front and 
large shipping Interests. 

A successful test recently has been made of an In¬ 
stallation at Fire Headquarters, New York city, where¬ 
by an oiierator at (he central station of the telegraph 
bureau to uble to malum In communication with a fleet 
of firebouts as they proceed about the waters of the 
harbor In answering an alarm, or when they are In 
actual service, ns, for example, at n ship <m fire at 
uuchor. This new equipment involves u simple Installa¬ 
tion of wireless apparatus at Fire Headquarters in 
East Nlxty-seventh Street, with an operator always on 
duty and a similar equipment on the firehoats which, 
so long as they remain at their station, are In touch 
with the telegraph bureau by the fire alarm telegraph 
uud by telephone As yet, (he equipment has been pro¬ 
vided only for the large Itreboat “James liuane," but 
it lifts worked so successfully and proved its utility 
that It doubtless will he extended to others of the fleet 
of ten flrehiwits which the city of New York maintains 
to protect Its shipping mid tho water front. 

The apparatus installed 1ms an effective working 
range of about 25 miles, and is capable of being tuned 
to any wave leugth. Just as soon as the flrebont pulls 
out into the strpam lo answer hu alarm, the iqierator 
on board goes to his Instruments and establishes com- 
munlCfttlon with headquarters. The firehoats, on ac¬ 
count of their greut pumping uud hose capacity, respond 
lo a large number of alarms from boxes on, or iieui 
the water front, and in so doing make trips of consider 
able length Many of these alarms Hre Inconsequential, 
or even false, und the first land engine company to ar¬ 
rive often deals with the fire satisfactorily. As soon 
ns the fire Is pul out, or the false alarm Investigated, 
the officer in charge telegraphs (he fact to fire headquar¬ 
ters and this mn> lit* wllhlu a u*rj few minutes of send¬ 
ing tlie original alarm. Willi the new system, If there 
to no m>ed for the services of a flrcbonl, the wireless 
operator at the central telegraph station transmits an 
order to the bout on tls way and It returns to Its station, 
thus olnlilting the useless Journej with the consump¬ 
tion of coal, which is no small item, and also what to 
more Important, the leaving of territory unprotected. 
This to Indeed serious, ns one or moie firehoats may 
proceed a considerable distance in answering an alarm 
of no lmiKirtance. while In their absence there may be 
an outbreak of fire where their services are needed. 
One or two occasions of this kind have occurred In New 
York within the last yenr so that the danger to more 
real than fancied 

At a recent demonstration at which a representative 
of the SoiKimm 1 Amkbu an was present, an alarm of 
fire from a box st Ninety-sixth Street nud West End 
Avenue was turned In That lielng a station at which 
the Itretomt wus due, the "James Duane" Immediately 
got under way uud proceeded out in the stream and up 
the Hudson Itiver. Ten minutes later the wireless oper¬ 
ator at headquarters, ns If It laid been a false alarm, 
sent out a message ordering the captain of the “James 
Duane" to return to quarters and a confirmation of the 
receipt of tbto order was immediately received A few 
minutes later the commanding officer of the flrollout re¬ 
ported to headqunrters over the ordinary telephone ihnt 
his company laid returned and that the messages had 
lieen received promptly und correctly. 

In uddltion to the usefulness of wireless on the fire- 
bouts already suggested, the possibility of receiving 
wireless messages from sliliw at sea at fire headquarters 
and wending out assistance to vessels approaching the 
l>ort with fires below their hatches, to also to be con¬ 
sidered, as well as the summoning of assistance from 
ships at uuchor where fire breaks out suddenly. As 
now even cargo steamers are generally provided with 
wireless equipment, It would lie lsissllde to summon 
assistance within a very few moments after a fire 1s 
discovered that tho crew cannot cope with. Whether 
tho usefulness of wireless on the firehoats protecting 
our large Imrliors may lead to their availability for 
deep sen service to, of course, problematical, but It will 
tie seen that this new adjunct is not without possibili¬ 
ties In this direction. 

Tobacco Growing In England^—The experiment of 
Introducing the cultivation of tolwcco In England to 
lielng carried out by an organization known as the 
Tobacco Growers' Society under the supervision of an 
expert, from Uothamsted. The principal plantation to 
In Hanqishlre, where* a large curing barn bus been 
built. Ireland lias now about 100 acres under tobacco, 
and small experiments of the same sort are under way 
in Beotiand and Wales. 
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A Quick Reference Table for Commercial Motor Vep^ 

A List of American Motor Trucks and Delivery Wagons Arranged According to Carrying 

Compiled by C. Edward Palmer •, ^ * r 

A RMUNW8B man buys a motor truck which, in his opinion, it best *uitod to handle hit particular class of posit. "Btmcxt'jhe it usuaOy concerned moreteiOt tuaeape. 
A than with price. In the commercial vehicle table printed on this pope, truck manufacturers are, there/ora, listed atphoDsUoatly with their products md mtr pf uts Hpt ; 
air airancid according to tonnage. i ' 

Htnr f the majority of gasoline trucks have four-cylinder motors, it has not been considered necessary to provUaa separate column to *chich the ntmhoi; Of Ptmim, 
is nun turned. Only the tonnage, horse-potter and price arc given. The most representative models of each manufacturer. ate listed and the prices, with voryjotceuedt- ,/ 
lions, include the chassis only. Bodies in u great variety of forms are furnished by the manufacturers at prices raephtp from tlM upward. 

The majority of truck manufactures are witting to sell to small merchants on easy payments and to supervise the installation of motor service, 

GASOLINE COMMERCIAL VEHICLES 
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Electric Commercial Vehicles 
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Scarcity of Tree Box Wood 

I N the literature of tie commnrelal woodeof the 
worW the word ‘'box’' appears frequently, applied 
oftentimes to wood*) tint am widely distinct from each 
other. The word Is usually employed with a prefix, 
even when the true box wood to meant, as Persian 
box, Russian box, Himalayan box, etc. In this article 
will be considered the wood of the box tree proper, 
the Bum aompervirm* of the botanists, which has 
been eo generally imported into the United States and 
England as wood for the engraver’s use. The German 
name of this tree la bnxbanm; In French It 1* called 
bills; the Italian name is bosao, from which doubtless, 
its Latin name, Is derived; and in Persia It Is 

known aa Shanda laghune. 

Its native home is Persia and the territory surround¬ 
ing the Black and Caspian Sees, but It la In general 
cultivation la many parts of the world, and grows suc¬ 
cessfully as far north as 02 degrees latitude. While It 
grow* In the temperate and more tropical climates, 
It la only for export In southern Europe and In parts 
of southern Asia. It la at present derived mainly from 
the forests of the Caucasus, Armenia, and the Caspian 
shores. The wood of the best qualities comes from 
the Baltic Sea forests and Is shipped largely from the 
port of Pott. It la grown also In all parts of India, 
and In many districts flourishes in a wild state. It Is 
hat Uttte planted and protected for Its wood, but la 
largely grown and highly esteemed In Europe for orna¬ 
mental sad other useful purposes. To the gardener 
the box la a well-known, hardy evergreen tree or shrub, 
which seldom exceeds the height of from 12 to 10 feet 
In the United States, but In Turkey and Asia Minor tt 
!« sometimes found aa high «► » f*et The thickness 
of the trunk tt often to* of proportion to the height 
of the tree, because in full grown trees it varies from 
0 to 2 Inches in diameter gear the ground 
Box wood Is remarkably heavy (about to ponpda per 
cubic foot), rory bard, fee and straight-grained, takes 
a very high polish, and baa a light yellow color, it is 
very HaMs to fed',to : order to-prevent 

this thrvraod la Ptowd In a dark cellar for from three 
to fee yttoto At theeod otthla feM the aapwood Is 
rernMnd^ hsartwood again Placed 

1« a dat* «wi cellar or bars until -wanted For the 
betf »ea% tto Wedd shohtdb* totted for .. 

' already by 

the (totofe aM Bomant, and lheopbrawu, classed tt 
wtth that ;of eh<»y oD aotoUHt of .tie asafntaess and 

US 


I instruments. With the advance of civilisation 
box wood came Into use for wood carving, and for this 
purpose It soon formed an important article of trade. 
It was also used extensively In England very early 
In cabinet making and inlaying, turnery, and a multi¬ 
tude of other purposes. 

The use of box wood has been so very great that 
it Is becoming scarce and consequently very costly. It 
is now so valuable that the trees are dug up by their 
roots aud the latter are used for various articles of 
turnery. The root wood is very beautifully marbled 
or veined aud the articles manufactured from it vary 
in value accordingly. The tree grows exceedingly 
alow, and the rate of consumption is far greater than 
the growth. No wood ha» yet been found to take the 
place of box for engraving, and for this the demand Is 
great and the supply is limited The waut of the 
present day is a suitable substitute. 

Mechanical Management 

S O much has been said of late abont scientific man¬ 
agement In manufacturing establishments that it 
may be desirable to look ahead a little and endeavor 
to eee Just what departments of productive activity 
are really In Hue to be managed according to the meth¬ 
ods thus advocated. In general, tt seems as if the 
lines of work capable of such organisation and conduct 
are those from which, in the course of a comparatively 
short time, the skilled mechanic may be almost wholly 
eliminated. 

Repetitive processes, operations which may lie de¬ 
scribed In instruction cards or planned out wholly 
to advance by some one other than the Indi¬ 
vidual by whom they are to be executed, are the very 
sues from which the element of individual judgment 
may be almost entirely removed, and therefore are next 
in line to be turned over to an Inanimate and almost 
entirely automatic machine. The things which the 
machine cannot do to advantage are those which are 
not performed twice alike, and Into which the Immedi¬ 
ate and varying judgment of the man who 1 b really 
doing the work must enter. Such work la becoming of 
leas and lees Importance from the commercial point of 
vl#w, and the real mechanic, according to the old-time 
Standard,, ia almost to be classed with the artist, the 
into whose work his own personality enters so 
to make it Impracticable for him to tell any- 
i how to do tt as welt 
When a piece of work demands the private Judg¬ 
ment at the operator to any material extent, tt ia 
hndly adaptable to any system of Intensified prodoc- 
ttce,stioh as Is desirable for the methods of modern 
• inattagwnsa t 

ItfoUow* that doe of the Important things to cop 


nection with the Introduction of such a plan lies in 
the systematisation of the product 11 self, to render Its 
manufacture practicable under the new conditions. If, 
however, such a study is given to the repetitive char¬ 
acter of the product, tt will be found, In nearly every 
instance, to lead to the introduction of such mechanical 
methods as to take practically all discretion out of the 
hands of the operative and convert him Into a machine 
tender, his speed being determined by that of the ma¬ 
chinery with which he Is associated, and he himself 
becoming practically a part of those machines. 

Such a condition of affairs has already been reached 
in some departments of industry, aud there is every 
reason to believe that tt will be extended. Its growth 
means a cliange in Industrial conditions which will well 
bear examining, aud it seems as if the present Interest 
in scientific management is really only an intermediate 
and passing stage in a far deeper transformation in 
manufacturing conditions. 

The kind of work which, if done by men, must be 
done in a mechanical manner, is the kind of work 
which should not be done by men at all; and It is for 
the advancement of the race to have it taken out of 
the hands of human beings and transferred to Inani¬ 
mate mechanism. This means that men must be given 
a higher and better kind of work to do, work which 
involves the use of their heads as well as their hands, 
and the men who have hitherto performed purely me¬ 
chanical work qualify for the newer and higher chuu 
of activity. The Sues Canal was dug with human 
hands and wicker baskets; the Panama Canal Is being 
excavated by the steam shovel, the hydraulic Jet, and 
the dump car, under the guidance of men of Intelli¬ 
gence and Judgment. 

Wbeu, therefore, any department of industry is 
studied with a view to the Introduction of scientific 
management, it is suggested that the study be carried 
on to the next stage of technical progress without 
lingering at the transitory phase, and that a direct 
effort be made to arrange the product and the processes 
in such a manner as to permit the employment of a 
limited number of highly intelligent directors, aud of 
such a number of machine tenders sb may be neces¬ 
sary, relegating everything which can possibly be tier- 
formed In a purely mechanical manner to a machine 
and not to a man.— Gatrter’t Mageeine. 


Preventing Meld on Books.—An effective way to pro- 
vent books from becoming musty and possibly moldy 
to moist weather is to plane a few drops of oil of lavender 
and Canadian balsam in a book corner of eaoh shelf, 
This will not injure the bindings of-leather books as 
sulphur compounds do, but helps preserve the bindings. 
The two substances are easily obtained. 
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A Price List and Table of 1914 American Gasoline Pleasui^ Caii 

A Ready Reference Table for the Prospective Automobile Purchaser : 

Compiled by C. Edward Palmer 

T HE composite price list of pleasure cam published in the SottNTmc Ahkbican Automobile Xumber of 1919 motived tuck favorable comment at the ttme t hat 'ii.'f tpt been 
Aeddejl this t/cat 1o publish a list on a much broader scale. Such lists arc of (treat benefit to those who visit motor shows with the intention Of bssympa , 
livery prospielive automobile buyer must answer the old question: “What Cars Arc WMM» My 1‘riccf’ It is chiefly for the benefit of such prospective buyers (Ml the 
compact information here presented has been prepared. ’ 

The following table is self-explanatory except for the abbreviations used. In the fourth column the first flyure indicates the number of cylinders; the second pistes 
the rated horse-power. The letters refer to the type of body used on that particular chassis. Thus , r, means roadster 1 t, moans touring car; 1, limousine; c, COUpd; 
Id, landaulet ; p, phaeton; b, bcrUne; «, sedan. , ( 

The table does not pretend to be absolutely complete. It dors not include manufacturers whose output amounts only to a very few number of cars vaohyaat; nor 
docs it include every car turned out by the manufacturers listed. Wherever further information as to other types is desired the manufacturers will furnish complete 
details, catalogues, and spedflcations on request. 
























































Pterco- Arrow 
Oldamoblte 
I’ocrlum 
l^orw-KnUfhl 

Locomobile 
Ht<'»rn„-Kill sill 
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A Price List and Table of 1914 American Gasoline Pleasure Cars 


(OonoluM tram gaga #«.) 


Name and Add ran of Manufacturer 


No. of Oyllndcrt, , 

a3 < SSy°Type 


Nordyke ft Marmor Co , Indianapolis. lnd 
Norwalk M. 0 Oo , Martlnaburg, W Va 
Onto California Oar Oo . Oakland. Cal 

! 8 ft M. Motor Oo., lietrolbMicti . 

. RayfMd Motor Oo.. Chrlunan, 111 . . . 

. Palmer ft ginger Mfg Oo . Long Island City 
Chalmers Motor Co., Detroit. Mich. . 

Don-la M. O Co . Bt. Louts, Mo. . 

K. B. Stearns Co,, Cleveland. 0 

Packard M. C Oo , Detroit, Mich , . 

Keeton Motor Co.. Detroit. Mich .. 

Premier Motor Mte Co.. Indianapolis, lnd 

Cute M O Co., Indianapolis, lnd 

Austin Automobile Co., Grand Rapids. Mich. 

. Plat Automobile Co , Poughkeupslo. N Y 
Kissel M. 0 Co , Hartford. Wis 
B a V Co , Heading. Pa 
Pierce-Arrow M C. Oo , Buffalo, N. Y . . 

Olds Motor Works. Lansing, Mich . 

Peerless M. C Oo . Cleveland. O 
Lyons Atlas Oo . Indianapolis, lnd . 
win ton M O Co . Cleveland. O . 
locomobile Oo of America. Bridgeport, Conn. 

F U Stearns Co . Cleveland. O. 

Flat Automobile Co , Poughkeepsie, N Y 
Knox Automobile Co.. Springfield. Mass 
Hteven s-Dury oa Oo.. C hicopee Falls, Mass _ _ 


Win ton . .... 
Cunning ham. ■ 

KtaselKar . 
Stearns-Kulght. 
Pierce-Arrow. . 

sSss£ barr< * 


A Address of Manufacturer. V 
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* price forohMtl* only; boUUtto rotter- 


American Electric Pleasure Cars of 1914 : Their Makers an& Ibices 

A Table Designed to Answer the Question: “ What Electric Pleasure Car is Within My Price?” 


*1.660 Hupp-Ynald 
1.760 Hupp-Yean 
1.990 Standard 
3.000 Frltchle 

9.160 Columbus 

2.160 Hupit-Yuati 
2.200 Dayton 
2,260 Cofuiuhus 

3.300 Anderson 

2.300 Baker 
2.360 Columbus 

2.600 Tiffany 
J2.SO0 Argo 

2.600 Bslley 

* «. 


-2,000 Rauch A I, 
2,080 Century 
2,700 Dayton 
2,800 Argo 
2,BOO Baker 


It-C-H OoriKiratlon. Detroit, Mich 
R-C-H Corporation. Detroit. Mich 
Htandard Electric Car Co . Jackson. Mh-ll 
Prltchle Aulo and Battery Co , Denver. Ool 
('olumbus Buggy Co . Columbus. O. 

It-C-H OoriKiratlon. Detroit, Mich 
Dayton Electric Car Co . Dayton, O 
Columlms Buggy Oo Columbus, O 
Anderson Electric Oar Oo , Detroit, Mich 
ltakur Motor Vehicle Co , Cleveland, 0 
Columbus Buggy Co , Columbus, O 
Tiffany Electric Car Co . Pontiac, Mich 
Argo Electric Vehicle Co . Haglnaw, Mich 
S K Bailey A Co . Boston, Maas. 

Krltchle Auto and Battery Co . Denver. Col 
Woods Motor Vehicle Co , Chicago. Ill 
Anderson Electric Car Co . Detroit. Midi 
Borland-Graonls Co . Chicago, 111 
Detroit Electric Vehicle Co , Detroit. Mich 
Buffalo Electric Vehicle Co . Buffalo. N Y 
ltauch A 1-aog Carriage Co , Cleveland, O 
Century Electric Car Oo , Detroit, Mich 
Dayton Electric Cor Co , Dayton. O 
Argo Electric Vehicle Co , Saginaw. Mich 
Baker Motor Vehicle Co , Cleveland, <) 

Rauch A Lang Carriage Co , Ckiveland. O 
The Wavorley Co Indianapolis, lnd 
Detroit Electric Vehicle Go . Detroit. Mich 
Uroc Electric Vehicle Co , Cleveland, O 
Ohio Electric Car Co , Toledo. O_ 


«: Ksasi. 

2. Victoria 

2. Roadster 
4. Coup* 

6, Coup6. 

4, Roadster 
2, Roadster 

5 ; KBS. 

isr 

4. Brougham 

t&r 

4. Rdstr A Bg 

4, Brougham 


,200 Ohio 
.200 Grinned , 
,200 Woods 
,200 Ohio. 

,260 Century .. 
.300 Bailey 
.300 Chicago 


| Name aad Address of Manufacturer. 

IBwland^rjuib Co^CUnago. Ill 
‘ ' Tar'bo. 

part 

MotorOar CoTcElcairo" I) 




.. Broc Else trio Vehicle Oo.. 0) . 

.. Woods Motor Vehicle Co., Cldoago. HI 

Ohio Electric Oar Oo.. Toledo, O; . 

. Century Electric Car Oo., Detroit. Mich ... 

,. :::::: 

SSK»«B£bnkV6'.:::::: 

. .Fritchle Auto, and Battery Op., Denver. Ool.. 




Retrospect of the Year 1913 

(Concluded from p«i/e 7 > 

nl ruction* laid upon thin specimen l>y conflicting au¬ 
thorities. At present nil evidence seeiuh lo he in favor 
of the view that a race of man somewhat similar to 
modern civilized man has existed for a wry long period 
of time, and was coeval with the very low Heidelberg 
and similar types. Reports of the exiierluientnl solar 
power plant in Egypt are very encouraging, and we 
shall look with Interest for further developments In this 
direction. Molecular physics continues to he one of 
the most actively developing fields of research. We 
have come to look upou atomic weight as not necessar¬ 
ily defining one single element—several elements may 
have the same, or very nearly the same atomic weights, 
according to the point of view developed by I’rof. Roddy. 
l)r Ilevesj, upt-uklng at the British Association on 
"Radioactive Elements as Indicators In Physics and 
I’heinlstry,'' pointed out the extreme delicacy of radio¬ 
active methods of observation: "Ily means of an a ray 
electroscope It Is possible to measure exactly as small a 
duantlty us 1(1 " grammes of radioactive substance hav¬ 
ing a half-period of one hour." By the aid of such 
methods It) • milligrammes of lend is quantitatively 
determinable. Sir Oliver Lodge’s address uttracted con¬ 
siderable popular attention, mainly on account of hlg 
reference to spiritualistic phenomena. It can hardly 
la* said to hove brought to light any strikingly new 
facts or viewpoints. Wireless telegraphy in the service 
of meteorology u(id allied sciences has won a .Humph 
In the establishment of radio-telegraphic ooui-rction be¬ 
tween the Eiffel Tower, Paris, and the radio tower at 
Arlington, Va., nenr Washington, I>. C In the field 
of eugenics the camp has recently suffered a somewhat 
sharp scission. The general of the American forces, 
Prof. Davenport, has advocated the doctrine "let the 
weak wed (he strong,” as opposed to (he ’•/•arsonldn 
doctrine “let the strong wed the strong.” Davenport 
contends that the doctrine of the English school is 
theoretically correct, but practically incapable of ap¬ 
plication, ae it would restrict marriages to a inilnt 
suicidal to the race. With all these discussions as to 
what eugenic practice ought to be, one 1 h led to wonder 
what actual pdctkw la. Hbj the preaching ot the 


eiigenlst had any measurable effect? Perhaps this 
cun be Claimed for it, that it has influenced legisla¬ 
tion in favor of restricting the offspring of defectives. 
The Pasteur Institute has Just celebrated tta twenty- 
fifth anniversary—and what institution can show a 
record of greater success and usefulness for the same 
period than this great llte-saving station? Two records 
made during the year seem to deserve special mention. 
Tlie highest altitude reached by a sounding balloon 
has been raised from 20.15 to 28.4 mileB. Mount Mc¬ 
Kinley has been scaled by Archdeacon Hudson Stuck 
and his party, 

Obituary. 

In noting briefly—as needs we must—the death roll 
of the past year, we mention first the death of John 
Fritz, a pioneer ironmaster, and one of the most dis¬ 
tinguished manufacturers in thHt iron and steel in¬ 
dustry in which this country leads the world Fritz 
was the typical successful American inventor Born 
of German and Scotch parents in 1822, he picked up 
his practical education while working on a farm. In 
1844, as an apprentice to a mill for rolling bar iron, 
he came into touch with the great industry in which 
he was to become a leading figure, When the Besse¬ 
mer process was introduced into this country Fritz, 
with Holley and Jones, applied his genius to the im¬ 
provement of the process. By taking up the manufac¬ 
ture of armor plate, he assisted in the re-creation of 
our navy. The universities owe much to his influence 
and assistance, aad he was honored by the engineer- 
ing societies, both of this country and Great Britain. 
He founded the John Fritz Gold Medal, and his per¬ 
sonal -qualities made him endeared to the whole engi¬ 
neering fraternity. 

In Sir William White the world lost its most dis¬ 
tinguished and widely known naval architect. For 
many years he was the Director of Naval Construction 
and Assistant Controller of the Royal Navy; and BO 
architect has left so strong an imprint upon warship de¬ 
sign. As consulting architect for the “Mauretania” and 
“Lusitania’ 1 be bad much to do with the design of these 
famous vessels. Knighthood was but one of many dis¬ 
tinguished honors conferred upon Sir William during 
his long aad exceedingly active life. 


In Gustav de Laval, the technical world lost one of 
its most brilliant inventors. It has been estimated 
that the cream separator and milk tester devised by 
him saved millions of dollars to the world’s dairy in¬ 
terests alone. He was a pioneer In the construction of 
the steam turbine. Like Fritz and White, he combined 
with his inventive and constructive ability the advan¬ 
tages of great worth of character. 

Another deplorable loss of the year was the untimely 
death of Rudolph Diesel, the investor Of the famous 
oil engine which bears bis name. His fame may well 
rest uiwm the results already achieved with his inven¬ 
tion. What the future has in slot* can be only sur¬ 
mised; but it is certain that the Diesel engine will 
take rank with the Parsons turbine ae marking one 
of the epochs in that development of prime movers 
which opened with the work of Janies Watt 

The passing of Alfred Russel Wallace reminded 
those who knew, and informed the groat multitude who 
did not know, that this distinguished scientist was the 
co-founder with Darwin of the modern theory of evo¬ 
lution. Strange Indeed It wae that two men at oppo¬ 
site ends of the earth should have worked out, us known 
to each other, an identical solution of the problem of 
the genesis of epeeieS. r But so it was. Wallace why 
far from being a narrow pedant, wedded to his special¬ 
ty to the exclusion of other matters; for ho wins gr« 
man of broad interests and deep sympathy. He learn 
his luminous writings as a monument to his Industry 
and Ms long sustained devotion to th* advaiMMMMat 

The death of Lieut. Ool, 0. D. GaDferd, after Mo 
turn from the Panama Canal in broken health, w#* 
recognized »* one more instance of fhpaacrtdfih'M am . 
to duty, of which there are so many brilliant sXamplea 
among the naval and military men oftfctacadjstrr 
Col GaUtard, who, for six years, fead ciwitx# of the . 
«w»vattoo At tiw Ctttebra cut, wag tyge.'.i# • 

organization Which enabled that mve&am wpr to 
be done with the speed and economy Which -mg£M 

try^teSld S e»«« 

■ M n a gt personal asvoGro <d thisiWWlnpl^ 


















CADILLAC 
ENCLOSED CARS 


do not think it will be possible for you to 
suggest to yourself any sense in which the beauty and 
luxury of Cadillac Enclosed Cars could be heightened. 


The appointments are rich and dignified. They are executed 
good taste which envelopes mind and body in com- 


rich, toft upholstering, the superb, velvety riding qualities, 
the quiet, powerful' smooth running engine, the dependable Cadillac 
Ddko electrical cranking device, the electric lights, together with the 
infinite care manifested in perfecting every minute detail a degree of 
luxury is attained which leaves nothing more to be desired—nothing 
more to be obtained. 

They are every day becoming more and more the choice of 
those discriminating buyers to whom price is not a consideration but 
who prefer the Cadillac because they find in it aH of those attributes 
which make for constant and enduring service and complete satis¬ 
faction in the highest sense. 


How British 
authorities 
regard the 
Cadillac 
two-speed axle 


“The Autocar” says 

M lt would be difficult to out¬ 
line an ideal car without this 
feature.” 


In conjunction with the recent award 
of the 1)1!war Trophy to the Cadillac--- 
the second time within five yearn that tbla 
treasured mark of merit haa been liestowed 
on the Cadillac—It la Interesting to aote 
how British automobile authorities regard 
the Cadillac's two-apeed direct drive axle. 

This axle waa even more of an Innovation 
In Great Britain and Europe than tn the 
United Mates; but it la very evident, from 
published commenta, that It has found tm- 
meuac favor among those qualified to speak 
with authority on the subject of motor car 
advancement 

The Autocar, one of the leading motor 
publications of England, declaring ft would 
lie difficult to outline no Ideal ear that did 
not Incorporate this feature, says • 

"When the Cadillac system of combining 
Ignition, lighting and engine starting tn od« 
electrical system was Introduced two years 
ago, It war very properly regarded as a bold 
atep; experience ban shown It to be aa sue 
teaaful at It was bold Today the Cadillac 
designers have made another Innovatlou, 
which, petHonallv, we regard as even a 
greater Improvement than the very Import 
ant one of two years ago As a basis, they 
have taken the old Ides of two pairs of 
bevel gears, either pair working alternately 
and giving the ear two different, gear ratios; 
but the way In wlilrh the Cadillac design¬ 
ers have adopted tt la new, and the work 
Ing results are not merely satisfactory; 
they an; so good that they mark a distinct 
forward step toward the long sought Ideal 
of direct and nolsrless gears on all speeds. 

“We have had « good bit of experience 
with high geared fourth speeds, the direct 
drive on the third speed and the Indirect 
on the fourth. We found these Indirect 
fourths pleasant to use, but the moment 
we put In the high Indirect fourth, the 
gear Ixtx began to make Its working appar¬ 
ent Now, with the Cadillac one gets all 
the advantages of the high fourth, but 
without the noise. It simply, as It were, 
calms down on the engine without any 
counter balancing noise or other objection 

"After once experiencing the delight of 
two direct and noiseless drives one feels 
that It Is difficult to oiltllue an ideal Car 
which does not contain this feature, and we 
feel fairly safe lu asserting that the Cadll 
lac successful relntroduction of au old Idea 
will lie followed by other makers " 


“The Motor,” another British 
technical authority, comments 

"We have always held the Cadillac tn the 
highest esteem, ami admired It as a crltc- 
rlonal example of high-grade American con¬ 
struction. The charm of the dual drive to 
the rear axlu Is compelling and entrancing, 
and as one merely touches the little lever 
at thn tide and, on depressing and allow¬ 
ing the clutch to rise, finds a higher direct 
drive available, wonderment Is aroused ae 
to the undoubtedly elmple manner in which 
so great an advantage has been brought 
about. 

"The luxury of driving a touting car at 
20 or 25 miles an hour with a direct drive 
and Boat gear ratio of 2.8 to 1 la quite a 
new fascination." 


rs 


oiieaiaprite three types sa foBowss Sense pstseo 
Qtjve LinmusM st '$2800. Three patMOgw Lswkulet Coupe st $2500, 
Prim* we f. o. h. Detroit 



From “Horseless Age.” 

“It aeema at leant possible that the two 
speed axle may confer upon the four-cyltn 
der car sufficient flexibility and accelerative 
ability, without recourse to noisy geared 
speeds, to satisfy th« public demand for 
these qualities, and. If this should prove to 
be the case, the demand for alx-cyllnder 
cars, with their somewhat more costly, more 
bulky, more complicated and leas economi¬ 
cal motors, might be materially reduced. 
It can hardly be doubted that the advent of 
the double-direct drive tg one of the most 
Important happenings of recent years In the 
automobile Industry." 
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RECENTLY PATENTED INVENTION! I 

The** column* are open to nil patentees. The j 
notice* nr* Inter ted bp (pedal arrangement 
with tbe Inventor*. Term* on application to tbc 
Advertising Depnrtment ot the gcnurctricj 
AimaiOAN. 


Pwttlnlai to Apparel. 

LOW CUT SHOE ATTACHMBNT.-*-1P. & 
Bus***, Natick. Mom. Tbl« Invention relatee 
to “pntnp*" or low cut shoos, and provide* an 
attachment to prevent the (boe from epreadlng 
or gaping In the movement* of walking. Tbe 
Invention provide* a *tlff*ner wbo*e oae will. 
not result in dtacomfort at the back of the beel, 
and tbe stiffener may be readily attached to 
«n r low rut shoe. 

WARDROBE TRUNK.—M. CBMRV. In., 336 
r.tb Ave, Larchmont Manor, N. Y. Tbe object 
of tbe invention U to provide a simple, strong 
and compact carriage, which will areOtnmodatc 
hangers, extending through the entire width 
of the trunk and will prevent any displace¬ 
ment of tbe hangera when engaged In the some 
carriage frame. 

LOCK I NO DEVICE FOB CLASPS.—M 
Be hi re, core of Samuel D. ScbwIUer, 80S 
Broadway, N. Y„ N. Y. This device 1* for 
uae as tbe clasp of a bracelet, necklace or other 
article of Jewelry, and I* arranged to prevent 
accidental opening of tbe clasp, to he lneon- 
iplcttou* and avoid marring of the appearance 
of tbe article, and to present bo undesirable 
projection on the surface of the article. 

Electrical Devices. 

ELECTRIC FIRM ALARM.—F. Biconps and 
U. Lawar. rare of tbe latter. 1573 Washington 
Ava., Brooklyn, N. Y. This alarm relates to 
alarms which may he lnitalled In a building 
with an Indicator on oarb floor having a bell 
and a awltch. with electrical connections for 
ringing all the boll* and for lighting a certain 
lamp on each floor when an alarm Is given, hj 
closing one of the switches 

ELECTRIC-MOTOR DRIVING UNIT -M 
Taiwan, X8W Wooster St. New York. N Y. 
Tho Invention pertains to improvements In In 
dividual motor equipments for power driven 
machine*, and more particularly to equipments 
to be Installed for operating bench machines 
and controlled by means of foot operated dc 
vice*. 


Of Interest to f'armera. 

COMBINATION CUSHIONED FLAT AND 
FILLER —W. Mkkkhu, 22 Covert Rt„ Brook¬ 
lyn, N. Y The purpose In this ease Is to pro 
vide a cushioned flat nnd filler arranged to 
reduce breakage of eggs while In the egg car¬ 
rier to a minimum and to protect the members 
forming the filler from being hent or broken, 
tho* Insuring long life of the egg carrier and 
permitting It* re-uso for e long period. 

CORN PLANTER,—E .1 Ogden, 1502% N 
Sixth St.. Hprtngfleld, 111 The Invention more 
particularly Is dlreeted to an Improved means 
for actuating the seed dropping mechanism 
whereby the seed may he deposited at certain 
Interval* in the ground The principal object 
1* to provide a planter having efficient means 
tor actuating tbc need dropping mechanism 

IRRIGATING APPARATUS —(1. H WlM.- 
lAliaoK, Elk Grove, Cal. The purpose here is 
to supply an apparatus adapted for use in 
sprinkling large fields and the like, the liquid 
employed In sprinkling being adapted to oper 
ate the sprinkling mechanism. For this, use 



IRRIGATING APPARATUS, 


I* made of a track pipe line provided with 
valves, and h carriage mounted to operate over 
tbe track pipe line and moved hv the liquid 
taken from the trn<k pipe line through the 
*a!d valves, snd transmitted to operating means 
on the carriage after which the said liquid 
la ejected from a sprinkle, mounted on the 
carriage 


Of General I merest, 

FORM FOR CEMENT CIMTHRNH —G A. | 
Watkins, Columbus, Ohio This invention re¬ 
lates to a form for cement cisterns nnd is par 
tlcularly devised to prodme n kno, k-down form 
to attain such result In a manner to permit 
of tbe removal of Independent section* con 
■tltuttng the form Without In nuv wuy decreas¬ 
ing tbe security of tbe remaining parts lu their 
proper position 

STREAM DEFLECTOR W 11 In- an, y. 0 
Box OR. Morningslde, Bloux Cltv loon The 
Investor provides a deflector more especially 
designed ,fbr use In river* and other water¬ 
way*, a Ml atfhhffMl *0 divert or ilefi-et the 
current of tbe waterway with a view i„ prevent 
the aara* cutting Into the bank, to maintain 
a channel a tang » proper undetermined line 
nnd to insane *f « rcru.am.nt 

shore line. 

MILK BOTTfJD HOLM*—*• t, Din* 4RWi 
1-ark A VC.. New |<*J# M, -t. ^.invention 






provides a holder locked Is ftetdlag 
only when haring contained thereto i 
or filled bottle, to avoid Interference 
t; provide* a bolder taoantable t 


leased only by opening tbe door or w 
provide* a bolder temporarily mono ted 
a door or window which may be removi 
log the Intervale between tbe delivery of the 
hotttee containing the aUki and prov 
bolder to operate to conjunction with 
or window *111 or other rest which whoa locked 
to held to position by the adjacent d 
window, 

PROPELLER.—H. D. F. Baum*, ci 
K. Brim field Hampden Co., Holland, Maaa. This 
Inventor pro cl dee a propeller having a maxi¬ 
mum ot efficiency In developing speed from a 
given power, and provide* a form and arrange¬ 
ment of blade* that will present a maximum 
of surface to the water at the hub nnd yet 
minimise the cavitation 

BANJO, DRUM, OR SIMILAR MUSICAL 
IN8TRUMENT.—C Hadkhmann, care of Oeear 
Schmidt, 87 Ferry Bt. Jersey City, N. J. TUl* 
Invention provides Improvement* In I 
drums, or similar mnalcal Instrument*, where¬ 
by a sharp, clear and melodious tone Is pro¬ 
duced, and tbe construction of the means for 
drawing and holding the tightening ring in 
place I* simplified and a finer appearance to 
given to the Instrument. 

BOTTLE CLOSURE.—H. V. Pier, car* of 
Bernard Noonan, «3ft Columbu* Ave., N. Y. 
N Y This hottlo closure Is especially *dapted 
for use with the form of bottle* having a long 
neck as a handle portion it 1* also sdapted 
to anugly fit about the month of the bottle, so 
as to prevent the entrance ot dirt, dust or any 
foreign material to the liquid lu the bottle. 

DEVICE FOR APPLYING SUBSTANCES TO 
TREKH, 8HHUIW AND VINEK ~W R 
Klrcknbe. Cowell, Cal Hy moans of thla de 
\ Ice an Insecticide or other sul,stance mav be 
w, applletl to n tree, shrub, or vine, us to enable 
the sap to readily take up such substance It 
will preveut Injury to tbc growth* named, and 
I prevent leakage and wuste of the snb- 
iii-i- to tie applied thereto 

Ilealitig sud Lighting. 

-IPM SUPPORT- W. B Oral 1827 Booth 
d St, Louisville, Ky. This to an Improve 
it In traveling supports for pipes, and the 
Is to provide a safe and staple device for 
porting heating and power pipes, wherein 
ms I* provided for permitting the expansion 
contraction of the pipes without Injury to 
the pipe or to tho support Mr. Gray has In¬ 
vented another device for supporting heating 
and power p1|H-a wherein means to provided tor 
nlttlng the expansion and contraction of 
pipes without Injury to the said pipe* or to 
the support 

FILAMENT LAMP—M. Binosr. 016 W. IR2nd 
Kt, New York, N Y. This Invention relate* 
nerallv to filament lamps and more psrtlrn- 
rlv It Involves a lamp of t bis type In which 
hull) Is made of a plurality of parts adapt 
to fit closely together whereby the proper 
euvill, within the bulb may be secured. 
AUTOMATIC FURNACE DAMPER—A. W 
uNoi.n, Goshen, tnd. This Improvement ro¬ 
tes to dampers or draft governors which are 
designed to operate automatically under the 
Influence of tbe draft Itself to maintain a a 
itlally uniform combustion of fuel. In 
cordnnee with the conditions for which tbc 
vlcea mav he adjusted 

VALVE FOR OAH BURNERS —E. 8. Atx 
817 W 184th Bt„ New York, N. Y The m 
particular pnrpoae of tbe luventor to to | 
duce an article having a number of Us movable 
parts located within a sleeve forming 
of the burner and rendered detachable for the 
purpose of facilitating the removal and 
inent of said movable parts, 

Household Utilities. 

FLY PAPER HOLDER.—J. R. Hmith, Btella, 
Mo. This Invention relates to Insecticides, and 
particular referenco to a means 
Ing ordinary sticky fly paper to prevent the 
from being exposed in uu unsightly and 
unsanitary manuer, and at tbe same time will 
la- held from being blown about by pnffs of 
wind or the like. 

CURTAIN FIXTURE.—H. Renann. 107 B. 
17th 8t„ Manhattan, N. Y„ N. Y. This Ax¬ 
is arranged to permit of conveniently plac¬ 
ing tho curtain rod In position on the support¬ 
ing brackets to securely boW the curtain ro' 
In place on the brackets, and to allow of pla< 
ing the fixture directly under an overhanging 
projecting molding or the like, 



TICKET DEPOSIT JlOSt.—J. ANDWSON, 40R 
Grand View Ave., Ridgewood', N Y. This in¬ 
vention provides means for canceling, exhibit¬ 
ing and depositing ticket* Mechanically and 
outside of the control of (he attendant; pro¬ 
vides for preventing the extracting of rickets 
rrom the deposit box after bring placed there¬ 
in . and provides a ajechsntom for opera tin* 
the canceling and deportttag device* Which to 
it tuple, efficient and durable towtoteWtito. 

CONTROL OF BRUBUBBei-X. YAftDAb. fi 
line Bt. Augustin, Parte, Fragf*. «b* intone 
Don pertain* to improvetaefiti to control of 
brushes whereby to eonanttnlotte tW.ttor art*’ 
of brushes, haring each « 44 meto'teaahw,; 
both d reciprocating and* rieentor morion W 
“■ bruahtng plane. The coinMwtlon of theto 


color fw lari 
any surface plane or aubetant’- 
EXPANBION LIFT.—M. 1* 
Fairmont Ave.. Jersey City, 
venter provide* a wechantM* 
hate to permit a lateral XI “ 
provide* *' 

rotation V said bawl. 

haring terminal thnw 
‘on toemfieir ; 
and pivoteiL,,-—. 
o permit dtoporittog 
ed plane*. . ' t'f* 

SAFETY GEARING FOR 
Fo««a, Peculiar, Mo. 


the winding meehantom, 
when the drill to droppri 
gearing to cushioned a*" 
to tho tearing are 


jointing apparatd 

TUBBS_S, A. Pboah. G, 

Zone, panama. Tbe dot 
patent to for Joining the » 
to the tab* sheets. The 


tnbe, and he employs 
shaft baring radially. mtmmm. 
are gradually expanded bp (ailMSvfii 
the'spindle shank being ttoeadod Wdl 
tag a nut fitting to a recesa to ttem 

INTERNAL COMBUSTION 
CalkiHs and A. C. Jowtaoie, •WWW"»*' c 4i 
The Invention has tot It* 
means for controlling the 
ha list of the mottve fluid, 
oualy routing valve having a large ..... _ 

oirface Is provided Separated from the MCpiO- 
■Ion chamber of tbe engine by a water j*«k*t, 
and arranged to automatically compensate tot 
The Inventor* have patented another | 
Internal combustion engine which provides on 
igtoe a rotating valve having n large wear¬ 
ing surface a ad aeparated from tho explflrion 
chamber in order to prevent heating and de- 
poult* of earlion, and wherein means to pro¬ 
vided for aitomatlcolly compensating foe the 
ear on the valve. 

Prime Movers and Their Accessories. 

ROTAny PUMP.—A. F, Foan, lies Pin* St. 
Walla Waite Wash. This invention ha* ref¬ 
erence to improvement* In rotary pumps, and 
ha* for an objeet the provtaton of an Improved 
rupture In which the pumping apparatus may 
• arranged to operate as a bortsouttl puthp 
■ a vertical pump. 

ROTARY ENGINE.—G. B. CALLAWaT, Jonea- 
iro, La. Address J. M. Bradley, secretary. This 
engine provides a scries of casings succes- 
■ly Increasing In diameter, and the steam 
1* used expansively In each caring to succession. 




BOTARY Kwom*. 


act with vsnea and abutment* 
the steam acts, and ape 
are associated with the engine, 


Railway* and Their AevetMrlw. 

LOCOMOTIVE AXLE BEARING,—W. C, 
HTgeiusNBon, Rocky Mount, N. 0. Journal 
blocks or 1 waring* of locomotive* are commonly 
Inserted from below in plot* provided Ik tbO 
frame and secured by wedge* called •fwrito*- 
bolts.” When the last break or tetnir* rctociral 
replacement. It to necessary *0 first rwnqve 
the horlrontal bRr, or so-called 'fitteffiKt* Xp 
which the wedge bolt to supported. The oUJeot 
1* to provide an improvement #fcert*F 
the removal of tbe wedge-bolt COB kd.VWy. 
easily nnd quickly eifeeted. 11 

Pertaining to karrmUnfi 

TIN BETTER FOR BOWLING 
hchlohsbkog, Ut07 MetropoW^ri; A““ 
lyn. N. Y. Tbe invention rritMTk., 
larly to means for centering the tenptw 
is comprise s plate or platomm>d 
with openings for tho pins and mean* ft 
a ting the plate. The pin setter t , 
the ptoyors that the pins an set ta «*#'■« 



rrurfsmis- 

* wtttt wi esnpty . 

p i4.;' 

Witot, XMgg; Ti w ^ 4 ajtog»iF, 

the ‘tin te to Amounted tSTto/ 

order to fiMtntato die reamwaJ^oC-i^.tig* mm. \ 
engagdment'with the rta*. . Maud' gm 
whereby the rim may to masmtfd/’nh wttoeM .. 
having erdlMfy ri»*,«f. ttj* 4W*i'?r 1 

separable typo, wlthowt ,iwqfitri«g 'ritoliea to 

tb* rtn itoriL -1"; l ;, 

AirroMowtaSa^*. mum, 

3Snd Bl, Mew 

•toned oepectoliy fnr Aert^ twe, add the <*«**« ■; 

of the invention:to te:,h *ri» firid^tofi 
wore eepeotaitg tor nw’ftoen aatomohUtog «n 
the like, to pmoet 'tte. Wwto»# front oceearito 
air correuta - and du*t tow permitting the tok-. 
lug ot a trip with toa r aawd comfort and *to 
Joyment- ^ , V " 

HARNESS ATTA<JHX»|ilT F0» SBCOR- 
ING NETS AND 'BLANKJW8-—F, H. MtfiW- 
wok, 1» CteriM Eh, BUttedaUr, Midi, the 
ieriec ooaipriaes a baekieRka frank*, a proog or 
tongue pivoted thereto and « wring for IMM- 
iag said prong In either of too p 

. «**pri wl 


AUTOMOBILE JACK,—J. Oa R. BMW, 4d> . 
drew Dr, Philip B. Koous, » Meat Mate St. - 
Mechantcebnrg. Pa. The parpoee heft if to 
provide a device hy me*W of orblth an *#to- , 
mobile or Itte vehicle twp h# lifted riwr ot 


wherein the device j* egpWto Of « 


Mon.—Oopie* of d*r 
^ ****** * *» 

ctthT*wSifX'««nh& jS'. : 



HORSE DETACHER,—It, R, . ModniW ; latlf -toni; 

’• H. Coanaa. North Carrollton, 
object of this Indention is to Mir 

Whereby • horse which is jwtoAddttriKiS 

SdlS.toa^wSS&S^B 

the hold-back, and the «S,V 

toittteg. to* tow*-.to emerge 
•haft* clear of tbe vehicle. 

, WaM AND INDICATOK^ totol 
W % Hoeto XOU FranhRn /, 









me Cbanking Lighting Ignition 


A ;t>elco Equipped Car Has 
World’s Greatest 
J p Automobile Honors 

Jkfi American motor car equipped with the Delco Electric Crank- 
tUg# Lightine and Ignition System has been awarded the famous 
Dewar Trophy by the Royal Automobile Club of England. 

Hie Delco system itself did not win this highly prized trophy, 
but it was so severely tested in the trials, and the record it made 
was So remarkable, that some facts regarding it are bound to be 
of interest to motor car owners. 


'The trials that determined the award of the 
Dewar Trophy involved driving 1,000 miles 
river all sorts of roads at an average speed of 
19. 5 mites an homy This is somewhat mis¬ 
leading, However, at m exceptionally high rear 
safe gear ratio was used throughout the trial and 
the actual speed at which the electric generator 
wot driven was the equivalent of only 13.2 
mikt per hour with a standard rear axle . 

During the entire trial, which lasted 66 hours 
«Ud 17 minutes, or more than three days and 
two nights, aD electric lights were burned 
continuously. 

Actual driving time, however, was only 51 
hoiiis; For over 15 hours all “lamps were 
burned, while no current was being generated. 

The cranking device was used 130 
titnea; an average of once every 30 
minutes during the entire 66 hours. 

Attd at fhe end of the 
trial the batteries were 
still sufficiently charged 
tp crank the engine 



1000 compressions and burn the side, tail and 
speedometer lights 20 additional hours. 

In other words, in spite of the heavy and 
continuous drain on the batteries for over 
66 hours, while the generator was being run 
at unusually low speed for only 51 hours, 
the battery was still well charged at the end 
of the trial. 

Another very gratifying phase of the Commit¬ 
tee’s report is found in the statement that — 
“IT WAS OBSERVED AND NOTED 
THAT THE IGNITION WAS PER¬ 
FECT THROUGHOUT THE TRIAL." 

And yet while this entire performance of the 
Delco equipment is very wonderful, it is not at 
all surprising to drivers of Delco equipped cars. 

More than 75,000 automobile 
owners are duplicating, day 
after dav, in their own driving, 
the experiences of 
the Royal Auto- 
mo bile Club 
Committee. 


■V* \ §£- : t ’m* 














DO YOU KNOW:—That the President of the United 

- States kas ^LECTRENE ” Fire Extinguishers on 

his motor cars? 

DO YOU KNOW That the 

“EUlCTRENE" 

FIRE EXTINGUISHER 
was awarded the GOLD MEDAL and DIPLOMA of 
MERIT at the INTERNATIONAL EXPOSITION of 
SAFETY and SANITATION, held to the Grand Cen¬ 
tral Palace, New York City, December 11-30,1913 ? 

DO YOU KNOW; -That the ** ELECTRENE M Fire 
Extinguisher is STANDARD to the NK-W YORK 
FIRE DEPARTMENT ? 

DO YOU KNOW-That the BROOKLYN RAPID 
TRANSITTJTT has placed One Thousand “ELEC¬ 
TRENE” Fire Extinguishers on its electric cars 
recently ? 

DO YOU KNOW—That the great hotels, the Waldorf- 
Astoria and the new Biltmore, have placed Three 
Hundred “ ELECTRENE " Fire Extinguishers in 
their equipment ? 

THERE IS A REASON—IT IS THIS. Discriminating buyers 
who consider MERIT and believe in the “PROTECTION 
FIRST” policy—tell us that “ELECTRENE” Is in a class 
by itself, when it comes to a question of Quality-efficiency 
and reliability. 

We know this to be true, and are ready to back up this 
assertion In open competition with any extinguisher on the 
market, of the same type as “ELECTRENE.” 

Send for circulars. —— 

ELECTRENE COMPANY 

WHITEHALL BUILDING NEW YORK CITY 


Winter 

Trips 

221 

rfaaafibine 


THEY take you across the blue waters of the American 
* Mediterranean to Florida, Cuba, Porto Rico, Bahama*, 
Texas, Mexico and other delightful winter resorts. ^Thmr 
offer some exceptionally attractive "Circle Tours with 
choice of return routes and stop-over privileges. They can 
be arranged in the form of short vacations of from five to 
twenty-three days, with ample time for side trips, if desired. 

Write tu, end we wiB help yeti plsn your trip snd 
beeUofully iUutreted bee copy •• Tisvst Number. AGWl 
Stetoxhip New.. A letter sew will mew lwtter eooemew. 
daiaoM lor tie journey. Addrme any one of tbe loUowin,: 

Atlantic, Gulf A West Indies Steamship Lines 

nra asEa.-,^»-...r -•esMJHSKtP 


•“KSMKSJ*. 


aas»M»»w 


DISTRICT PASSENGER OFFICES 

sssssrst'ww*”" 


i 

dropping them into po4<M> M®* vSatt 1 t,, 
bedtime comes. 

Three Patents Bdettag Is SNMf*- 
d action,—J&mee CtuaobVssd of Mt. Ver¬ 
non, N. Y., has sewe* Jtoa* *•*«»*, 
one, No. 1,060.318, being for an optical , 

pyrometer adapted to he used to wiw- , wy rim i y:. t.: &.W 4 &,, 
ing of glowing bodies sad by which tbs .. 

temperature may be measured by dfrset ' an7' 
observation of the glowing body, by pa«- ' _^ \ 

I ?JlLStoJSt 1 i 
H ; 

may be determined. A second, patent, XnWwssVUU , 1 

No. 1,060,387, relates to * Steel process te Msm mJmS ilAMmMl' 

and an article, the prooem seaming to pro- : 

duoe a fibrous structure in steel sod come s*«s«to;»«"*"»** 4 .. 1.1' 

positions of steel. Tbs third patent, No. 

1,060,601, provides a rotatable furnace of vr 
special construction described as fitted to 
secure homogeneity in molten material 
and especially metallic mixtures. 

A Number of Peter Corner Hewitt 

Patents.—Peter Cooper Hewitt of New „ ( , 

York, assignor to Cooper Hewitt »aotrio 

Company of Hoboken, has secured patents w w iji omTs Cwn'o e ..^ S ^l w lgte j agE 
No. 1,064,685 for eleotrio lighting appa- *noumsra 
ratus, No. 1,064,686 for gee or vapor aobkts -tYcb tan's at ^Wjgj^gftBg 
eleotrio apparatus, No. 1,064,087 and No. ^Br^S afg ^. 

1,064,689 for vapor eleotrio davioea, No. 

1,064,688 for eleotrio lighting apparatus, JtlWwiaSlEBS 
No. 1,064,690 for automatio starting de- gKTu^tnuS^SnT. 
vice for vapor lamps, and No. 1,064,601 n^rmiMteWB 

for system of electrical distribution. ^ * a j ^y iiimsSMWritf/— 

United States Pstexts to Foreigners.— *S y 

hen we stop and consider the large nuio- »«* fr**rr>»e*4>*vfioe.. S*.CWcsss^'flf,' 
ber of patents of the United States issued TYVteWMMS 

. to eddents of foreign countries, we are _ w rtKTlr -TooNo ioerwVWWstoo*. 

ttZsvxL'srz 

advantage of the opportunity to secure pfiLj 'raffSy 

patent protection in this oountry to suoh — . - - — 

great extent. In a resent weekly issue of INQUIRY COLUMW 

patents the total number of patents issued -— -—--— —- — 

to residents of the United States was jtXAP THIS Q ?t»OTiW O AfOWg t|. T, .Tys 
442 while 95 patents were issued to residents bmoWwiIb ttf oq m ja BU- 

of foreign countries, or more than twenty £?toHJ^sIdjIiSsS‘ritt.mntoSu 
per cent of the number issued to resident*. 
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INQUIRY COLUMN 


more man twenty 

lottos Solis.—John pood promptly u» itoy «w a bSsK 


Msturing Immature Cotton Bolls.—John rood ‘prampMy uto iwiry *»<w 
EUwood Lee of Conshohookeo, Pa., assign- - " *«* ; Jft - 

or to John B. Hall of Philadelphia, has ln<ptt n,rn.tna.Wor ^^mu g, <e»j.*afr~ 
patented, No. 1,073,014. an apparatus for JfcKinsite SSSr,. Sm tm£F2?m*r5EWS5V 
maturing immature, unopened or frost ‘ OTuUM .. - 

bitten cotton bolls, in whioh a moisture of pwSmws orprlotweteSvSmwBsi? j 
extracting chamber has an endless apron S&K 

to receive the bolls and mean, for ejecting SeSjteg^ 

steam upon the bolls and for regulating 4wSsgg» 

tg&ls&eSSgi TffiSSi 


j the temperature of the moisture extracting 
chamber. I 


A mgh combustible far XxpMvs Be- «h IffiispBfmtl jES BPggSffi 

glnes^-In a patent, No. 1,073533, to suT 

Rudolf Hense, Charlottenburg, Germany, g 

tha^j is presented a prooese for obteriung a ““ 

combustible of high value in which Ught 

hydrocarbons are added to heavy hydro- natMUteid 

oartwns^^d distillod^ahightMipe^me 

colophony and compounds of the attro 

group as piaio acid after whkdi the mhctnue . /aridary*, wia . 














He Pioneer of the Past-and of the Future 


TkeOMest, and yet the newest car in this 
Automobile Show is the Maxwell “25.” 

No name dotes farther back in this 
industry—and yet if you look where the 
crowd blocks the aide, you'll agree that 
visitors consider the latest Maxwell—the 
“25-4”—die newest of them all. 

To my this $750 car is the “sensation” 
of the 1914 Show, would be trite—tho 
true, it is more than that 

h it Revolutionary, 

Revolutionary, because never before has 
it beat possible to obtain a car of such 
size, such capacity, such power, such per¬ 
formance and of such quality throughout, 
as you w31 see in this Maxwell “ 25*' at 
the pdce—^$750 fully equipped. 

Revolutionary, too, because mainte- 

v has been reduced to the mini- 

''im&mjt putting in dih^thebest steels 
making it light, 
’,fel mdestoictible. So you 

to buy, but to 


‘i ’ <- ; f - ’ ; 


We call it an engineering triumph. And 
you'll agree we are justified when you 
recall that for years, hundreds of thousands 
have been looking, hoping, waiting, for 
such a car at the price. 

We say this car is the Oldest car in the 
Show—because more years of experience; 
more combined engineering skill; more 
know-how have gone into it than ever 
went into any other automobile at the 
price. 

And, backing up that experience; drat 
skill; that know-how; is as much money 
as ever backed an automobile concern. 

Add to this, honesty of purpose, pride, and 
a desire to make good and to deserve 
well at the hands of every owner—and 
you have the elements that combined 
have produced this car that is the wonder 
of the Show—that blocks the aisle in 
front of the exhibit arid thereby is pro¬ 
claimed the Newest as Well as the Oldest 
car in the Show. The Pioneer of the 
past—and of the future 1 —the Maxwell 

“25.” 
























nvsicrssAU 
LANSDEN COMPANY 

NBWiW, n. J. 

lildn app Invited for all or any part 
of the lompli'tp innnufHPtnrlnK plant of 
TUp Lanadon Company. niahers of olec- 
trU til comim-relnl pars, at Newark, N. J., 
before January 21, 1U14 

Floor area SO OOP aq ft, office a (1(11 
tlonni Modern^ iniipliliiery^ for raparltv 

ltoom foi 


nts arc valuatfle 
(Jooil location, pic 
Mini for expmutlon 

Inventor*, fuctorjv owner*. hoard* of 
- ' ituioa ' ~ ' 


v of akltlrd labor. 


write lmincuiateiy 


lMHwItvt Mtrmt, Newark, N. 


WE TEACH iUuU Ad 
THaamln*. Show Cord Writii 



WHh (bin free book or wll 
over one hundred Mir buai 

twda T n M ul diil »1 243 W. 3M H. Nor Yak Or 


LEARN TELEGRAPHY 

naHKixui wiiiri n< ,ihnu »nh (■■ainaim 
tiiToaiTii muiiiku i„ uir ,t .. 

- . haniln »f ,.«>|n wllhoilt Until •> 

X l i'™.'“oMS| , OI«i7*M MVU.JtS 


MASON'S NEW PAT. WHIP HOISTS 

eavoqipenie and liability Inelrtcnt to elevator* Adop¬ 
ted by principal atornhnuae* In New York ami H(r‘— 
Meaufaoturad by VOLNEY W. MASON A CO., 

" ■ • R. I.. U. S A. 


N»RK 

BUUETMISlI TriE BEST HORN 
1 FOR AUTOMOBILES 

The Holtzer Cabot Elec. Co. 
Ill. 



ar 


electric “° B :r 


ROTH BROS. A CO. 



FROM NOTHING TO NINE MILLIONS 

Mi uylho?|bv oil! jrSfU/ hoosj* Vis t^U 

Salat I la Principles, LmwS Mid llws," tf> Hdliry *f 

Ub 01a 

■ >•*»’■ MJbat-rijilInn (l Wt> dollars) fa! The NoapHv 

AillilAlt 


ARE tOO 

“HITTING TTQFF RIGHT’ 
WITH YOUR CIGAR? 

W E ul because we Have 
had rather a big iuo 
oeti in making cigars 
that “hit k off right" with the 
extra-critical smoker. 

You’ve heard of WAITT A | 
BOND smee you first became 
interested in smokes,—and your 
daddy knew us before 
that. So that's enough by 
way of introduction. 



■eenftce Give up Herene-wrepped o*»rl 

lor Havana - kllod Webo* PuMteUs 
nude by lbe pioneer quality mar how d 
Wait* A Bond. Seioke a c„.r that will Kxube Mead of 
lanale your noma. 

Send U1-S2 01) and 
age of 25 Wabon 
like them return the balance, and your $2 ,00 will go back 

WAI1T i SID, Inc., 718 blsslm in., 8ash 


MODERN ELECTRICS A MECHANICS 

“ Ike Magna aw That It DUferml " 
Yoirmbould take at laaat one nan-technical maf- 
ilne and knap up-to-date on the now wonders 
■d advancaa Gi eUctrteJtr and meebaaiea. 
lodam Electric! and Mechanic* llluatratea and 
• in a atyla that you wUI 

_enjoy. It contain, from 

monthly and b full of tnatruct- 
1 article* on 1 


year by aubacnption 

To acquaint new reader* with thia distinctive 


Quarter 7 Better i 

MODERN ELECTRICS A MECHANICS 
2#4 Fulton St New York 


Catalogue of Scientific 
and Technical Books 

W F. have recently naued a new ealalcfue of actm- 
bbc and technical booki, which conuim the title* 
and dcacnptiona of Ikfa) of ihe lalett and heal 
booh, puhUhe^, coverint the vanoui branchei o( the aril, 

■n aupply thaee hooki. or 
hookajublehed.jind lor- 



CSgj^STHIRTY DAY FREE TRIAL OFFER 
iTitiii^firmflnTrnT'Ti i 


Good 

i&Motoiti from PAH* \ii 
not only m»e<wary that the ocanprearion 
should be secured, but that It should be 
secured by proper means. 

The troubles attembint upon poor com¬ 
pression In Ihe cylinder are well known 
to most mot orbits. Under these conditions 
a motor is frequently unable to taken MU] 
at alb and In any case the speeds trim* by 
changed In order to aecomptish tt. UM# 
is the case even where the umW®*. 
with good compression win not have ti» 
slightest difficulty In negotiating the mm 
grade at top speed. 

Good Adhesion Necessary la an OH. 

It Is, therefore, evident that In order to 
maintain the good compression In the cyl¬ 
inder and at the same time avoid exces¬ 
sive wear and tear, due to metal to metal 
contact, it is necessary to have an oil 
which will Hdhero to the cylinder walls, 
filling the space between the piston rings 
and cylinder walls so that compression 
is secured and the metal surfaces are still 
kept uiwrt. If the lubricating oil used la 
light or Is not of such a character as 
provide this, the piston rings and the 
walls of the cylinder will come together so 
that there Is excessive wear, resulting in 
larger clearance at some points in the 
. Under. In a difficulty in securing as 
much compression ns ought to be secured, 
and in a much more rapid replacement 
if parts In order to maintain u working 
condition at all 

It is, of course, possible to run a motor; 
for a certain length of time on any kind 
of lubricating oil. and it may he months 
before the difference in lubricating oil will 
tiegln to show Itself. Unfortunately, how¬ 
ever. when the difficulty becomes obvious 
the damage Is practically all done, 
in this couneotlou It may be stated that, 
while the different motors have different 
systems of lubrication to some extent, and 
while these different systems may require 
slightly different grades of oil. this is 
of nil oils or of all the tnodiflen- 
tions of the systems. I*racticnl!y all sys¬ 
tems of lubrication iu use can be divided 
Into three general classes and combina¬ 
tions of these classes. They are-nsptash. 
force feed, uud circulation systems—and 
the difference in the oil required for these 
different conditions of lubricating systems 
is merely n difference in body, due to the 
mechanical limitations and not a differ- 
ln character. It Is true that some of 
the oils on the market are so manufac¬ 
tured as to be suitable only for a limited 
number of conditions, and in such cases 
variations In motor and lubricating sys- 
deslgn may require modlilcations in 
the character of the lubricant. 

It is probable, however, that there are 
more grades of lubricating oil In use than 
the mechanical conditions would warrant 
and the right character of oil is much 
more important than a siteclflc grade. 
Changing the Oil in the Crank Case. 
For all systems of lubrication, and par¬ 
ticularly with the splash system and the 
modifications thereof, it Is very important 
to see that the lubricating oil iu the crauk 
ease Is changed a sufficient number otf 
times, particularly if there la any leakage 
of the nlr mixture into the crank case 
during the compression stroke. It fre¬ 
quently happens that there is a slight leak¬ 
age on each compression stroke sufficient 
to allow a certain amount of gasoline to 
get into the crunk case, where It con¬ 
denses in the lubricating oil, making the 
oil absolutely unlit for further uac, ond 
Increasing the cylinder wear-and-tear out 
»f all reason. Motors have frequently been 
run for 200 or .US) miles with lubricating 
oil in the crank case which wss absolutely 
useless, as far as preventing wear-and- 
tear was concerned, and which irerformfld 
its only service in currying away some 
of the frictional heat so that there was no 
ceasing of the eugiiie. 

In one case which enme to the wfttafr 
notice, after the car had been standing 'Coir' 
some time, a repair man opened the trank 
case, lighting a mutch in order to examine 
something Inside the case, was surprised 
at gn explosion sufficient to seriously bum 
his bauds and face. This explosion was. 
undoubtedly due to the unseam at mao4 



ELECTRIC LICHTINC FOR AMATEURS 

How . small «nd ample eipcrmxawl inttelWm can 
be act up at home. Scientific American Supplement 
1551. Price 10 cent*. For aele by Muan & Co, 
Inc, sod all newnkalaa. 



r HS the high-grade quality of 
workmanship and materials 
entering into the manufacture 
of the Apelco electric products 
that make them the standard by 
which others are judged. 
They're the finished result of 
years of testing and development; 
the perfected product of the pio- 
neer it? invention and perfection 
ofautomobilcand motor boat elec¬ 
tric starting and lighting systems. 
Simple in construction; econom¬ 
ical to operate; best type in de¬ 
sign, material, workmanship and 
compactness. Popular in price. 


ApdcoiMitr rmdsd* 



asst 

tion about say or all of them. 

Thw Appb Bs s bto Os,' 
- • etcsaafis^ . 






























jlf 12,000 Electric Trucks 

Wf* are operating in the United States today 

, THE NUMBER IN CHICAGO HAS INCREASED 400 PER CENT IN THE LAST TWO YEARS 
•N EVERY INDUSTRY there is an opportunity for more efficient methods of transportation 
1 and delivery. You can accept this opportunity by adopting the Electric Truck. Used in 7(> 
different kinds of business in New York City alone —so that its economy, durability and reliability 
may easily be investigated and proved. 

Edison Storage Batteries 

Have Made the Electric Truck Practicable 

Scarcely five year* ago the “Edison Standard" was ere- There is no other Storage Battery ns light ns the Edison, 

•ted by the advent of the Nickel-Iron, Alkaline Cell. Such It is the only one that is free from aulphntiiin and sedi- 

lmpxovetnentH as have been claimed for competing storage mentation the only one that can be left idle without 

batteries since that time may be traced directly to the partially or entirely destroying itself by internal deterio- 

“Edison Standard "and attempts tOapproach the exclusive ration — the only one that may be short-circuited \Mlh- 

advantages of the Edison Alkaline Storage Battery—such out injury. 

aa light weight, freedom from inherent chemical defects *“n 

and practically Indestructible construction. but experience shown tlmt It will online Its ifuumiiU** many times OUI 

Strong e tateminh , but proved over and over again by competitive tests and by the testimony of thr users of over one-third 
«f tie 1Electric Trudu. Will you be guided by the judgment of leading and largest users and most careful purchasers * 

EDISON STORAGE BATTERY COMPANY, 138 Lakeside Avenue, Orange, New Jersey 


G. V. ELECTRIC TRUCKS 


^pH ERE will soon be 
* 4000 G. V. Electric 
Trucks and wagons in 
daily service. Here is 
one of 27 used by the 
U. S. War Department 
in Manila. They are used 
in eight navy yards also. 
<J G. V. Electrics have 
been growing in prestige 
since 1901. G. V. quality, 
consistent performance 
and long life impel your 
purchase of “the world's 
best (commercial) elec¬ 
tric." 

Catalogue 101 on re¬ 
quest. 



General Vehicle 
Company* Inc. 

Oewnsl twd Vwtety 

LoNol*tA«DCiTYi N.Y. 

NEW YOWfcv' CHICAGO . , ■ 

BOSTON-: r:;;,;, 




SCIENTIFIC AMERICAN 




The non-skid that takes hold 
sure-Lee—that stops the car safe- 
Lee, despite trying conditions. 

Does, absolutely, keep your car 
from skidding. 

No magnifying glass is needed to see 
why. Its staunch, sharp-edged lateral 
ribs safeguard against side-slippage; its 
clear-cut, sturdy zig-zag takes hold like 
an anchor when the brakes are applied; 
while the broad, triangular surfaces be¬ 
tween provide continuous traction and 
lengthen the life of the tire. 

Found only on Lee Regular Tires and 

. Puncture 
^ Pneumatic, Jj 

—the tires that put the sure in plea sure. 

Let us send Booklet No. 6, describing Lee 

Puncture-Proof Pneumatic Tires with their unique 
guarantee: 

“ Puncture-Proof or Money Back ** 

or call on the Lee dealer in your city to show you 
the cross section that makes the whole story doubly 
clear. 

MADE BY 

LEE TIRE & RUBBER CO. 


What Does It Cost To Run YOUR Car? 

Why does your neighbor run his car at less cost than 
you do yours f Not that he is a better driver than you—or 
more careful—but simply that he knows cars better than you. 

Every time you pay a bill—and particularly at the end 
of the year when you foot up the total cost—you ask your¬ 
self this tremendously important question : “How can I 
run my car at less cost?” 

The answer is presented every week—for your benefit 
—within the pages of 


Automobile 


This pioneer weekly publication is the recognized 
authority of the industry and gives technical information 
about cars written so that the layman can easily understand. 
Your car—your neighbor’s car—is taken apart, dissected, 
analyzed. 

THE AUTOMOBILE features the subject of the proper use and 
maintenance of your automobile — how to reduce cost — howto get mow 
pleasure and profit out of it. Tells about the latest assessories and accu¬ 
rately interprets the trend of automobile designing, so that you will know 
what to look for in the next car you buy. One mistake avoided in buying 
a new car may mean hundreds of dollars saved. 

Last week there were articles in THE AUTOMOBILE that you 
should have read—others are being told this week—additional ones will be 
told next week. Don't miss any more of them. 

Send $1 for a Special Trial Subscription 

For a one dollar bill you’ll get THE AUTOMOBILE for 4 months 
—18 interesting numbers, including the BIG FIVE show issues. 

These show numbers (25 cents a copy) are in themselves worth more 
than the price. They* 11 contain a comprehensive account of the national 
automobile shows. Even better than being at the shows is to study the ex¬ 
hibits as they are presented upon the pages or THE AUTOMOBILE. 

Tear out this page: Pin a dollar bill to it. Writ* yaax nano and add e— in 
the margin. Send it to us today. Your subscription will start with tbo camst Issue. 

The Class Journal Company 

239 West B9th Stroat New York City 


line In the lubricating oil la —- 

quantity and Its evaporation Into the sur¬ 
rounding atmosphere. 

It Is evident from a careful study of 
motor lubrication that the character of 
the lubricating oil and system not only! 
have a direct bearing upon the i 
tear, but also upon the power c 
and the consumption of the lubricating i 
oil, and of these It Is probable that the 
difference In i>ower developed Is alone suf¬ 
ficient to more than pay for any difference 
there may be in oil cost. It la, at 
obviously Impossible for any man In the 
ordinary running of his ear to test as thor¬ 
oughly as advisable the effect of a lubri¬ 
cating oil. It Is true that the effect of the 
oil In practical work on the road la the 
Important effect, and If the motorist Is 
given to careful and accurate recording, 
be can by cleaning his machine thorough¬ 
ly, by putting In an exact quantity of oil, 
by running over a specified course, using 
a certain speed or gear change on the 
hills, seeing that the atmospheric condi¬ 
tions are as nearly as possible alike, and 
using the same gasoline In both cases, de¬ 
termine the effect of his lubricating oil 
closely and accurately. If he keeps hts 
accounts fairly well and understands how 
much It costs for repairs snd replacement 
to his car. he can determine without such 
testing whether there Is any difference In 
the use of one oil over another, particu¬ 
larly In the replacements of spark plugs, 
regrinding of valves, and In the cleaning 
of cylinders, but in this case he obviously 
must cover a great deal longer time, and J 
his decision will be correspondingly de¬ 
layed. 

As a matter of fact, the only feasible 
way for the motor owner to do In deter¬ 
mining the value of different oils, la to 
confine his buying tn the first place to 
oue or other of the several well-known 
brands of oil which have, what the lawyer 
would term, prima facia evidence of their 
value and then by keeping an accurate ac¬ 
count of the power developed, of the con¬ 
sumption of oU, of the deterioration of oil 
in his crank case, of the carbon deposited 
on valves and spark plugs, determine the 
oil which Is bent suited (from the results 
It gives) to Ills machine and after such 
careful determination stick to the material 
which has shown Itself to be the most 
adaptable and the best. 

The Importance of a Clean Lubricating 
System. 

The oil, however, is not to blame for all 
the misfortunes that happen to bis motor, 
nor is the owner absolved from his duties 
when he has bought an oil which be has 
every reason to believe Is good for his 
machine. Some care la required in at¬ 
tending to the lubricating system so that 
the proper amount of oil, without dirt, is 
fed to the moving parts. In the splash 
system or in modifications of it, where 
the oil is carried from the crank com and 
returned without filtering, It is Important 
tlml the crank case should be cleaned fre¬ 
quently, as the constant dipping of the 
connecting rods into the oil will keep any 
particles of grit, suspended through the 
liquid so that they are carried Into the 
moving parts of the motor with a very 
s|)et>dy damage to such parts. 

Furthermore, if the oil in passing 
through the system and back to the crank 
tank is filtered, the filtering mate¬ 
rial should be removed and replaced fre¬ 
quently enough to insure Its working at 
all times. The pipes which carry the oil 
to the various parts of the machine should 
be examined from time to time to see 
that they are clenr and clean, and particu¬ 
larly In the winter time (unless the oil 
Is of such a character that It will with¬ 
stand practically any ordinary tempera¬ 
ture without congealing), care should be 
taken that the pipes do not become dogged 
with congealed oil when the motor is 
standing. 

The question of lubricant, or the trans¬ 
missions and differentials, the magneto, 
as well as grease for the aide tatt¬ 
ings, etc., Is of Just a« much Importance 
the lubrication for the motor itself. 
The difficulty of determining the offset of! 
such lubricant Is In this case, however, lib j 
creased so that it is practically impossible 
for the motorist to determine as between J 


a number of fairly good tulwar* whfch f 

that is, to buy th, lubricant from t*> sm . 
ufacturera who ate S nW*yk»r*»>e ®otoe 


___ _ . AH Odor 

it not Indicative, as twouBacan toita* 
ttealty the same color and prednee entire* 


r. replacement and to- 
sbaiMter ofthe ci ' 


pair oust Even the character of ti 
has little bearing upon the talao Of the oti 
Itself, and the only oil which la worth the 
motor owner's attention la the oil which 
proves in your machine that ft will hew 
down the replacement of Sparta plugs, 
rogrindlng of valves, cleaning Of the cylin¬ 
ders, keep np the power, e l i minate as for 
as possible deterioration in the crank cam 
due to leakage from the cylinders. These 
ere indications of Its value which cannot 
be mistaken and which do not depend up¬ 
on hypothetical determinations or tests 
the value of which the motor owner has 
to means of Judging. 

Adaptability of the Motor Track 

(OsneimM from P««rv II.) 

While the first of these, translated into 
Its motor track equivalent la Important 
the second Is absolutely vital, because here 
la where the big lorn in operation most 
frequently takes place. Working a motor 
track to Its true capacity is a dark mys¬ 
tery yet to the average owner—and chiefly 
because he lacks the data on which to 
bam his system. 

curate recording Instruments, giving 
mileage and periods of travel and h 
ns vital to the truck as g 
oil If it Is to be properly used. 

The remaining principles, when they 
* applied to the track, become a part of 
the second, In that they contribute to 
semiring the maximum of productive ac¬ 
tivity. 

The manufacturer i 
promptly to the lathe and r 
duct quickly. So must the motor truck be 
loaded and unloaded in the shortest poa- 
time. And It will pay In the long 
run to remodel shipping rooms and load¬ 
ing platforms, install conveyors or inter¬ 
changeable or dumping bodies aa required, 
or, if necessary, to Increase the loading 
crews. Idle time at several dollars aa 
hour will quickly eat up the Worth of the 
Improvements. It is paying executives to 
tour the country with their architects, to 
stndy loading conditions and to build to 
keep pace with the revolution caused by 
new transportation methods. 

As in the esse of all other productive 
machinery, the operator must be skillful 
Bonus systems, schooling, accurate imper¬ 
sonal and impartial supervisions, and high 
SB to good men will pay dividends in 
the delivery deportment. An expert re¬ 
pair man, or, falling that, a driver who 
has an Incentive to show an efficiency rec¬ 
ord and the means of showing hta effi¬ 
ciency conclusively by reason of the accur¬ 
acy of the owner's knowledge of the 
truck’s work, can save his salary many 
times over by a dally inspection and tun- 


of the salesmen have made the buyer in¬ 
different to his own responsibilities. The 
lathe is not expected to be abused and re¬ 
paired by the maker; neither should the 
otor truck. 

To establish such Ideals of efficiency ss 
lese calls for co-operation, education, and 
a revision of standards on the part of 
everyone connected with the problem, 
When the else of the industry is consid¬ 
ered, it is clear that the successful solu¬ 
tion will affect the well-being of the entire 
nunity by 

cost of the distribution of « 

Wright Automatic StafaUhter kf 


kng plane, bat a series of small ansa, 
strung out <m* the whole lateral extent 
of the aeroplane. It is s detect of dstign 
in the device shown that ti» moving paifir 
sre too sstf-sapportteft bo that they sfe 
hravy twMnert, whereas tiny taaldovwr- v Vi 






SaENTIRC AMERICAS 



bTeerCar 
Sdf-Starter, 


The better>017 manufacturers ere to it 
FIRST diet you get good BEAR¬ 
INGS. Hm they ALSO we to it 
tbu ya w get • good setf-etorter end 
OTHER food end up-to-date equip- 

Bat—t Itet ar emmaheturtfi tire ,em the tan of bar- 

mM r»u **ta air m Um Htcnsib at «n» M «lf- 
MMW. tMODM A*r k*« HIM thatUetoodaU- 
imw A ratal to uki yea thlafc A* Ac CAR 
Itttll oMacalm be |Hi 

T1W HH-HVtn Im’t roMf tctaMp year car eel alike 
attr*lR»MOI>, ear li Me llchttaf eyae 
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Cold Drawrr 

8TEEL 

T-JINTIOINJ 


is destined to replace both cast 
iron and malleable iron unions 
in every plant where ultimate 
efficiency is the test of the selec¬ 
tion of equipment rather than 
mere first cost. 



This Cold Drawn 
Steel Union 

will not leak 
Wilt not break 
will not stretch 
will not rust 

will cut in half tbe replacement 


—leak-stopping expense in any 
plant or on any machine where 
It leased* 

Sited ftr a free sample 

MARK MFC. CO. 
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where be supported on stationary parts, 
and then be broken up Into n multiplicity 
Of email units of for less total inertia and 
proportionally greater strength, 
strained by tbe ••stops" Rt », the plane 5 
must bo made almost impracttcnlly heavy, 
so as not to be warped out of shaiie or 
broken by the wind. A great number of 
smaller planes would also make the aver¬ 
age air pressure on the stabilizer almost 
identical with that on the main aeroplanes 
and do away with the difficulty previously 
pointed out. The many small “parallel 
motion” frames would then have to phot 
on a common shaft. 

It remains still to be pointed out that 
the front elevator shown ig less suited 
automatic control than the rear horizontal 
rudder which will doubtless be actually 
used, If the front rudder In awung sud¬ 
denly, It may easily get the machine into 
a situation where its reversal produces 
no further effect. It will quickly turn It 
around its transverse axis, with the 
weight concentrated along that line, but 
the relative wind will not change accord¬ 
ingly. Tbe machine will "coast," first 
moving on In the old direction because 
of Its momentum. This will Increase the 
effect of a front elevator; the machine 
will "buck" so violently, that the reversed 
rudder will become merely parallel to the 
relative wind, and a tall Blide will be In¬ 
evitable. 

If there Is a jiplnlinum of “internal work 
of the wind,” tile device shown may work 
well and, safeguarded by the hand 
trol 10, prove a labor-saving device like 
the pendulum. By an ingenious arrange¬ 
ment tbe parallel motion may be so 
justed during flight by pushing ou 
pulling In the handle 11 (held in place by 
friction) that the plane 5 will then keep 
tbe main planes at an ascending or de¬ 
scending angle of attack and thus stabil¬ 
ize a long vol plane 1 or a climb just as well 
as horizontal flight. 

During a recent visit of Mr. Orville 
Wright to New York, It developed that 
the actual stabilizer used exhibits essen¬ 
tial differences from the patented device, 
although It may be said to work by the 
same principle. It was revealed that elec¬ 
trical contacts play a part In transmitting 
Impulse* which would lie greatly In favor 
of a graded effect, that an entirely novel 
correcting device counteracts Inherent de¬ 
ficiencies of pendulum control, and that 
the horizontal rudder la indeed In the 
rear; also, especially, that the weights 
now In every direction concentrated 
much as feasible at one point, to guard 
against Inertia and momentum effects 
Thus modified the apparatus Is stated to 
have worked successfully In long daily 
flights even lu winds of from twenty toj 
twenty-five miles an hour. Changes u 
l.v lu the angle of the relative wind may 
apparently be coped with by stabilizers of | 
the Moreau or the perfected Wright type. 
The fact that the automatic mechanism 
has proved serviceable in winds of twenty 
to twenty-five miles an hour, is not aston¬ 
ishing if the wind was uniform or if such 
variations as were manifest were confined 
to a change in direction only. The i 
culties (o lie most feared are thoee which 
accompany violent changes In the strength 
of the wind. It also whs found necessary 
to cut out the automatic control In land¬ 
ing. 

Mr. Wright Is certainly better equipped 
in every way to develop such u difficult 
mechanism than most others, and if it] 
should work half ns well under critical 
condUlonR, as it is said to under normal 
conditions, its publication on the tenth an¬ 
niversary may prove to lie fully as Im¬ 
portant as the first announcement of the] 
aeroplane Itself. It was stated that barely 
a touch of a lever for steering was all 
that was needed. 

A Record Balloon Voyage 

A DISPATCH from Perm, on the bor¬ 
der between European and Asiatic 
Russia, announced the arrival ou De< 
bpr 21st of n German balloon which made 
the flight of 1,740 miles from Bltterfeld, 
Prussian Saxony, without a stop lu eiglity- 
eeveu hours. This beats the record of tbe 
French aeronaut, Rieuolme, who made a 
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“SELF-LUBIU^ 

Every Road 
a Boulevard 

To the Car 
Equipped With 
Detroit Springs 

—In the comfort and safety 
enjoyed by passengers, and in 
the freedom from racking 
strain on car mechanism. 

Because Detroit Springs are 
flexible to a degree never ap¬ 
proached in other springs—not 
only resilient — but softly and 
gently flexible, distributing any 
jar over a long, slow dip and rise. 

Detroit Springs 
Are Silent 
and Self-Lubricating 

The only automobile springs that 
possess this feature. Near the end 
of each leaf is an oil cup that feeds 
constantly between the leaves, caus¬ 
ing them to slip silently and smooth¬ 
ly one over the other with never a 
sound and with a smoothness of ac¬ 
tion that adds greatly to the riding 
comfort of the car. 

Specify 

Detroit Springs 

You are not only ordering springs 
with the self-lubricating feature, but 
inherent quality that can not be 
seen—springs that have been tested 
for quality, hardness, resiliency and 
capacity 

You are insuring your own com¬ 
fort and safety as well as the life 
of your car. 

Completely Guaranteed 
For Two Years 

The date of manufacture is 
stamped plainly on each spring 
and for two years from that date 
we will replace without cost any 
Detroit Spring that “settles,” 
breaks or shows any lack of 
efficiency due to defective ma¬ 
terial or workmanship This 
printed guarantee is issued by 
the car manufacturer or by 
us direct if desired. 

Learn More About 

Detroit Springs 

Write for Free Book tell¬ 
ing the fwt-Mory of De¬ 
troit Springs "From the 
Ore to the Motor Car." 

Detroit Steel 
Product* Co. 

£256 E. Grw4 B«alsvtrd 

Detroit, Mich. 
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LUSITANIA-MAURETANIA 
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Fastest Route to Europe via Fishguard and London 

Service cm Follows t 
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and Queries | 

.js^sgj^asw^xrssr:^ 

qu«4tM»V*M* W»y <mm they have to bo referred to expert*. Tbe full name and address 
should befi^oneveryghyt. No attention will be paid to unsigned queries. Full hints 
to correipOBdeltU wa printed from time to time and will be mailed on request. 

(12888) C. a ifl Informed that no inverted, will rutsln the wator If the diameter 
laqulHss a» answered unless the fUU name and of the tube is small enough to be called capillary 
addreai Is given. We do not make any broad If lamer than this, the water will run out The 
statements ss to Who make "best” revolvers, etc. surface tension of wator has a largo part In the 
The concern yon mention by name makes a support of Uie wator In the tube We cannot 
reliable article. give the diameter of the largest tailie which will 

(12889) C. U. asks: Kindly toll me 7*^ »“ manner, but we have 

What Is the scientific reason tor the effect which don< ’ wl,h tub “ “ ‘*ni° as a tenth of 

oil has When poured on tempestuous waves. A mcn ' 

The sproadlng of oil over the surfaoo of wator (12895) O. 0 F asks: Please insert an 
Ik due to the fact that the surface tension of the answer to the following questions In the Notes 


JUST PUBLISHED 

THE MODERN 

GAS TRACTOR 

By VICTOR W. PAGE, M. E. 


A COMPLETE TREATISE DESCRIBING ALL TYPES AND SIZES OF 
GASOLINE, KEROSENE AND OIL TRACTORS. CONSIDERS DESIGN 
AND CONSTRUCTION EXHAUSTIVELY; GIVES COMPLETE IN- 



wavea. Which without the oil broke over the 
vessel. 

(12890) J. W* McC. asks: I am anxious 
to get In touch with some schools that have 
divided or rather segregated the boya and girls 
In the physios work. We are doing the work 
on this lino this year, but have not been able 
to find a suitable text for the girls. This la what 
1 am after Any information will be appreciated. 
A We do not know any schools In which the 
girls are taught physios in (gasses separated from 
the boys. Physics Is usually taught as a branch 
of mathematics In high schools and most collegia 
and the subject is divestod of most of Its Interest 
for young people tor this reason. A text book 
based upon the experiment and not upon the 
formula Is much to be desired. One appeared 
this year which Is very attractively gotten up. 
by MUUkan and (tale, which we send for II 40 
postpaid It Is called "A First Course In Physics," 
and Is almost wholly descriptive. No similar 
collage text book has appeared. 

»(12891) J. W. B. asks: Ag I have not 

missed a number of the Scissrririo Awssias 
in forty years. I now for the first time ask a favor. 
1 want to know wliat material Is the boat Insulator 
to fill a 1 *4-inch space between tbe Inner and 
outer side or an Ico box. Sawdus Is not much 
good, and air space cannot be perfectly confined. 
A Charcoal has been used more than anything 
else in Oiling the walla Of refrigerators, though 
wool should be Just as good Anything which 
will prevent currents of air will answer the 
purpose, one thing b about as good as another. 
Sawdust will do thb, and It ta not a conductor 
of heat Thiwe Is nothing which will act ab¬ 
solutely to prevent (he passage of lieat. A vacuum 
Is the vory best insulator against the passage 
of heat, but this Is not practicable In an ordinary 
refrigerator 

(12892) D. L P. asks: Plnaso toll me 
how to make an amalgam with silver and ra miry 
A In the preparation of silver amalgam, pure 
silver must be used If the silver is In the pow¬ 
dered form, the amalgamation la moro easil) 
brought about The silver powder oan be pre¬ 
pared from a solution of nitrate of silver, one part 
In 10 to IS parts of water Put this solution into 


with the same difference between low and high 
tide as on the ocean? What Is the depth of these 
Inlets at the mouth? Where can 1 buy a Ixxik 
containing similar Information of any part of 
tlio world? A We have not this Information, 
and do not know where 11 ean be obtained In any 
single book The various books of sailing direc¬ 
tions wlUch navigators have for their voyages 
will give it for the different ports which thoy 
cover The United Htates charts of the coast 
will give the depth of water at all parts of the 
coast These books and charts can bo purchased 
from dealers In nautical Instruments. We would 
add that a high jtldo flows Into Long Island 
Pound through New York Bay. and meets a low 
tide which enters the Hound from the oast, near 
Hell (lata, thus making the rough water ard 
dangerous currents of that narrow passage and 
causing lorn rise and fall than If a single tide was 
In the Bound. Six hours later the tides are 
reversed, with the same result The same action 
takes place In many parts of the world around 
a large bland. X Does a propeller, similar to 

I those used on aeroplanes, with a given power. 

| have as much pulling force as a vehicle with the 
same power applied to tbe wheels? If not. how 
much less’ If air were forced out from the rear 
of a vehicle with great force, would the proiwIUng 
force equal that of a propeller with the same 
power? If the air were drawn In from the front. 
with great rapidity, leaving a partial vacuum, 
would the propelling form' equal that of a pro¬ 
peller? A A propeller working against s vory 
mobile fluid like air does not have the same 
propelling force on a vehicle as when the same 
power Is applied to the solid earth by the wliecU 
Jet propulsion has boon tried In water with no 
valuable results excepting the gaining of ex¬ 
perience and, as Mr Edison once said about some 
unsuccessful experiments "learning what cannot 
l» done " It does not seem Vo bo possible U> get 
the same power from a Jet as from a propeller 
A vessel wss built In recent years for Jet pro¬ 
pulsion with no success 

| (12896) W S K asks: Please toll me 

through your columns why you can cut glass 
under water with a scissors A Wo have not 
bnw able to cut glass under water with shoars 
In such a way that Imtli pieces ean be used We 


STRUCTIONS FOR CARE, OPERATION AND REPAIR; OUTLINES 
ALL PRACTICAL APPLICATIONS ON THE ROAD AND IN THE 
FIELD. THE BEST AND LATEST WORK ON FARM TRACTORS AND 
TRACTOR POWER PLANTS. 

SU*7w Inches. Cloth. 47S Pages. 204 Illustrations. 3 Folding Plates. 

PRICE $2.00, POSTPAID 


A modern exposition in the language of the field showing and describing 
every recent improvement in tractors and auxiliary appliances All money¬ 
making farms use power. Learn how to apply it now. 



ALL FARMERS, STUDENTS, BLACKSMITHS. MECHANICS, SALES¬ 
MEN, IMPLEMENT DEALERS, DESIGNERS AND 
ENGINEERS NEED THIS WORK 


Written in language understood by all. No technical terms. 

COVERS EVERY PHASE OF 1914 TRACTOR ENGINEERING PRACTICE 
AND IS SUPERIOR TO ANY TREATISE HERETOFORE PUBLISHED 


MUNN & CO., Inc-, 361 Broadway, New York, N. Y. 



sheet xlnc The silver will he prectpItaU'd In a 
few minutes. When the powder lias boon washed 
and dried It ta ready for use Tbe sliver ean lie 
dissolved directly In the mercury, but a quicker 
method Is to heat the mercury nearly to Its 
boiling point In a crucible, and add tbe powdered 
•Uvcr, stirring meanwhile vigorously with an Iron 
rod Hllvor amalgam can bo prepared In tbe cold 
by making a solution of nitrate of stiver. 1 part 
of nitrate by weight to 3 parts of dbtlllod water 
and adding 4 part* of mercury to this solution. 
The combination will take place by shaking the 
mixture This procoss Is takon from the “Helunti- 
tto American Cyclopedia of Formulas.” price to. 
which contains nine pages upon the formation 
and uses of amalgams. 

(12898) L. G. B. asks: I find plenty of 
information in tbe Encyclopedia Britannic* and 
elsewhere on the dynamics of real gases with 
clastic molecules How would the inelastic and 
trlctlonhwa particles of a hypothetical gas con¬ 
sisting of such particles behave? What directions 
would they take after collisions? please refer 
me to literature discussing this. A. A frtottartlss*. 
Inelastic particle could not take any direction 
after collision with another similar ptrttde. 
It could not rebound at an. 1 It would low all Its 
momentum on collision and them would be no 
restitution for a rebound, since It ie inelastic. 
We have no references to any literature of this 
Subject Bails of lead are sc*eteaUy ImdasUc 
to Illustrate this. They do hot rebound from each 
other after collision, an In,the familiar experiment 
in physios 

(12894) 0. A. H. asks: A small tube 
closed at one and and filled with water will retain 
the water when held perpendicular with the open 
end down. This is due to atmospheric pressure. 
A claims that the same thing would happen iao 
Mpe or tube of any larger dimension If the tube 
was held absolutely sttfl. B tislms toet the wator 
would fall U the diameter of the tube were larger. 
Which, la comfit—A or B? It B Is correct, would 
Uka to know how targe the diameter of the tuba 
would have to ha before atmospheric pressure 
would othaa 40 -ratatn the water therein. A. 
Thft tube’dhtod es end oad. fflWd wtttt water and 


often extends In a direction dlfforv 
one in which you wish It to go and 
spoiled We should ssy that gloss n 
with any precision under water wll 


(12897) E. P V. atiks A ueserts that 

the earth moves foster at the equator than at 
any other place B aeeerts that as tbe earth 
rotates as a whole, no one portion of It ean move 
more swiftly than any other portion A iuwtU that 
the angular velocity Is the samo hut that the linear 
velocity Is greater at the equator than at any other 
point As you are doubtless familiar with the 
general trend of such discussions, the pro* and 
cons of this particular one will not bn repeated 
Which Is rightr A. The earth rotates with (ho 
same angular velocity In all latitudes. The 
relative linear velocity Is therefore the same as 
the lengths of the degree* of longitude The 
degree of longitude at the equator Is (III 10 statute 
miles In length. At your place H Is SB 05 miles. 
In New York It is about 62.85 miles, and at the 
polo thb dogreo ha* no length. Ho wtule the 
earth's surface moves 60 mile* at the equator, 
It moves 68 miles at your plane and 62 mHes at 
Now York. If you will take an orange or a Irmon 
and turn It to your hand as the earth turns on Its 
axis, you wilt doubtless sue why this Is the result 
.to the earth, 

(12898) W. H. 8. asks: I shall be obliged 
to you'lf you will please give me the fusing tem¬ 
peratures (molting points) of tho following mot¬ 
els: Platinum) Iridium, gold, silver, copper, sine, 
tin. lead, Iron. A. Wo give you the melting points 
Of tho metal* which you name in your Inquiry, 
as given to the Bulletin of the Bureau of Standard* 
No. to. published by the United State* Govern¬ 
ment, Washington, D. C. Piattnum. 3.101 (leg, 
Pahr.; Iridium, 4.170 deg. Fabr.: gold. 1,046 5 
deg. Fahr.: silver, 1.7*1 deg. Fahr ; copper, 
1,981.6 deg. Fahr.: xlnc, 786.0 dog, Fahr., tin, 
448.4 deg. Fahr.; toad, tol l <h»- Fahr.: iron, 
0,768 deg. Fahr. 


YOURSELF 

After all, the most important tiling in the world to you is YOUR¬ 
SELF. Your success in life is decided l>y the kind of person you are. 

Your Personal Efficiency 

To increase your own Personal Efficiency only ten per cent, may mean thou¬ 
sands of dollars to you —or success worth more than dollars. It may save 
your job, or your profession, or your business, or your health and happiness 

You Can Learn from Emerson 

To meet a wide demand for a course of training in Personal Efficiency, 
a series of twenty-four lessons has been prepared by Harrington Emerson, 
the noted Efficiency Expert. 

These lessons arc now offered to the public through the Institute of F.ffi- , 
ciency. A splendid organization, enthusiastic support by other efficiency I 
■ experts, make possible scrupulous individual care at a very low cost, i 

1 Fascinating and Profitable Lesions f 

m The great principles of efficiency have been applied to YOURSELF m 
% by Mr. Emerson. In these fascinating lessons you are shown how M 
% to make the most of your own abilities and circumstances, m 

Mr. Kmcrion has been in effirienj-ywork tor many years; he has also M 
been a teacher of men. He liaxjuit into these lessons his experience. m fkl . 
You are told how efficiency principles, if applied, will add to your M 
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HERE IS A MANUFACTURED clt 
And IT IS MANUFACTURED RIGHT 


The Win ton Six is a manufactured car, not a mere 
assemblage of gathered parts. If you do not fully real¬ 
ize the tremendous difference between manufactured 
and assembled cars, let us tell you—or, ask any other 
bona-fide car manufacturer. 

One Model Exclusively 

This is the car that put sixes on the map. The present 
model is now in its seventh consecutive year of suc¬ 
cess, and is free from experimental risks. Our great 
factory produces this one model exclusively. We do 
not make trucks. The Winton Six is made by the 
world’s pioneer and most experienced six-cylinder 
specialist, Alexander Winton. 


WINTON SIX 

Long stroke motor, left drive, center control, elec¬ 
tric lights, self-starter, finest mohair top, easily 
handled curtains, rain-vision glass front, best 
Warner speedometer, Waltham eight-day dock, 
Klaxon electric horn, rear tire carriers, four cylin¬ 
der tire pump, demountable rims, full set of tools, 
German silver radiator, metal parts a 0 * 

nickel finished. Fully equipped, $3250 


Every Winton Six buyer gets from us a Service that 
is cheerful, genuine, and thorough—the delight of car 


Power and Stability 

The Winton Six has all the power a fine car needs. 
Society of Automobile Engineers’ rating, 48 H. P. 
We make no exaggerated claims of horse-power. The 
car is stout and enduring. Light cars rack themselves 
to pieces, but the Winton Six is substantial, safe, and 
dependable. A car you can trust anywhere at any 
time. Most economical of cars ; holds the world’s 
lowest repair expense record, based on millions of miles 
traveled by individually owned Winton Six cars. Ask 
for the full figures. 

Comfort and Service 

Original self-cranking car. Seven years of success for 
the Winton starter. Luxuriously comfortable. Most 
restful riding car on American roads. Try it and 
know for yourself. 


Fully equipped with the best of everything. Price of 
the Winton Six five-passenger touring car, $3250, and 
worth the money. 

A Safe Purchase 

Behind this safe and satisfying car is a Company of 
rich experience, ample facilities and genuine financial 
stability. We take the cash discount on all our pur¬ 
chases. We have no outstanding bonds, mortgages, 
debenture notes. There is no water in our stock, and 
we avoid overproduction. Quality of output, not 
quantity, is our policy. When you buy a Winton Six, 
your investment will not be “ orphaned ” over night. 

May we send you our latest catalog ? It gives impor¬ 
tant inside information about conditions that exist right 
now in the motor car industry. 


The Winton Motor Car Co., 1080 Berea Road, Cleveland, O. 
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As to Alaska 

I T 1h nenrlv hnlf h mittin since hi* purchased 
Aluska In lho inlorlin wo hint* l«ld so llltlo at 
liMitiiui to this vast territory tho largest body of 
unused iiml neglected limil In the 1 nlted Suites—that it 
is litluililted by loss than 40.000 white Inhabitants— 
a gain of loss than one thousiind for each .mir since 
It passed beneath our flag In the Intervening forty- 
sis: years wo hau* f«il from Alaska more than we have 
Klvon; for II has repaid our Inexcusable neglect by add¬ 
ing to our Health through the yield of its mines, fisher¬ 
ies, and furs alone, more than $500,000,(XXI 
To those h ho are interested In Alaska- and that 
should mean every citizen of this country—we commend 
the report of the Secretary of the Interior for the flseal 
year ending June With, 1013, an Illuminating dts-nment, 
well calculated to awaken a widespread national inter¬ 
est In this negh*cted country, and a sense of our national 
doty to provide for Its intelligent anti systematic devel¬ 
opment and government The prosector has proved 
that no other section of our land makes so rich a min¬ 
eral promise, and the Government has demonstrated 
that tn agriculture. Alaska will produce In abundance 
everything thul can lie raised In the Scandinavian coun¬ 
tries It is estimated that there are In Alaska fifty 
million acres of land that will make homes for a tieoplc 
us Ntunly as those of New England. 

The Government has made a start by withdrawing 
Alaska from the too aggressive aud self-serving ex¬ 
ploiter, lint, as yet. we have done nothing to substitute 
u safer servant of the public Interests If we are to 
tiring Alnskii Into the early and full realization of her 
IwaNlbtlilles, ne must create a new piece of govern¬ 
mental machinery for the purpose Secretary Lane 
would establish a Heard of Directors, and into Its hands 
lie would give all the national assets of that territory, 
to he used primarily for Its improvement - Its land fish¬ 
eries, Indians, Eskimos seals, forests, mines, water 
ways, railroads, all in fact, that the nation owns, cares 
for. cold mis or legalities This hoard would have 
nothing to ilo with the Internal affairs of Ihe territory, 
and It would evueisc no |x,vveis save such as Congress 
might grant over the propertv ot Ihe 1 niled States 
In Aluska 

’file arguments set forth l>v tin* Sectelnrv In favor of 
tho above pollev are convincing It. the first place, such 
n board would advise Congress ns to what should Is* 
done, without prejudice and out ot n deep national In¬ 
terest and with first-hand knowledge of londltiims It 
Would co-oldlllilte the present enletpiises oT the Gov 
eminent As uinttels stand, the eontiol of land Is In 
one department, of forests in another, loads in mint her, 
of fisheries In a fotirlh, and of lntlromls In still another 

wstrikes us .is poslil.elv fnniiv vvcure told tint the 
cure of black hems is in one department mid .if blown 
bears In anolher Even one will agree with tile Secre 
Ian, sin civ. that there can be no witlsfaetoiv ndmluls 
tration of land laws, noi Indeed of am othei laws, at 
a distance of 5,1 KM) miles from Hie polm of nclbm 
Truly, "the eve thill sees the need should he lieai the. 
voice that gives the ordei - Uaska's opening and lm 
provement should tie treuted as one problem, and each 
step of its admlnistnil Ion should be puit of a geneiffil 
iilan, of a unllled and consecutive programme based on 
immediate knowledge and conditions The opening of 
land and the building of railroads or wagon roads, for 
instance, should be part of one general scheme. 

The Secretary believes that Alaska should lie devel 
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o|H*d, so far as possible, out of her own revenues and 
resources, that she shall have a federal budget of her 
own, her revenues and ex|ieridltures lielng presented tn 
Congress on a single sheet The funds raised from her 
lands and fisheries, her furs, her forests and tier mines, 
should la* used for the construction of her roads, rail- 
11mils, telegraph and telephone lines, or for any other 
purpose which would mnke her resources more ipiickly 
available to the world It Is Is-lleved that Alaska Is 
self HiipiMirtliiK today That is to say, that by proper 
taxes nnd charges Imposed upon those who nre deriving 
11,rgc returns from tlieli enterprises In the territory, 
such revenues could lie derived us would support a 
large ixijicy of expansion and Improvement 

Positive and Negative Natural Laws 

11 Kit K Is something satisfying about a |K)sltive 
slatcineiit To Is* told, for example, that the 
gravitational attraction bctvv)s*n two isirtlons of 
iij.ittci K otiutil to a certain known coiistanl nmltlpUDd 
by the product of their inasses uud divided by the 
square of the distance between them, is to lie given full 
and sufficient lnfoi nmtlou to tleternilnn the gravita¬ 
tional pall between any two imrtloiis of mutter whose 
uiasses and distance apart ure given. Here the law la 
given in tin* form of an cc/uulipii, which can Is* solved 
without ambiguity for any given case 

Hut not all laws of nature are of this positive type. 
We ure still living in the age of the “heat engine”—our 
prune movers deriving their power In the great major¬ 
ity of eases from coal, ot) or other fuel Now the 
|K*rformaiieo.of which a heat engine Is capable Is limited 
by a law of physics—a negative law, for it tells its 
only what n hent engine can not do. It does not predicate 
anything positive about the performance of such an 
engine A condensing heat engine dciiendent uiain a 
source of heat (e. g„ a 1 siller) at 3*0 ileg Fahr. and 
performing the coolest part of its cycle at sHy 100 deg 
Fahr, can not possibly have n thermodynamic elttclency 
greater than S3 is*r cent. For the second law of ther¬ 
modynamics tells us tliut Ha* efficiency of any real 
heat engine, working between two ulwolute tempera¬ 
tures T, anil V, is less than 17’,— 7',) / T,. This law, 
unlike that of gravitation, t» expressed by an inequality, 
for Which there ore necessarily an infinite numls>r of 
solutions, thus leaving room for ambiguity 

Now it might at first sight apiieur that such a nega¬ 
tive law would Is* of little practical value But this 
ts far from tadug the ease, if only because it serves as 
a warning to us not to divert our inventive energies 
Into fruitless channels. Any attempt to build a heat 
engine with an efficiency higher than the limit sot by 
the law «|unted, represents so much labor wasted—at 
least so long ns wo can not deal with Individual mole 
etilcs This Ims sometimes lieen expressed by saying that 
"periietunl motion of the second kind” Is Impossible: 
Thus for example, without any violation of the law 
of conservation of energy, we might suppose that a 
vessel traveling on the ocean might derive heat from 
the practically unlimited source provided for It in the 
oeeau, turn this heat into work for propulsion of the 
vessel through the water, and at the name time return 
It to the boh by the friction of the ship's hull against 
tlie water The sea would lose none of Its heat, since 
what was taken from It for the ship’s motors would 
presently Is* returned to It hy friction Therefore. 
It would seem, this process might Is* continued Indefin¬ 
itely Hut sucti "per|»etuul motion of the second kind” 
is linismslble—the law stilted above liars all possible 
avenues to It. 

So far. hi fact, from useless are negative laws of 
nature, ihnt this form Is sometimes given to laws which 
are capable of lielng stated lu the positive form. Thus 
the first law of thermo-dynamics, the law of conserva¬ 
tion of energy, Is sometimes stated to the effect that 
"perpetual motion of the first kind" Is Imisissltile—that 
energy can not lie extracted indefinitely from u system 
which does not undergo some compensating change in 
the process, but returns at the end of the o|M*riitlon In 
everv res)K*ct to Its Initial state The value of this 
negative statement, again Is that it deters the cautious 
Inventor from wasting his efforts lu n fruitless quest. 
We say Ihe cautious inventor, who takes the pains to 
inform himself of the knowledge acquired by others 
lief ore launching out upon original work. ITifortun- 
iitciv there Is nevei wanting mi urmy of “Inventors” 
lacking this rnulIon, hence the dally growing literature 
on •|M*rpetua1 motion” devices. 

Limiting Motor Trucks to Preserve the Roads 

N Maryland, and probably in New* York and sev¬ 
eral other States, at this winter's sessions of the 
legislatures, efforts lire to he made to enact meas¬ 
ures Intended to preserve the inihlle roads and bridges 
hy restricting the weight nnd sliced of motor trucks, 
traction engines and other vehicles. 

mils of this nature were passed last spring in Massa¬ 
chusetts, Js’ew Jersey, and Pennsylvania, and thin fall 
ihe Commissioners of Highways of New York State 


January 4 

issued a set of regulations based on the Massachusetts 
law. The Bay State and the Empire State regulations 
limit tho gross weight of vehicles with loud to four¬ 
teen tons, and the weight ou any one wheel to 800 
pounds iter inch of nominal width of tire. They atoo 
limit to fifteen miles per hour the speed of vehicles 
weighing more than four tons with load, and to twelve 
milos an hour vehicles weighing more than six tons 
if fitted with rublier tiros, or to six miles an hour if 
fitted With iron nr steel tires. 

Lending motor-truck manufacturers concede that 
these limitations urc reasonable and ure not opposed to 
them so long as they nre enforced equally against all 
kinds of vehicles and object s moved over the roade. 
As a matter of fact, there an* very few motor trucks 
in existence that have a rated cuparity of more than 
live tons and which weigh, with full load, more than 
ten tons. Out of approximately 80,000 commercial 
vehicles now registered hi the United States, less than 
400 will weigh as much as fourteen tons with full load, 
and these art* used mostly In large cities where pave¬ 
ments are strong enough to support them. Only a little 
more than 1.200 out of the 80,000 are of more than five 
tons rated caiaietty ; for It has not been demonstrated 
satisfactorily that the larger sizes are economical of 
operation, at least whon fitted with rulilver tires. These 
figures, which are authentic, make It aptieur that the, 
advocates of weight restrictions are needlessly appre¬ 
hensive, so far us motor trucks are concerned. 

Speed nnd narrow Iron tires on heavily-loaded wagons 
nre more destructive of roads than mere weight, espe¬ 
cially when this weight Is carried on wide rubber tires. 
All leading tire manufacturers recommend loads con¬ 
siderably less than 800 pounds to the inch of width for 
their tires nnd seek to discourage loading them beyond 
the B|H*elfled weights 

The speed limitations of the Massachusetts and New 
York regulations are not objected to lu the motor truck 
manufacturers, who have striven long and earnestly to 
discourage overspeeding as well ns overloading of 
trucks. The automobile manufacturers’ national asso¬ 
ciation, the Automobile t'humher of Commerce, has 
adopted standard track speed ratings that are slightly 
below the limits fixed ‘by the State regulations, tuid 
Ihe standard form of warranty Issued with thp sale 
of each track provides that overspeedtng nnd overload¬ 
ing will void the warrant v, 

Nevertheless, the manufacturers Mteve that legisla¬ 
tion directed s|H*elflcally at motor trucks Is uuncceKHary, 
ami that It will have a tendency to postpone tin* build¬ 
ing of permanent roads suited to motor traffic and the 
rebuilding and strengthening of antiquated bridges of 
which too many remain They object to the implication 
which such legislation carries with It, that the motor 
vehicle is the only tyi* of vehicle tlial damages the 
roads; whereas the highway commissioners and engi¬ 
neers who are advocating these measures never hnve 
brought forward any record of scientific observations 
to show the actual kind and amount of duinuges done, 
nnd they themselves admit that heavy teams an* one 
of the most Injurious factors In highway traffic 

Yet owners of automobiles and motor trucks are the 
only persons who are required to pn,v a specified tax 
for the use of the roads; and this is one of the rensous 
why the motor Interests oppose this form of double 
taxation and discrimination They are heartily In favor 
of good roads, hut thpy object to having the funds 
raised by taxation of motor vehicles applied to building 
and maintaining tyis*s of roads nnsulted to motor traf¬ 
fic—particularly when It Is through their efforts that 
large rond appropriations have l»*en secured from State 
legislatures. 

Any lows that nre pussed to regulate motor trucks 
should Ik* mude uniform with those now existing in 
the largest aud most important States. An attempt Is 
now being made by special commissions, appointed hy 
eleven Eastern States, to harmonize the differences that 
exist between tho present motor vehicle laws and to 
recommend one uniform law for all. Nothing done at 
this winter's sessions of the legislatures should la* 
allowed to make this task more difficult It would he 
letter to defer legislation than to create new laws or 
provisions that might Da've to undergo radical changes 
within a year, if the uniform law recommended by the 
Joint commission should Ik* adopted. 

Volcanic Eruption in the Near Hebrides 

T HE volcanic Island of Ambryrn, in the New 
Hebrides, was recently tin* scene of one of the 
most violent eruptions in its history. British 
nnd French officials, who visited the scene lu the French 
cruiser "Kersalnt,” found the western coast of the 
island, Ivetweeu Dip Point nnd Hnnlavv, covered with 
ashes nnd scoria, wblcti had fallen continuously for five 
days, while vast streams of luva had overwhelmed the 
Presbyterian mission hospital, French and English trad¬ 
ing stations, cocoauut groves, etc., but. no loss of life 
was reported among the few European residents. Most 
of the natives have been transported to another island. 
Many hundred natives are believed to have perished. 
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1 A Laager Navy % Defea**.—Repreaentativ* Hobson, 
toexplatofeg to the Home why ho considered that the 
United State* WM only * third-rate power, referred to 
the foot that our present small navy, merely in the 
• perform**** of It* pdJoe duties, would have to guard 
30,000,000 people and 37 bilBoc dollars' worth of prop¬ 
erty that Wens concentrated along our seaboard and 
actually within gunshot of a hostile fleet. He stated 
th#t America haa mom lives and property exposed to 
such attach than baa all the rest of the world combined. 

The "Aqritaria’s" Engine*.—The new Cunard liner 
t k due to thk port early in the 


; Bactria Muring to Prevent Tuberculosis,—The gold 
Uriatagwempaoies «f the Rand field, South Africa, have 
been experimenting with electric blasting with a view 
to reducing the danger of miner's phthisis, a disease 
which is very widespread in that region, and is laid to the 
fine dust mill ting from blasting. By using electric 
systems the firing can be done from the surface and the 
air can be cleared of the fine dust before the miners 
need to enter the mine. 


ever built. They Wilt weigh 1,400 tone, and they will 
contain over 1,000,000 biadea, varying from 1H to 
IX> inches in length. The engines will ountain high, 
intermediate, and how pressure turbines, and will be 
marked by other improvements suggested by the ex¬ 
tensive experience gained by this company with the 
turbine-driven "Germania," “Lusitania” and “Maure¬ 
tania." 

Small Navy Tarda Sheriff be Abolished.—We are glad 

to note that the present Secretary of the Navy has 
stated that it will be his policy to reduce expenditures 
ashore sad use the money so saved for increasing the 
navy afloat. Rear Admiral Wain wright, who is a strong 
advocate of building four battleships this year, states 
that, If the Government would see fit to do away with 
the small navy yards and increase the capacity of the 
larger ones, much of the annual expenditure could l>a 
used in other directions. In no direction could the money 
so saved be used to better advantage than increasing the 
appropriations for new ships. 

Lifeboats and Davit*.—The International Committee 
sitting in London ha* recommended that lifeboats bo 
provided for *11 on board. If this recommendation 
be widely accepted, we hope that the future type of 
lifeboat and davit will be modified to meet modem 
conditions. Both the lifeboats and the handling gear 
should be greatly increased in slue, accommodation 
and speed of control. The lifeboat of the type used on 
the ** Titanic *' was wofully out of date. Thirty-ton 
motor-propelled boats, capable of accommodating 250 
people, and handled by powerful electrically-operated 
davits, should constitute the equipment of the large pas¬ 
senger steamer of the present day. 

Non-magnetic Rail* and Track-signaling.—A ooord- 
ing to our contemporary The Engineer, in order to 
accommodate the increasing use of track and signaling 
droult* on railways, with the necessity for bonding 
Joints, points, and crossings, and separating rail sec¬ 
tions to form the desired elec trio circuits, it is proposed 
by a German engineer to use non-magnotie rails. The 
non-magnetio track rails are made of niokel steel con¬ 
taining about 18 to 20 per cent of'nickel, and they 
aft inserted at desired points in the ordinary magnetic 
track for controlling signals, brakes, etc., from the 
vehicle*. For light railways* toe whole of the track 
may be formed bote these ndk, which do not affect 
the action of the weak electric current used in eon- 
trolling the niffway. 

The Traasattantie Hereto.—Tho present., trans¬ 
atlantic record is four days, ten hours from the coast 
of Ireland to the entrant# to Ambrose Channel, New 
York. It was made by the “Mauretania.'! Tbe“Lusi- 
Ma," Mi her last westward passage, in spite of strong 
Winds and Mai sea* for the whole. Voyage, crossed in 
tout days, eighteen hours, fire minute*. This petfom- 
glves promise of the “ Luritania’*’’ surpassing the 
t ot her skier tip. wader favorable weather oon- 
, for during rite above-mentioned trip, tor a 

US < <■ wi. 'kEjj, _ -_j 



vied on by the 
V. 8. Bureau of Plant Industry during the past year 
have not had encouraging results. Electrically treated 
plats of wheat gave an increased yield of only one half 
bushel per aero above that of the cheek plats. In 1912 
an increase of two bushels per acre was obtained. None 
of tbe experiment* conducted by the Bureau has so 
far indicated that electrooulture is practicable from a 
commercial standpoint. 

Bfertridtr Supply fat London.—Considerable agitation 
has been stirred up in London, following tbe address 
delivered before the Institution of Electrical Engineers 
by Prof. G. Klingenberg, Ph.D., on the subject of 
electricity supply in large cities. He oompared condi¬ 
tions in Berlin, Chicago and London, showing that in 
the first two cities only six power stations are used in 
each city, whereas in London there are 84, and he showed 
how much more economical it would be to employ a few 
large stations. He suggested the substitution of a large 
power station for 25 of the existing stations. 

A Wireless Weather Service en tbs North and Bride 
Seas, under German auspices, has been In operation 
since the first of last July. The radiotelegraphic sta¬ 
tions at Borkum, Heligoland, Norddeioh, Cuxhaven, 
Bilik, Swinemitnde and Danxig are regularly supplied 
by tbe Deutsche Beewarte, at Hamburg, with telegraphic 
information enabling them to advise vessels at sea, on 
request, of the current harometric conditions over 
Europe and the winds likely to prevail over the North 
Sea, the Western Baltic or the Eastern Baltic, according 
to which of these regions is specified in the inquiry. 

Magk Wand.—A ourious magic wand ha* been de¬ 
veloped in Prance. It k worked by the action of a 
concealed magnet, so that a mouse or other small animal 
appears to ran up and down the wand in a mysterious 
way. The wand is a square tube of light wood covered 
with silk, and the animal is of celluloid and has a small 
piece of iron on the bottom. Inside the rod is a small 
lead weight on an endless cord, and when the wand 
is turned up, the weight falls gradually and draws along 
a small magnet, also fixed on the cord and just below the 
surface. When the rod is inclined, the rat thus climbs 
up to the top, and this ©an be repeated as often as one 
may wish. 

Electrically Operated Moving Targets.—Moving tar¬ 
gets are used in Germany which are mounted on trucks 
and drawn along the ground by the use of electrically 
worked cables and drums, so as to approach real condi¬ 
tions. In the electric plant is a large motor driving a 
number of drums, one for each cable and its target, 
the $pced varying as desired. Silhouettes representing 
infantry are drawn along, at first slowly, and when 
fired at they run at a rapid rate till thev reach the first 
trench, stopping and lowering automatically so as to 
show only the head. Other maneuvers for infantry 
or cavalry can be earned out, and tbe electric method 
allows of a good control of operations. 

Summoning Police by Train Wireless.—The wireless 
equipment now used on the l-aokawanna trains has 
proved very serviceable on a number of occasions. 
Recently when an engine broke dowu, a new engine was 
summoned by wireless communication and much time 
wm saved. Only the other day the new means of 
communication was employed to summon two of the 
road detectives in order to arrest suspected crooks 
who wefe found riding between the baggage oar and the 
tender. The detectives were on hand when the train 
puffed in at Binghamton and plaosd the men under 
arrest. No doubt wireless communication between 
stations and moving trains will prove useful in a thou¬ 
sand sad one unexpected situations. 

Concrete vs. Wooden Poles. —An electric service com¬ 
pany to Abilene, Kansas, k manufacturing its own 
poles of reinforced oonorete owing to the limited sup¬ 
ply of timber pole*. The pole* are oast in three-piece 
wooden molds and range from 20 feet to 35 feet in length, 
wiih a diameter ranging from 8 inches at the top to 10 
toohe* or, 48 inches at the bottom, depending upon the 
height of the pole. The pries are octagonal to shape, 
and have a hollow galvanised iron core, oonskting at a 
* tog from 8 inches in diameter at the bare to 
, . _ at the top. They are reinforced with 4, 8 or 8 

fit. . Tfc® eort of maktoC there pole* to rise# of 20,25, 
*ftd*5 fret k 82.43, 83,85, 8586, 87.57 respectively, 
'•"'..•pries of the same rites would a 
88JS, 8085 and R10 Jo, 


D*yt)«bt-Mvtnf to British Columbia.— 1 The latest 
part of the world to faff a victim to the daylight-caving 
fallacy is British Columbia, where the provincial legis¬ 
lature has been petitioned to advanoe the standard 
time now in use one hour from the first Sunday in April 
to the third Sunday in October. In support of thk 
petition it is stated that British Columbians now sleep 
during three hours of daylight in summer. 

Aniline Dyes In Persian Carpets.—It is believed that 
about 70 per cent of all carpets now woven in Perak 
contain at least some aniline colors. The Perakn 
government some years ago prohibited the use of aniline 
dyes, in order to maintain the prestige of tbe carpets 
made in that country, but now merely Imposes a tax 
of 6 per cent on the value of exported carpets to which 
these colors are used. The United States is believed 
to be the largest purchaser of Persian oarpets. 

The Marine Meteorological Charts heretofore pub¬ 
lished monthly for each of the oceans and for the Great 
LakeB by the U. 8. Weather Bureau have been dis¬ 
continued, and hereafter the only charts of this char¬ 
acter issued by the Government will bo the Pilot Charts 
of tbe Hydrographic Office. The Weather Bureau will, 
however, oontinue to collect meteorological log-books 
from mariners all over the world and to work up the 
valuable data they contain, subsequently turning tho 
digested material over to the Hydrographic Office for 
use on the chart*. 

Soot-fall Observations In England.—As a result of 
tbe Smoke Abatement Conference held in London in 
1912, and of the permanent Committee for the investi¬ 
gation of Atmospheric Pollution, regular and systematic 
observations of soot-fall were begun October lBt, 1913, 
in the various Lohdon boroughs and 12 other important 
towns and cities in Great Britain with the standard 
instruments devised hy the committee. Bailie W. B. 
Smith, who has charge of thk work in Glasgow, recently 
visited tho United Mates and endeavored to interest 
the municipal authorities at various places in this 
country to undertake similar observations. 

Newspaper Botany.—Monsieur Jourdain had been 
talking prose all his life and never know it until hi* 
professor told him. A certain Congressman, a couple 
of sessions book, immortalized himself hy asking, “What 
are mammals?” And now Miss Luratia Sheldon and the 
literary editor of tbe ATeu> York Time s (to say nothing 
of the exchange editors of the newspapers - among them 
tho Washington Post —which have copied Miss Sheldon's 
poem without a sic after the word "fungus”) are re¬ 
sponsible for giving botanists a severe shoe . The 
poem is entitled "Mistletoe Vows,” aud open* with the 
following stanza: 

"Vow to me now,” 

Said the innocent lover; 

“Vow to me now!" 

Boldly he glanced at the fungus above her— 

Tho mistletoe bough. 

The museum of newspaper bulls has not received a more 
piquant addition since lseshe’s Weekly, a few months 
ago, referred to the late Alfred Russel Wallace as "tho 
distinguished English caricaturist.” 

Bradley Land: Dr. Cook Redlvirus.—In an inter¬ 
esting and plausible little book ktely published by 
Mr. Edwin Swift Baloh, “The North Pole aud Bradley 
Land,” an energetic attempt is made to rehabilitate 
tbe character of Dr. Frederick Cook and to prove that 
he may, after all, have been the first man to reaob tbe 
North Pole. The main points in this contention are 
that (1) no one has proved that Cook did not reaoh tbe 
pole, and most of the arguments tending to disoredit 
him have been more or less irrelevant; (2) Cook's 
description of the phyrioal conditions encountered in 
high latitudes tallies strikingly with Peary’s; and (3) 
Cook’s detailed account of a previously unknown land, 
to which he gave the name of "Bmdley Land,” needs 
only to be confirmed by some future expedition (e. g„ 
Macmillan’s or Amundsen’s) to furnish a strong argu¬ 
ment in support of the veracity of his whole narrative. 
Cook’s "Bradley Land” lie* considerably to the north 
of Peary’s “Crooker Land," which Macmillan's expe¬ 
dition is hoping to rediscover and explore. Both lands 
were sighted at a distance by their discoverers, but 
not visited. Cook describes the new land, seen from 
his line or march, m giving the impression of two island*, 
though they may be part of a large land extendmg far 
to the west. Along its southern coast the laud had 
an irregular mountainous sky line, and was perhaps 
1,800 feet high. Farther north its upper surface was 
fiat and mostly ice capped, rising in stoop cliffs to about 
1,200 feet. Mr. Baloh print* out that the verdict of 
the University of Copenhagen, which has militated so 
strongly against Cookto atoim*. was merely " not proven," 
that the aaoent of Mount McKinley by Cook.ean 
never be proved dt disproved, and that “from time 
I m mem o ri a l WWtm have been called hare.” 
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Protecting East St. Louis Against Floods 

How a Large Industrial Center Was Rendered Permanently Secure Against Inundation 

By Tampton Aubuchon 


T HE East Sid® Leve® and Sanitary District of Till. 

nols extends about thirty miles along the Mississippi 
River, and Is bounded on the east by a chain of bluffs. 
Within the area Is a large Industrial center. The prin¬ 
cipal City In the area Is East St. Louis, which has a 
population of 80,000. The urea Is comparatively low 
and the Mississippi River formerly spread ltaolf over 
a large portion of It Through the area runs a stream 
called Cahokta Creek. Lying northwest of the area 
Is a two huudred square mile plateau, which forms a 
water-shed for Cahokla Creek. Tractlcally all of the 
waterfall of the plateau was formerly carried through 
the lower area by the Cahokla Creek to the Mississippi 
River. In the event of a heavy rainfall water from 
the plateau would augment the drainage of the lower 
area, and the Cahokla Creek would overflow Us banks In 
the lower area High water in the Mississippi River and 
the Cahokla Creek would frequently occur at the same 
time. The Mississippi River water backing up Into the 
channel of the Cahokla Creek would meet the down¬ 
ward rush nf the wnter from the plateau and the result 
would be a disastrous overflow. The Mississippi River 
Inundating the area from the west, and the Cahokla 
Creek overflowing in the central part furnished enough 
water to almost submerge the area. These overflows 
occurred frequently and caused great, Inconvenience to 
traffic and devastation of property. 

The Diversion Channel ami Flood Oates .—The prob¬ 
lem of hameRsliig the troublesome Cahokla Creek was 
partly solved by the Diversion Clmnnel which relieves 
the lower nron of the drainage of the plateau. At the 
mouth of the CuhoUu creek flood gates have been built 
to prevent the Mississippi River from coming up Into 
the Cahokla Crook Channel The Diversion Channel 
prevonts overflow from tin- north and the flood gates 
prevent overflow from the south To protect the area 
against tbo high water of tho Mississippi River the 
engineers have built u levee HI miles lung and seven 
feet higher than the flood record of 1003, which was 
38 feet. 

Let US begin our tour of the levee work at the ex¬ 
treme northern point. About where the Cuhokla Creek 
emerge) from the bluffs we Hod the Diversion Chan¬ 
nel, 100 feet wide Ujrfl 20 feet deep, taking the head -1 
waters of the Cahokla Creek westward by a direct 
line to the Mississippi «w. On both sides of it are 
Ha> dykes ten feet hlgh.Y’lt absolutw.v eliminates all 
danger of overflow from therein water of the plateau. 
The clay dyke on the noe&'lffde of the channel was 


built there to prevent overflow and the clay dyke on the 
south side of the channel is the north levee of the am. 

At a distance of four miles from the head of the Di¬ 
version Channel we find a dam over which the water 
plunges to a level seven feet lower. On each side of 
the dam for a distance of about 2J50 feet the banks are 
protected with a facing of concrete and rip rap two 
feet thick. 

The purpose of the dam Is to check the flow of the 
water. The water which Is now passing through the 
Diversion Channel for a distance of four and one half 
miles, formerly traveled about thirty miles through 
the lower area to the Mississippi Elver. The level of 


Venice, and Madison Is pumped through t*U»« which 
run under the levee. To guard against any damage to 
the levee which might result from the bursting of those 
pipes a concrete jacket was built around that section 
of them which is immediately under the levee 
The drainage of the roads along the inner Bid* of 
the levee during low water Is conducted through the 
levee through automatic flood gates. The automatic 
flood gatos hang vertically and operate like a transom. 
When the Mississippi River Is high, Its pressure being 
greater than the pressure from within, doses the gates. 
When the river recedes the drainage water presses 
against the gates and opens them. So far we have 


the bed of the Diversion Channel at Its bead Is about 
twenty-five feet higher than the low water level In 
the Mississippi River, so that the water In the channel 
traveling four and one half miles, If it were not for 
the dam, would be falling at a rate of about five feet 
to the mile. Water falling at a rate of five feet to the 
mile is moving along at a dangerously high speed—a 
velocity which causes a stream to eat away Its banks, 
undermine bridges and Indulge itself In many dis¬ 
astrous pranks. To prevent such a condition of affairs 
the engineers have built the dam so as to allow the 
water In the Diversion Channel to have a fall of two 
feet to the mile. Thus the destructive head-waters of 
the Cahokla Creek reach the Mississippi Elver without 
tearing things asunder on their way. 

Leaving the Diversion Channel, we start south and 
notice that the river front levee Is about a mile and a 
half from the Mississippi Elver. There is no engineer¬ 
ing reason for building the levee bo far from the river 
at this section. The property owners la that territory 
which lies west of the levee did not care to bear their 


noticed that the levee is almost entirely made Of clay, 
and we me the blue grass growing plentifully on both 
bonks. Later the entire levee will be faced with con¬ 
crete. In the meantime, the inhabitants of (he area 
enjoy flood protection. 

At Chouteau Island we turn to follow (he levee south¬ 
ward. The levee reaches the river front at the Mer¬ 
chants Bridge. The Merchants Bridge approach Is 
utilised as a part of the levee scheme. That side of 
the approach which is exposed to (ho current of the 
river was armored with a heavy facing of concrete 
Just south of tee Merchants Bridge approach the engi< 
users have protected the levee with a heavy teeing of 
rip rap. If tee levee were not thoroughly protected at 
this point It would be likely to be badly damaged if 
not washed away during high water. 

Booth of the Merchants Bridge the levee li teoed with 
a seml-meUlUc substance, relied slag, which to obtained 
from the steel foundries to tee neighborhood without 
cost The action of the etemeut* upon (ft* ate* and 
foundry sand mixture causes It to pato and dome « 


proportion of the expense of the levee work, so the soHd mate with a hard snrfhoe. , 

levee was built along the least expensive route, which As we go south we see a dredge anchored tn jthaltret' 

Is back of their property, leaving teem exposed to the and a large pipe floating on Steel pontoons. 

Mississippi Elver high water. At Mitchell we pass a out of toe water at a considerable distance fteto 
concrete wall, five feet wide at the bottom, two fleet ahoce we wo two rows of piling. TIM made the n** 

wide st toe top, five feet high and one quarter of a mile Stowe hoe. Back of toe levee at thin polst toe fiMet 

long. ' hoard and property owners ate rofetag m 10 M 

Leaving Mitchell we go westward to a point opposite of ground about 88 fleet They are Mm' 

Chouteau Island. Here tee teres tares to toe sooth- aa s toet ri esily (Mated dredge, equipped with a ENM. 

west We move southwest until ire reach Ysaice, where pump driven by a LOOP MiM ipiii" 

the levee approaches tho river front Provision had to > As wfl move southward ' we eonte tb Mlt s ' 

be mads for the drainage of tbs tows* of Granite City,>. te,4sM..of toe principal otty^ Sant 

Venice and Madison. Curing Mgb watte ABdgags stojtefia is hatnfeMb&hed tn trout of 

of these towns Is ptenped .ateew thA tevee through a M^tole^-dredga'.Mflh *t f V*lrnijW^pMQpiw|- 

coDcrete town. The watte supply , of Granite OR#. 7; r -V;^ 



















ffc-lrqfe' wwtow dfeuwot among to* 
A many that omnMtt* to make up the eO- 
mm at a hatttaaUp which !• dtetMMd 
lathe present artofl*. The subject to par- 
tfetoariy timely u tbm 'to • - atom* prob- 
attuty tttt OdBgnw will authorise two, 
«r» wtodpe, throe dreadnought* tuto y«*r 
tod toe performance of these types under 
alt aototoa tort especially la rough 
mathtf, to etoHto ridttW *#4 atwitod 
by p«t»l constructor* with a view to bot- 
tettog tl» Same deafen to th* future. 

This type of battleship wm pot oa trial 
Autos the homeward puma* of th* At- 
toatie fleet fKto toe Mediterranean, where 
It had bew vialttog Tartosa ftattaa and 
Preach porta About om thousand miles 


■tone, which, Art hi hoosa haffetad these gtotoy te a Mf sea 

Stoat ehtps abo«t if though they had teen 
mere toya At oao time during toe storm 
the wind was Mowing at a rate of 00 
mUee an hoar, and toe eea was running 
so high that it was emsMstod on the flag¬ 
ship whether It W<t* net advisable to devi¬ 
ate toe ships from toeto true course ao 
tost toe lmmaose waves would not be 
taken head on. 

Never befere bad toe dreadnought* met 
with mtoh weather, and even the blow 
enmnatorod off Hatters* to MM2, which 
■cattored the fleet and delayed It for sev¬ 
eral days, was mUd to comparison. Bocae 
of the old, experienced men even went 
so tor e» to call the storm a typhoon. 

Bear Admlnd Charles J. Badger, com¬ 
mander to chief of the fleet ordered It to 
head into the teeth of the atom at a weed 
oMZft knots, which, because of the fric¬ 
tion of the wind and waves, was reduced 




reached the bridge, which, high as It we* 
above the water—about fifty feet—was en¬ 
veloped In solid sheets of green water 
tossed high by the bow and hurled aft at 
express train speed. It was simply im¬ 
possible for a man to stand the force of 
the wind and water as It drove across the 
bridge. Hy watch time, by stndlmeter 
measurement, the crestB of the waves were 
something more than a quarter of a mite 
apart 

The bow of the “Florida” was smashing 
up and down at a rate of five times a 
minute, reaching limits of vertical rise 
and fall neurly fifty feet apart. During 
the first thirty feet of the drop the force 
of gravity had full sway. The flare of 
the bow caught the sea and for an instant 
checked the drop only to lose its hold an 
instant later, when down went the bow 
again for twenty feet more. As the bows 
of the dreadnoughts are very pointed with 
a flare at the top, there was but little re¬ 
sistance furnished against the first period 
of downward drop. 

With her deck at an angle of ten de¬ 
grees to the horizontal, the “Florida” 
mounted the groat waves. They passed 
under, leaving the bow high In the air. 
At times, more than thirty feet of the 
ship’B bottom at the stem was out of 
water. Of course something more than 
air is needed to support a body weighing 
nearly 22,000 tons, which is about the dis¬ 
placement of the "Florida.” The "Wyom¬ 
ing” and "Arkansas” class are several 
thousand tons heavier, while the new 
“Pennsylvania,” now building, is a ship 
of 31,000 tons displacement 

I cast about for something with which 
all civilians are familiar to illustrate the 
severe motion of the ship and the experi¬ 
ence through which the ships passed. Just 
enter one of the fast elevators which 
shoot from the basement of a skyscraper 
to the roof in such incredibly short time. 
Let the elevator drop suddenly for thirty 
feet The floor seems to fall out from 
under the feet of the passenger and be 
feels almost light enough to fly. Let the 
elevator pause and one feels as though 
be were going through the floor, and just 
as the thought flashes through his mind 
that he’s glad the drop is over, down goes 
the elevator again, with lightning-like 
rapidity, for fifteen or twenty feet. It 
stops with a convulsive shudder and then 
startB upward again with a jerk. About 
this time, to get the whole effect, someone 
should pour a torrent of water down the 
elevator shaft. Repeat this performance, 
and add to It a deafening noise so that 
conversation la Impossible, five times a 
minute for 24 hours, and you have a sug¬ 
gestion of what the ships of the Atlan¬ 
tic battleship fleet went through. 

Plunging through such a sea was the 
add test of the seaworthiness of the 
dreadnought type, and the United States 
can now feel assured that the dread¬ 
noughts cap steam at tbelr standard 
speeds through any sort of weather. 

Even to the roughest part of toe storm 
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the battleship “Florida” would hew been able to go Into 
action. The forward turret* were awnsh. but the throe 
after turrets could have been used with a fair degree 
of success against an enemy secern 1 miles away. It has 
long been contended that a naval battle could not be 
fought in very rough weather I believe that this con¬ 
tention has been disproved, for during the worst of the 
blow the guns of the "Florida” were trained on the flag¬ 
ship "Wyoming." tlx* miles on the port beam, and two 
of the jKtlnters told me that they had no difficulty what¬ 
soever In keeping on the target. 

A number of defects In the construction of the great 
dreadnoughts seems to have occurred; this is not a one- 
man opinion, but the consensus of opinion of the naval 
officers in the Atlantic fleet. 

The gravest defect Is the placing of the secondary 
batterv of live-inch guns, which are supposed to be used 
for torpedo defense; that is. to drive off torpedo boats. 
The guns on the "Florida" type Cf ship are on the gun 
deck and but fifteen feet above the water. Gun ports, 
h part of the sides of the ship, must he opened if the 
guns are to be used. 

Even In moderate weather these gun ports may be 
opened only at the grave risk of flooding the various 
compartments of the ship. This, of course, would short- 
circuit the electrical apparatus and render the guns 
hopelessly useless. 

Torpedo destroyers are being built larger and larger. 
There Is hardly any ordinary gale that binders their 
operation. Certainly there were many days and nights 
when the five-inch guns of the “Florida" could not have 
been used, although the weather was mild enough to 
permit destroyers to operate with a reasonable prob¬ 
ability of success. It would be under these conditions 
that a clever strategist would send In his destroyers 
to torpedo an enemy’s fleet. The only defense that the 
“Florida” type would have, would be the great 12-inch 
gnus. 

Either these guns of the secondary battery should be 
placed on a higher deck or should tie removed entirely, 
thus reducing the tonnage by many hundreds of tons. 
The ordnance experts state that If the secondary bat¬ 
tery Is placed on u higher deck where It can operate 
in any sea tu which a destroyer can operate, the center 
of gravity of the ship will be disturbed and that the 
guns would have to do without armor. Armor may or 
may not be of great importance for the protection of 
the secondary battery; but as it is placed now, the sec¬ 
ondary battery, under heavy weather conditions. Is 
practically useless for the purpose for which it Is in¬ 
tended. The larger the destroyers become (and they 
are growing In tonnage each year by leaps and bounds) 
the more useless becomes the secondary battery; for, 
the larger the destroyer, the greater the seaway in 
which she can operate. 

Oonalderable difficulty has been experienced In lash¬ 
ing the anchors for sea. The bill-hoard type of anchor 
has been abandoned, and on the dreadnoughts the an¬ 
chor Chain Is drawn taut by the anchor engine and Is 
secured. The anchor Itself Is not laslied by chalua and 
ropes with the result that sometimes it works loose and 
in a heavy sea will batter the ship's side unmercifully. 
The anchor of the “Florida.” which weighed several 
tons, worked loose during the gale, and, with every 
heave of the ship, would batter the hawse pipe. 

The ex|>erlment of placing the officers' quarters for¬ 
ward under the forecaatle la condemned by nearly every 
officer In the fleet. The motion la so severe that they 
cannot do the work which must be done In their rooms, 
and, when at sea, the wardroom, out off from the rest of 
the ship, is ao stuffy and uuconifortable as to be un¬ 
bearable. 

On the "Florida" there were two fire-inch guns in the 
wardroom. It was impossible to tightly close the gun 
ports, with the result that several times the officers 
dined with an Inch or two of water on the deck. 

On the whole, the dreadnought type of ship has shown 
its absolute superiority over all other Classes of craft 
for main Une-of-hattle lawIMon The motion waa severe; 
but at no time would it have been impossible to go into 
action at five minutes notice. The ability of the ships 
to maintain a standard Bpeed through any kind of 
weather will, of course, have an Important bearing on 
any naval actions into which the dreadnought type may 
be ordered. It ia probable that in the dreadnoughts to 
Ik* built In the future some change will be made in the 
dlsikwition of the secondary battery; but it is certain 
that so fur ns the general design is concerned the type 
will be standard for many years to come. As to the lines 
of the ship mid the great tonnage found in the.newer 
dreadnoughts, no change will tie made until great strides 
have been nccowplishd in the art of marine construc¬ 
tion ; for the type is iik nearly iierfect as possible. 

Tim Symons Gold Medal of the Royal Meteorological 
Society awarded every two years, and alternately to a 
British and a foreign meteorologist, will be presented 
at the annual meeting of the Society next January to 
Mr. W. II. Dines, F.R.S., the leading English student 
of the upper air. ^ t 


_ u a fof' 'VS; 


[The editors ere not retpt Mettle for etetemente 
mode in the correepondenoe ooteam. Anonmone com- 
mentootione cannot be considered, but the MON •/. 
correspondents trill be vHtkbeld triten so desired.) 


"■ AeUngton stations 

■ and that these should he received ion etu wnng i f pfi l r 
recorders. Why not tearateesi ffiirt 
and echoed hack from the 

1 MdinK*' iHdb' AHE 

' time elapsed between send 
a*»wo*e the Paris operator sands 
ington station answers within a aoeon*. 
turn would be received at Porta after aatetervia’,*^- 
to the delay at the other end pint 
, grind twite, tram of the warn ^ ^ 

ft is poegthle to anticipate tin ft PW ! 1 ; 


THe Mast NuM lamtkm ' 

To the Editor of the Scmrowp Avwucan ; , grind 1W.rite trand of the 'warn ^ , ? 

The most needed invention, the writer believes, is a pogMROe to anticipate apprarimuMf the^detde*. v 

means of harnessing electricity in its transit from mlaatlon of the time of transit, Herman waw» are 

heaven to earth in sufficient Quantities to be of pwc- oadulatioM of the onu ether which cssriystbe radla- 

tlcal us* for power, beet, and light Benjamin Frank- Boss at light and heat Tha apeed of the Mfter .hiyfe ■ 
lln, before we were born, harnessed a aafficient quantity has been measured many times with 
of it to produce a spark, and it seems that all of our* curacy, and hi close to 186,060 mlteaper asitoOd. • 

inventors since then have failed to do more in that 4twk ast heat light at vartane colors and tl» torirtblhultm- 
The writer believes this as sure to come as that we viplet radiation differ among themaeltee only itt-VWRfr- 

have the telephone and wireless telegraph and aer* length. The speed hi the aeme for all,, and aP dM «f 

Plane. Wonders never cease. It la as it were but g the same type, namely, ttamwOBae- 

fortnight since the Idea of an aeronaut flying, head «.thusn*tMe<* wntec. It AOTsareteatwireium wares 

down, looping tbe loop, and even defying the skill of ora. of exactly tha aaraa Uni..hri;ihmHairito;ri^riM 

the birds, who have been supreme in the air ell tha longer than the minute fmeHona of iua lNh wMob 

past centuries. Let the minds of our Inventors center nmasurethe length of ttgbt and heat wave*. 


upon the harnessing of the boundless electric forces and 
see how soon advancement will be recorded. 
Indianapolis, Ind. J. A. McAnvitv. 

Student Labor and Public Woria 

To the Editor of the Scientific American ; 

I noticed in the Scientific American for Decem¬ 
ber Oth a short article on student labor on public works. 
The Dickinson County High School has been employ- 


From Paris to Washington it ia otHnoximataly 4.080 
miles. At 188,000 miles per second, trig means that 
tha signal will reach Washington about Mm second 
after leaving Porta. 

For recording intervals of time so short as this With 
accuracy worthy of the opportunity, the ordinary chron¬ 
ograph would seem hardly suitable. It occut* to me 
that a photographic appliance might be devised to do 
tbe work a gnat deal bettor, Some such arrangement, 
for example, as this: A circular sensitive plate rotated 


lng students in various occupations for the past two at high speed in a light-tight cap* containing a small 

years. The high school has a farm aud a school gar- window which gradually travels radially. A weak eon- 

den. A part of the labor on these has been performed slant light traces through the Window a Spiral ItUe on 

by students. The mechanics department of the inatltu- the plate. The receiver of the wireless wave actuates 

tion makes hay racks, water troughs, feed troughs, sin- a email mirror which throws an intense beam of light 

gletrees, doubletrees, neck yokes, wagon tongues, etc., across the window at every vibration, but normally the 

for tbe farmers of the surrounding country. It also beam strikes tbe case at one side of the opening. The 

repaired lost, year two gasoline engines. A new shop same Instrument might act to record the sending of 

for iron work is now nearing completion. All of the the signal, or the light of the spark itself coming 

wood work, including the making of the window frames, through the window could make tbe mark. Then, know- 

doora, roofing, etc., has been done by student labor. lug the speed of rotation of tbe plate, or haring pboto- 

Tbe cement, floor and walks will also be put In by graphic marks made at suitable Intervals of time along 


A Comparison of Battleships 

To the Editor of the Scientific American ; 


students W. 8. Hobs. the aplral, the determination of the lapse of time would 

Chapman, Kans. be easy. 

A weak Impulse which bad traveled 4,000 miles 
a rtiould be much mare I w * mv « in its action upon some 

A comparison oi mniesnips in ch delicate apparatus us that needed to deflect a tiny 

To the Editor of the Scientific Amkbican ; ®inwr than upon a machine which could m»ke a 

Tour article In the Scientific American 8pto.em*nt mechanical mark upon a paper record. The device to 

of November 22nd comparing so-called contemporary actuate tbe mirror might be some sort of D’Araonval 
British and American battleships Is a little unfntr to galvanometer, or perhaps even a telephone receiver with 

British designers and not up to the usual Scientific * he mirror glued to the diaphragm. 

American standard of accuracy. As the British and Berkeley, Cal. Howard H. Bum. 

American fleets cuu never, by any conceivable circum¬ 
stanced. be arrayed except on the same aide, I think f a _- n-i-v-- 

you will agree that the facta can be discussed and eom- 

Iwred openly and without fear, and 1 hope you wilt To the Editor of the SenewTtnc American i 

allow me briefly to refer to the matter. You compare Have noticed your recent articles on lunar rainbows 
the “Nevada" and "Orion," but I cannot Imagine how and rainbows seen after sunset, and it occurred to mo 

you can consider this a fair comparison seeing that the that you might be interested in a report of a lunar rate- 

"Orion” was actually afloat in 1810 and completed in bow observed by tba writer on tba night of September 


Lmnr Rainbow 


lOfl, while the "Nevada" will not be ready until 191B. 

I presume you select the "Nevada" ae being as i»wer- 


18th, 1013, at 0:15 P. M. 

This was observed from a Vermont Central train 


ful a battleship as you have launched; and if you wish while running between Mount Harmon and Northfleld, 
for a contemporary British ship of the same date and Maas. There was a bright moon high In the sky, and 

most powerful tyi*, you will find her in the “Queen nearly full at the time. Tiny needle points of rate 

Elisabeth.” showed on the panes, and the rainbow was observed on 

_ t „ . „ the west side of the track, apparently about Are hum 

Tto ” tw0 *" *£" ! „ *« Tta «, Mn. Z. 

_ . .. . ", «—«-*«• that tha -Jtrh.ru M at tha haw rant ina. th, pu 

Date of launch . 1918 1013 ture, white the northern end rested upon the tons of 

Date of completion— 1015 1014 . trrn/l .rmrantiv hUrt 

*—». 

T °LT , " r Mt SflL ? except they were of a lighter shade. 

Designed speed . 20% knots 25 knots Thto Mme WM observed by Mr. ». H. Whitcomb 

Armament . j 21- 5 in. 18- 8 in. *^£^ CO ° a ' ^ W ’ 

Wallfhf V.r/utAiHAt. 1AOOO lhat IKAttft IK. NCW XOrfc City. 


Date of launch . 1918 1013 

Date of completion.... 1915 1014 

Tonnage .27.500 27,500 

Thickness of armor belt 13% in. 18% In. 

IVaigued speed . 20% knots 25 knots 

A mtaman, 1 10 ~ 14 lj »- ! “- 

Armament .12l— 5 in. 18- 8 in. 

Weight of broadside... 14,000 lbs. 15,800 lbs. 

Fire direct ahead or 

astern . 7,000 lbs. 7800 lbs, 

Torpedo tnbes . 4 5 

Of these two boats launched at the same time, of 
identically the same tonnage, the "Queen Elisabeth" is 


Torpedo tubes . 4 5 H* RcnwiwUe Long DMoace FHfke <rf 

Of these two boats launched at the same time, of Tidrfam 

identically the same tonnage, the "Quean Elisabeth" is npMft' T«Hs to Cairo flight places Ken* Jam V4M- 

Hot-wtaa., K.aWort, OtaWra. Sngtatid. ' 1 


The of WWm Wane 

To tbe Editor at tbe flemmne AktmcAa;. 

The tebsme for msasurtug the veterity of wtrelem 
waves propteed by Mr. Rlggli in ygsr Msqe of Eorara- 


t«r 15th, strikes me as very Interesting and tegontoua, and travened 
but I think that the problem Is eteo rimpi«r thus b« CoarimH 


Wmmw*«t Putersbori-Pxrts round at 8,000 sritm this 
yte WW. easy ffighte te-comporismi. , ., : 

■*mre nod Brindejonc do* MottOnateflov^ 
***** vndrtees made himself sublet to arrest 
la temtenr by -amA- oumm <tks iitesrrnhi tfha " J ~‘- \ 

had traversed mnmtetek lfOOO feri klgfc..<te -STwar ' 
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•**' smm&mmM 

ifion Between Aircraft and the Ground* 

A dip tiu g Wifeless to the Requirements of Military Aircraft 

By M^jor H. Bannerman-Phillips 


operetta* of anymagritade, and ft ton* ter o< tuppte- 
tt to nerarthatoaa 

ofwehimportance that every nation wWcb Mptres to 
to * naval power finds It aeceamry to atody the subject 
, ## Jffiposstttetosw*** ter aircraft wlU tie use. 
Mhr tMpM of Hpwk bat at present they in 
to be Mcfamed apon only tor obtaining Information. 
H<w to esote* ttat Information to headquarter* 
toe leMt poeeAlo loea of time to frequently of u aroeb 
Importance at bow to vmm tt Aircraft travel such 
toitotow on MeouHttoetaee toot visual »i g««nii| jg 
often totomettoeMe, borides being liable to be teed by 
tor en e tof, and at Abort dtoteaoas tt to quicker to drop 
written eaeaeagee »t p re a r ra nged epoto or to return 
•ud report tea person. 

It to of course feasible tor toe observer who to respon- 
riUo tor toe eeeatte of 
turn an airship by means of 0 parachute at a given 
print, eay near toe headquarter* staff in toe field, the 
vessel Which carried tom bring then free to proceed to 
too alt service camp to refit, without lots of time. 
Major Maitland, an officer of the British Boyal Flying 
Corps proved toto on October 18th tost by dropping 
from the airship "Delta" in a parachute by way of ex- 
. pertinent when at an altitude of about 2,000 feet with 
complete success. He had dropped from a balloon 
on a previous occasion. In similar fashion. 

The PoariMUtiaa of Wiretap. 

> to the beat method of 
i, although it to open to the objection 
t its use may betray toe preaeoce of the scouting 
aircraft to the enemy, especially at night, when it might 
otherwise escape notice In toe caw of an airship. The 
weight of the apparatus to another matter which to a 
disadvantage and which practically redness its use on 
y abort distances. Then 
s are liable to be picked up 
and read by toe enemy, It will usually be sdriajMe to 
send them in cipher. This involves low of ftma spent 
in deeding them, and tone to nearly always precious 
when there to a question of convening Information, as 
already pointed out. Therefore it may be simpler, 
quicker and altogether more satisfactory, especially in 
the caw of an aeroplane* to return to headquarters with 
the remits of a reconnaissance, than to code and send 
it and have tt de-coded at toe ground receiving station, 
whence it may have to be again sent on by messenger 
or signal to headquarter*. 

Even in the caw of code messages, the enemy may 
posbee* officers skilled in cryptography who will be able 
in a reasonable time to discover the code and read them. 

The aeroplane in its present state of development is 
at a considerable disadvantage as compared with the 
dirigible in regard to the nse of wireless telegraphy. 
The continuous vibration and noise of engines and pro¬ 
peller render tt Impossible to receive any message what¬ 
ever,t and unlew It carries an observer m well aa a 
pilot, toe sending of anything more than the very 
rimphset report would be out of the question. Consid¬ 
erations of weight and aerial militate against sending 
farther than about thirty miles, and If it to considered 
wry to carry an observer, oil and fuel for long- 
a aad possibly aa automatic rifle 
m for defensive purposes, the 

* The eevar detfgn at tola w«ek*« Issue of toe flcismrivtc 
Anaemia tesNeaate a type of portable, wliekws ippsntu* 
which has been tatmri by Mr, WlUtom DubWw of New York 
for aa* «a streplama, aad which baa proven itself remark- 
•My easiest In taste cmduatri at AMartoot last autumn by 
British amy oMssrs, The ip a er a t w overcomes toe principal 
toftettow aaeattepad to Mater Baaawnaaa-PbUUpa article, 
riff to* benefit ef tow* famUtor'wUb wlreteee It may be 


ttoaow cu wa a t without the M* of » retsry eoaverl 
afttetotoa U SfO watte eapaetty weigh* only to povau cum- 
piite tor toaawfitttog. pftkaat to# gteerater, which iteaff ti 
not ****** an aMtenryfoa mater and weighs IS pound*, 
tow priaripte « operatom ftgaato an obtaining a aeries of 
uaUitettomal totputa* by a onrieater dUtoarg*. palwttaf 
cairaato tottriffiag me tutor at mgater totemta at a fra 
teMMyri.fiW gte etMtoL^Tbew Jh»U*h *v# produced from 
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tltoSfriVeaMe'fwt trass- 
'“jaaettol la Mate conducted 


ti Wright of wtrelew apparatus will become a 
very aarioaa Consideration. It would be also a doubt¬ 
ful advantage in view of the time to be taken in send¬ 
ing m ewa gwi by code when a return can be made at SO 
or 60 miles an hour for the purpose of reporting direct 
to headquarters. 

With to# airship or at any rate with the large weight¬ 
carrying airship*, the case to reversed. To begin with, 
be eent up to 200 miles, either to a per- 
er other station, or to a cart-station such 
of the Marconi Wireless Telegraph Company, 
specialty designed for military work. It to quite feas¬ 
ible to stop the engine* tor a time in order to receive 
instructions on the subject of the reconnaissance in 
answer to reports eent According to present rites of 
speed an airship could cover the 200 miles of the out¬ 
ward Journey la tour to five hour*, and after hovering or 
sailing slowly for an hour or so over the area to be re- 
<while simultaneous notes were made by dif¬ 
ferent observers and photographs taken), could return 
in another four or five hours with the negatives devel¬ 
oped and ready to supplement the reports. In the 
meanwhile these totter would be sent on ahead by wire¬ 
less at once, and corroboration, personal explanation 
and answer to question concerning details would fol- 
(■ Ibw on arrival at headquarters. 

Flashes and Their Utility. 

Methods of visual signaling between aircraft, and air¬ 
craft In mid-air or between aircraft und the ground, 
Include flashing lamps at nlgbt from either aeroplanes 
or airships, and semaphore from the lntter by day. 
Written messages can be dropped by parachute. Where 
it is inadvisable to return and report, direct wireless 
telegraphy to by far the best of all methods of com¬ 
munication. Any wireless system which can be worked 
on land answer* practically as well In mld-alr, though 
of course toe weight to be carried is a very Important 
consideration and makee certain systems unsuitable. 

The British Air Service has Its own system, and the 
Bouget is also much used. A satisfactory aerial tor 
aircraft to the trailing wire which can be kept rolled 
upon a drum and unrolled and rolled up agnln when 
not In use. A safety catch can be arranged In connec¬ 
tion with this form of aerial, so that If by accident it 
should become entangled in anything during flight, the 
pull would release it and thus obviate damage.* 

With regard to portable ground stations to be used 
in communications by wireless with aircraft. It would 
take too long to compare the merits of different systems. 
It must suffice to give a short description without too 
many details, of book of the best known—those of the 
Marconi Company, who have made a special study of 
the typo. The largest of these stations has a range 
of about 200 miles. It to designed for wheel transport, 
the time required to erect or dismantle Is 20 minutes 
with 6 men; 8 men could do the work, but it would take 
longer, naturally. The weight of the station alone to 
about 784 pounds. For transport It is normally divided 
into two horse-drawn units, or the whole can be con¬ 
veyed aa one unit, if self-propelled. In the former case 
the limbered wagon type of vehicle has been adopted. 
The first limber carries the generating plant and the 
wagon carries the transmitting and receiving appa¬ 
ratus; the second limber carries a supply of gasoline 
and ape re parte, and the wagon carries the masts with 
all their gear, as well as the serial and earth wires. 
The prime mover of the station consists of a 2-cyllnder 
gasoline engine having an output of about IS horse-power. 
It rune at a speed of 2,000 revolutions per minute, and 
to air-cooled by a special blower mounted on the fly¬ 
wheel, which keeps a continual blast of air circulating 
round the cylinders. 

The engine to direct coupled on au aluminium bed¬ 
plate to a aelf-exeiting alternator having an output of 
about 2 kilowatts. Mounted oh the shaft of this alter¬ 
nator St the end remote from the engine Is the disk dis¬ 
charger, the function of the latter being to break up 
the train of waves Into groups of waves so as to give 
the sound produced in the receivers a musical note. 
The current from the generator to carried by a flexible 
cable to the Instrument cart, where It passes through 
toe manip ula ti n g key to the transformer. Here it to 
transformed to a high voltage current which charges 
toe battery of condensers In toe primary high-frequency 
circuit These condensers discharge themselves through 
the disk discharger (already mentioned) and through 
toe primary ef toe high-frequency transformer, the 
seco ndary of tote falgh-fregosncy transformer being 

*i»or rarer design Am how the aerial may be dtoeeed 
rates wbm, vffiwson. 


connected to the aerial on one side and to the earth 
on the other side. 

Both the primary and the secondary circuits of this 
high-frequency transformer are connected through suit 
able inductances for changing the wave-length, and 
through the change-time switch, by means of which the 
operator la able to change his wave-length at will. The 
receiving apparatus to also carried In this cart and 
consists of 2 separate receivers, one receiver being spe¬ 
cially adapted for the change-time switch, and toe other 
receiver being of a more simple type and arranged for 
tuning up quickly to any wave-length between 500 and 
1,400 meters. 

The antenna consists of 2 woven wires about BOO feet 
long, which are supported by 2 masts 70 feet high. 
These masts are carried In sections and erected by 
means of a derrick built up of 2 mast-sections. 

When it Is necessary for a mobile wireless telegraph 
station to lie carried by pack transport the engine and 
dynamo are mounted on either side of a rigid pack-sad¬ 
dle frame adjustable to suit different, sized animals. 
The saddle frame acts as a bed-plate for the generating 
set, and to remove the saddle from the back of a horse 
and get the station Into operation takes only one min¬ 
ute. This t>j»e of saddle to used to carry all tho four 
loads of the “Cavalry Station,” which can move at a 
gallop, If required. 

An even lighter stutiou, but with a range of only 10 
miles, called the "Knapsack 1 ’ station, van lie trans¬ 
ported by 4 men, who each curry u loud of 2n to 30 
pounds, stmpiM-d to their backs. This would to* useful 
In connection with aircraft principally In mountainous 
country. 

The Lobster and Its Eggs 

T HE way ill which the lobster carries out Its trans¬ 
formations from the egg to the adult stage has 
been most obscure up to the present time, but the prob¬ 
lem may now be said to be solved by the researches 
made by Prof. Bouvier of the Tarls Natural History 
Museum. These he carried out at the Plymouth mari¬ 
time laboratory which to well fitted out tor the purpose; 
the character of the coast to such that toe lobsters are 
abundant among the rocks surrounding tho lighthouse 
and they fend to remain at tills place. After hutching, 
the young have sn entirely different form from what we 
know, and In the larval state they are quite transparent. 
Tho body has three pairs of swimmers and Is flat like 
a leaf, hence the name “phylloeoma” which Is given 
them. Of very minute size, they live entirely in the 
water. No less than nine stages of transformation ere 
observed between the larva and the perfect state, but 
the larva could not be cultivated up to the present 
On the other hand, there were a few rare specimens 
found of what Is known bb ‘‘puerulus,’’ considered by 
some as one stage in the evolution, but this was not 
certain. Prof. Bouvier now proves tote to be a fact, 
and it represents the lobster at the time when It ceases 
to swim and tukes up Its lodging In the rocks. At toto 
time it to about an inch long and quite transparent- 
with a rather soft shell. As tt to bard to see or to cap¬ 
ture, but few specimens exist st Paris. London, and 
others places. However, a fortunate catch at Plymouth 
brought up a “puerulus" which was being transformed 
into a lobster, so that the proof is now complete. It la 
stated that the time for the evolution from hatching 
of the larva up to the perfect lobster form to only two 
months. 

Substitutes for Celluloid 

T HE increasing use of celluloid for the manufacture 
of Imitation ivory, horn, shell, linen, wood, glam, 
porcelain, etc., to due to the Cheapness of this mixture 
of pyroxylin and camphor. It has, however, the seri¬ 
ous drawback of being highly inflammable, and even 
explosive at high temperatures. 

Hence substitutes lacking this dangerous property 
have long been sought. Such a one to acetyl-cellulose, 
made by the action of acetic acid on pure cellulose. 
This, however. Is more costly, and therefore has not 
made Ita way except where price la a secondary con¬ 
sideration. 

Very recently, however, substitutes have been invent¬ 
ed which are not only effective, but cheap. Theee are 
vitcone and formyl-ccltuUm , already known because of 
their employment in making artificial silk. 

While they are not aa yet uttllaable tor objects which 
mu«t have great solidity like those of horn and ivory, 
it la safe to predict a great future tor them, since 
already blocks of vitcoii have been produced which can 
be readily colored, polished, and worked. 





Morning and Everting Stars 


1 morning and evening stun may be determined by 
Inspection of the accompanying plot; and at the same 
time to exhibit graphically the principal elements of 
the solar system, to the end that the reader may famil¬ 
iarize himself with the relative positions of all the 
planets at any time during the year. Anything beyond 
a general Indnalon of the asteroid* has been avoided, 
inasmuch as these eight bnndred little bodies occupy¬ 
ing the apace between Mara and Jupiter, would require 
a separate article for extenaive treatment. 

The year 1914 Includes in its record the Interesting 
departure from the usual, In a transit of Mercury which 
occurs In November of this year, when a tiny speck 
representing a planet 8,000 miles In diameter will tra¬ 
verse a chord of the Sun’s disk, accomplishing the Jour¬ 
ney in a little over four hours. 

The Sun. 

The Son, which controls the motions of the planets, 
la a self-luminous globe whose diameter is 864,807 miles, 
or a little over one and eight tenths the diameter of 
the moon's orbit. Its volume Is 1,800,000 times the 
Barth's volume. The Bun rotates on Its axis, which is 
Inclined to the ecliptic, In about twenty-five and a 
quarter days, and In the same direction as the revolu- 


A Transit of Mercury 

By Frederic R. Honey, Trinity College 

of four, the terrestrial and major planets; the orbits 
of the latter are drawn to a scale which la very much 
reduced; and the great difference between the scales 
will be apparent on comparing the orbits of the Barth 
and Mars In the two plots. 

The Barth. 

Our planet, which may be regarded as a moving ob¬ 
servatory, revolves around the Bun In 368% toys at U 
mean distance of 92,894.767 miles, and at a mean veloc¬ 
ity in its orbit of 18% miles per second. The axis «« 
the Earth Is inclined to the plane of the ecliptic at an 
angle of about 96% degrees, and the Barth rotates uni¬ 
formly in a sidereal day, which is nearly four minutes 
shorter than a mean solar day, In the direction of the 
arrows (see position for January 1st). The center of 
the orbit Is at o, which U at a distance of a little over 
1,800,000 miles from the Sun (=e, the eccentricity). 
At the perihelion passage In January the Barth la there¬ 
fore more than 8,000,000 miles nearer the Sun than it 
Is at aphelion in July. The positions of the Barth and 
of all the terrestrial planets are shown at Intervals of 
four days. 

Mercury. 

The great velocity and variability of the planet's 
motion, by which the perihelion and aphelion passages 








Btoto Mam’s orbit Is 
than that «f any of 
■ H ie «*ar that the pmfeethms 
other planets In both plot* do 
from their true Arm. , ', t ; 

v«sc , 

On eeoount of the email eerectrtetty wfcteh to MRM»*y; 1 
vlslble ln the plot, the orMt ot Vmm# 
from a circle, and the 'mutton of the ghmiaf JiTmigtir : ‘ 
uniform at the rate of 21.9 miles per aeomd. 
orbital plane la inclined at an angle which to-a BttfC 
less than one half that of Memory. i> 

taace from the Sun, to terms of the Btrth’amsaitdto : 
tanee, Is 0,728; and the parted of Mtfto* la 
days. Thus Venus makes more than one an* a half 
revolution# dnriag the year. On August ip the Ptou* 
returns te a print on the orbit which Is very nta* the 
position of January 1st, a distance traverse# to siren 
tenths of n 4ay. lto dates until August Mb are at¬ 
tached without the orbit; for the wet of the year they 
■re shown within the orbit 

Mara, 

The plane of the orbit of Mars la Inclined at an aogli 
of only 1.85 dwpeea. While the eccentricity In Men 
than that of Mercury'S orbit, Its linear eccentricity, or 
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The orbits of the terrestrial planets for 1914. 


The orbita of the motor planets for 1914. 


tlon of the planets In their orbita, as Illustrated by the 
arrows A In the plots of the orbits of the major and 
terrestrial planets. The Sun's apparent diameter, which 
subteuda an angle of a little over % degree, varies, 
slightly during the year, it subtends a maximum angle 
when the Barth Is at perihelion In January; and a 
minimum angle when the earth Is at aphelion in July. 

The Terreetrial Planets. 

The planets revolve around the Sun In the same direc¬ 
tion in elliptic orbits, with tho Sun at one focus, con¬ 
forming to Kepler’s first law of planetary motion. The 
orbital planes are inclined at small angles to the eclip¬ 
tic, which la the plane of the Barth’s orbit; and the 
intersection of each plane with that of the ecliptic la 
milled the line of nodes. This line passes through the 
Hun, and In order to avoid confusion it la drawn only 
in the plot of Mercury’s orbit A part of thlB line Is 
shown, however, In each of the ploto of the orbits of 
all the planets at N and A”, where the planet passes 
from one side of the ecliptic to the other. If this page 
be placed in a horizontal position, it may be regarded 
us Ihe plane of the ecliptic; and for convenience of ref¬ 
erence It la conceived to divide apace Into two parts, 
via, that which is below and above the ecliptic. V 
Is called the ascending node, and W the descending 
node; perihelion, or point of nearest approach to the 
Hun, Is at P. The planets are divided Into two groups 
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are made respectively at the rates of 35 and 23 miles 
per second, are due to the close proximity of Mercury 
to the Sun, and to the eccentricity of Its orbit, which 
Is greater than that of the orbits of BDy of the terres¬ 
trial or major planets. Mercury's mean distance from 
the Sun, expressed In terms of the Barth’s distance, Is 
0.3871; and the eccentricity, bringing the center of the 
orbit to ft, Is a little over one fifth. In representing it 
on the plane of the ecliptic its true form Is obviously 
distorted, but the deviation is scarcely apparent In the 
plot. The maximum angle which a radius vector forms 
with the plane of the ecliptic is 7 degrees, the inclina¬ 
tion of the planet's orbit, and since the projection of 
a line on a plane Is equal to its true length multiplied 
by the cosine of the angle which the line forms with the 
plane, the maximum diminution In the p r e s en t case Is 
less than one hundredth of Its length (cos 7 deg. = 
0.9925). 

The planet’s period Is very nearly 88 days (87,97 
days) snd its position is shown at Intervals of two 
days. Beider’s second law, the radios vector sweeps 
out equal areas In equal times, Is Illustrated. For ex¬ 
ample, taking the Sun’s center as the common vertex of 
two triangles whose bases, representing equal periods 
of time, are respectively that part of the orbit between 
the dates September 9th and September 14th, and that 
part between! the dates October 2tth and November, 
1st, the areas of these triangles are equal. 


actual distance from the Sun to the center e, which to 
nearly one tenth the mean distance, to much greater 
than the corresponding measurement an the axis of 
Mercury’s orbit The mean velocity to It tnUee per 
second; the mean distance from the Son to 4 JOBT t !'mm 
the Barth’s distance; and the period of revolution to 
1.88 years. 


The Malar Planets. 

The following table gives some eg the eternals of 
the orbits of tho Mjw'tfuMts. The mem dtotaoere 
are given in terms of the Barth's nwui distance. 










Cenjunrttowe ef At Planets. 

The test conjunction in the rear, that of Mercury 
and Venue, January 18th, to the only one which to lllus- 
: Stated tot tha plot, The reader will eerily discover a 
conjunction, by an inspection of the plot which shows 
the positions at the Barth and of the planets at the 
date glean ta the table. 


l* o* tran- 

ait totof'rimesrt tnothw^Sto an lateral of thirteen 
f#* WOrcury to near enough to the node at 
the aaoostd date, la which brent the transit occurs later 
in tile matath. Transits occur at consecutive Intervals 
Mpmeated by the series 7,18.13,18. 7, 13, 18,13, 7, etc. 
The non of any four consecutive periods 'to 4fl years, 
which always Includes ene pettoA qf 7 and three of 13 
fa*». Dividing 46 by Mercury's period we have 
40 

» 10006. Thus, It appears that after an in¬ 
tern! Of 40 yeare, and 191 revolutions of the planet, 
a tranrit ocean when the Earth and Mercury are near 
the seme potnt in each orbit The following dates when 
transits occurred, Uhwtrate these intervals: Novem¬ 
ber 4th, 1607; November 7th, 1881; November 10th, 
18M; November 14th, 1907; November 7th, 1914. The 
first observatlou of a transit of Mercury was made In 
Noyenber, MW; and It will be seen that this date be¬ 
longs to the series; thus 1907 — 1631 » 270 = 46 x 0. 

Hew to Find Morning end Evening Stars. 

Morning and evening stars for any day In the year 
may be found by placing the plot of the terrestrial 
planets in a position where the date attached to the 
Barth may be read without turning the head. In this 
position a straight edge through the Earth and the Hun 
will divide the planets luto two groups; those on the 
right which rise before the San, and which are therefore 
morning stars, and those on the left, which set. after 


ttouM the bent conductivity of steel, and the heat con¬ 
veyed from the barrel to the aluminium fins to rapidly 
dissipated by the continuous passage of currents of 
air between them. The first few hundred rounds raises 
the temperature of the barrel to 330 deg. Fahr. There¬ 
after it rises more slowly, and after one thousand 
rounds have been fired it done jaot exceed 440 deg. Fahr. 
By varying the dimensions and form of the aluminium 
jacket, it to claimed that any desired limit of cooling 
may be secured. 

Col. Lewis considers that the method employed for 
feeding the cartridges is an even more important im¬ 
provement than the cooling device. In this design, the 
belts or long metal slips used In other guns of this 
character, are abolished, and in their place to a hori¬ 
zontal balanced rotary magazine, shown in part plan 
and In vertical section, in which the cartridges 
Hre placed radially, the magazine being attached up¬ 
side down, over the breech opening, and held in place 
by a pivot stud on the receiver body. The operating 
spring is placed on the bottom of the gun, and is 
far enough removed from the barrel to avoid being 
affected by the heat of the barrel. 

The energy required for loading, closing the breech, 
firing the cartridge and ejecting the empty case to 
obtained by diverting some of the gases of discharge 
through a small hole, drilled through the bottom of 
the barrel, a few inches from the muzzle. These gases 
set on a piston in a cylinder carried Immediately ls>- 
neath the barrel, the piston being nt the front end of 
a long piston rod, the rear end of which In connected 



This gun, weighing only !M% pounds nod firing BOO shots per mlnots st maximum speed, ta specially adapted for military aeroplanea. 

Details of the Lewie air-cooled machine gun. 


CONJtrNCTtONB 07 THE PLANETS. 



the Hun, and are evening stars. Between superior and 
Inferior conjunction, Venus and Mercury are evening 
stars; and between inferior and superior.Conjunction, 
they are morning stars. Before conjunction a planet 
whose orbit to outside the Earth’s orbit to evening star; 
after conjunction it to morning star. At the date of 
opposition, when a planet is above the horizon before 
and after midnight, It to both morning and evening star. 
The Earth'rotates in the direction of the arrows (see 


A Transit of Mercury. 

A transit of Mercury across the Son’s disk can occur 
only to the month of May or November, and when the 
planet to near one of ton nodes of Urn orbit If the 
Hue of toe nodes he produced te both directions. It wiU 
be seen that ft tatoraeets toe Barth’s orMt at points 
whMb tow planet reaches early M these months. On 
account vt the great eooeatrtefty of Mercury's orbit, 
he (Knee vwjr much nearer the San at toe ascending 
mde when he '-to approaching perihelion; and as a 
coofMautae* November triutsUa are tor toon frequent 
than thoae whieh occur to the month of May The in¬ 
ternal of tone between two eonaeoutlve November 


. _ .1 <MM» «8 days) expressed in a 

frafthm of and---*•<*; 

HMIaorarto^toiuttoits to, 
t^lt wlU fOUew another. 
-to»<1*SMt to near enough 
uEI uu* -x— during this 



for January 1st). Between sunset and suo- 
rtoe, the observer to on that half of the Earth's surface 
which to to shadow. At sun-rise he emergen from It; 
and at sun-set he enters It By an Inspection of the 
plot it to a simple matter (o determine the relative 
positions of the observer to the Sun and all the planets 
during the day or night, at. Buy assigned date. 

The Lewis Air-cooled Machine Gan 

W E present illustrations of an air-cooled machine 
gun, the invention of Ool. I. N. Lewis, formerly 
of the Butted States Army, which has been undergoing 
firing trials successfully In Russia, Belgium. Italy, Aus¬ 
tria, and Sweden, and to now bring tested hy a special 
board of officers of the United States Army. Cel. Lewis 
to known to our readers as the inventor of the Lewis 
depression rangefinder, which 1s to service on the coast 
defense batteries of toe United States seaboard. 

Two problems of special difficulty confront the de¬ 
signer of ah automatic gup timed to fire a large number 
of Shota at high speed, namely, keeping the barrel cool, 
and, feeding toe loaded cartridges and ejecting same 
When empty. By study lag the accompanying illuatra- 
tt will be seen that the barrel to inclosed in a close- 
_ jacket, made of aluminium and formed with a 
ntutter of radiating longitudinal fins. Fitting closely 
over the outside edges of these to a light steel caring 8% 
diameter. TktoeEtaads beyond, the forward end 
__ At each discharge the Wtshgf gases from 
, . acts ad"rHMl. of.ptonp plunger and sucks 
of tosb air through the V-ahaped channels 
**0 the barrel. There to -4-peeaage of fresh 
at each discharge, end this serves to cool toe 


to the breech-operating mechanism. Ool. Is»wis describes 
the action as follows. When the gases act on the pis¬ 
ton. the energy stored in the moving mass overcomes 
the resistance dne to the work of unlocking the breech, 
extracting and ejecting the shell, turning the magazine 
to tiring the next cartridge Into place, and winding up 
the operating spring, which spring serves subsequently 
to close the breech and fire the shot. This complete 
series of operations may be completed at the rate of 
800 times a minute; but the rapidity of fire can be 
regulated to a lower speed by adjusting the area of 
the bole through which the gases enter to act on the 
piston. The operating spring below the barrel at the 
breech to simitar to that used in clocks, and it to 
mounted in a small oil- and dust-tight case In front of 
the trigger. The toothed periphery of the spring drum 
engages a toothed rack, formed on the underside of toe 
piston operating rod. When the last to driven back 
by the gases, opening the breech and ejecting the spent 
cartridge, the spring to wound up by the action of the 
rack on the toothed periphery of the spring case. When 
the momentum of the rod has been expended in its fwck- 
ward travel, the spring comes Into action, casting the 
rod back to its starting position, closing the breech and 
firing the charge. An additional advantage is that 
the friction set up by the gases impinging on the end 
of the tubular steel casing diminishes the force of the 
recoil one half. Hence, It Is possible to fire the gun 
when bolding it at arm's length—an advantage which 
makes It peculiarly fitted for use on aircraft. The 
weight of the gnn to 26% pounds. 


The Canadian Arctic Expedition.-—Press dispatcher 
from Nome, Alaska, state that the "Karluk,” the prin¬ 
cipal vessel of StefAnsson’s arotto expedition, suoooeded 
to getting out of the unseasonably heavy ioe that now 
bfatokadea the Arotto shore of Alaska; and making winter 
Quarters. The other Unto veeeeb of the expedition, th« 
“ Alaska,” “Mary Sachs,” and “Belvedere,” are fast in 
the ioe,-and thereforo are not likely to raaoh their pro¬ 
posed base in Victoria Land this season. 










Going Through the Shops—II 

Our Associate Editor Sees How the Automobile Industry Has Stimulated Machine Tool Manufacture 


F KOM tinsmith to electrician, from wheelwright to 
upholsterer, « score of trades contribute to the 
manufacture of an automobile. It is almost too much 
to expect all these operations to be carried on In a 
single fuctory. The majority of-motor car companies 
are content with the building of the motor and a few 
accessories, while some do not even do that, but pur¬ 
chase all the parts. Including the motor, and In their 
own «hop merely aasemble them into complete automo¬ 
biles. This Is true even of high grade machines, for 
the parts, although manufactured outside are made ac¬ 
cording to the company's own blue-priuts and specifica¬ 
tion! and under the eyes of their own inspectors. How¬ 
ever, there are a few companies who make practically 
every part of the automobile In their own works, from 
the foundry and forge shop to the wheel and body build¬ 
ing plant 

In this article we shall not attempt to describe the 
complete manufacture of automobiles, nor even single 
out any one branch of the work for detailed descrip¬ 
tion, but we shall present merely a few scattered notes 
on Interesting processes and machines that are to be 
found In the motor car factory. 

A visitor, particularly a layman who does not appreci¬ 
ate all the technical details of the machine shop. Is sure 
to find the forge shop most entrancing; for man has 
not outgrown his primeval fasclnatlou for fire, and a 
sight «f Incandescent metal atill throws a mesmeric 
spell over him. It Is wonderful to watch the ponderous 
hammer of the drop forge, dancing over the work and 
periodically coming down with a light tap that deftly 


By A. Russel] Bond 

shapes the glowing metal or with a resounding crash 
as it cuts away superfluous parts. The intricate shapes 
that are turned out by these power hammers arc mar- 


Mammoth pro* with which crowned fenders 
are formed. 


velous. The three photographs at the top of this page 
show some Interesting stages in the forging of a ring 
for a large beret gear. A rectangular block of white- 
hot steel is taken out of the furnace and hammered In 
the forge until it takes the shape of a bulging bogy 
with rounded abanks at each end. The body la then 
flattened and placed over a die at one side of the awffl* 
where at the next blow a slot Is all but cut through 
the middle of the body, so that It looks somewhat like 
a chain link, as shown In the drat photograph. At the 
opposite side of the anvil there is a depression 
flanked by a semi-circular boas on which the link 
Is rested. A simllaY semi-circular boos on the hammer 
head is Intended to enter the depression, so that whan 
tt descends it strikes the link with a shearing motion, 
spreading It open Into a ring, as shown In the other two 
illustrations. Of course, the process is more difficult, 
consumes more time, nnd is more expensive than cast¬ 
ing the ring, but the result is much toughter steel, and, 
considering the use to which the part la to be put, It 
la well worth the additional cost 
Noisy as is the forge shop, It cannot compete In din 
and distracting confusion with the shop where sheet 
metal Is hammered Into various forma. Enormous steel 
presses cut out the fenders and body parte from sheet 
metal. One of our illustrations shows a large prase 
stamping out a crowned fender. To this the side 
wings or aprons must be attached, and this is done by 
electric spot welding. Sheet aluminium Is largely need 
In the building of the body. To bring this metal to the 
requisite contour it must be hammered. Some car 





























bodies are made of oast aluminium, instead of sheet 
metal Moored to a wooden framing, and curiously 
enough the cast bodies are actually lighter than tbe 
sheet metal bodies, for tbe reason that they do not 
bare to Date ae much bracing. « 

In the body plant one views with Interest tbe appli¬ 
cation of paint to tbe metal parts by dipping, and also 
by spraying with an air brush. Tbe latter operates 
like the artist's air brush. A stream of compressed air 
Injects a flue spray of, paint which may b« laid on rery 
evenly- Automobile manufacture Is a young Industry, 
but it ban grown to be one of the biggest 
In the country, and hag furnished a great 
stimulus to machine tool manufacture. In 
fact. It has grown so fast that the tool 
maker , Has had a struggle to keep pace 
with It, It is constantly demanding spe¬ 
cial machinery, not. only to save band 
labor, hut to save machine labor; that is, 
multiple and gang machines which will co 
operate to perform the work that previ¬ 
ously required the nee of a number of ma¬ 
chines. It has developed new methods In 
setting np the work on the machine. 

It has produced Jigs of most Ingenious 
types to save time In setting np the 
work and to Insure uniformity of pro¬ 
duct 

In last week’s Issue of the ScnWTmo 
Amuucar we told of labor-saving methods 
employed In the manufacture of the low- 
prioed car. This may have led some to 
believe that In the higher priced cars 
labor saving methods are not employed. 

Because the higher priced cars are usually 
turned out In smaller quantities, it does not pay to 
carry the labor saving methods to the extreme requisite 
in the manufacture of the low-priced cars. However, 
where a groat many -parts are to be duplicated, 
where a single casting Is to have a great many 
boles boned In It, where a gnat many operations 
are to be carried on at the same time TO a single 
Piece of wortt, and where the various operations require 
simultaneous operation in order to obtain accuracy and 
uniformity', special Jigs and machines are employed, 
one of our Illustrations Shows the milling of a large 


number of spring bangers. These are mounted on the 
machines in batches of two down, and four milling cut- 
ton operate on them at a time, so that the opposite 
faces of each am of the fork are finished simultan¬ 
eously, and they must bear tbe proper relation, one to 
the other. Another illustration shows a multiple jig, 
the feature of which is the automatic device that holds 
tjm steel forged yokes lu place, to prevent them from 
springing while the arms of the yoke are being drilled. 
Before this device was Invented, great difficulty was 
in drilling tbe holes in the arms of the 



yokes, and keeping them in perfect alignment for the 
reason that the upper arm, being unsupported, would be 
sure to .bend under the pressure of the drill. In this 
Jig a division plats is placed between the two arms, 
and the yokes are held In position against, a stop by 
means of weighted levers. The weights on the levers 
are shown in the foreground. Six yokes are drilled at 
a time, and by the use of this special Jig 2.000 yokes 
may be turned out per day. 

Mttltiple-spi«dte drills are very largely used in many 
lines of manufacture, but seldom does one find a ma¬ 


chine as large as tbo one here Illustrated. It Is em¬ 
ployed In drilling the holes in the frame side-bars of a 
certain type of car The machine extends the fall 
length of the side-bar and consists of a gang of six 
multiple-spindle drill-heads, all of which operate simul¬ 
taneously on the work. Three of these enormous ma¬ 
chines are required to drill the holes In a single side- 
bar. One puts the holes In the top of the bar, another 
In the side, and tile third In the bottom. These three 
machines with six o|>erators and u sub-foreman will do 
as much work In u dt-j us twelve single machines with 
twelve operators, formerly. But not onh 
Is time and labor saved by the employ¬ 
ment of this multiple machine, hut the 
workmanship hus been carried to n finer 
degree of accuracy. Another Illustration 
shows a battery of multiple drills ar¬ 
ranged In line along a track upon which 
run the jigs that carry the cylinder cast¬ 
ings. The Jig is moved from drill to drill, 
and rapidly centered under each, until all 
the holes lu the castings are bored. 

In last week’s Issue of the SciEimrio 
American we showed some horizontal 
milling machines operating on fifteen and 
thirty castings at « time. On this page 
we show a horizontal milling machine In 
which only four cylinders Hnd crank cases 
are milled at a time. The machine Is in- 
tercatlng however for the size of Its mill¬ 
ing cutters. The larger one Is 22 Inches 
and the smaller oue 12 Inches In diameter 
with Inserted tooth cutters. After the 
work hss beeu set up on tbe table II takes 
forty mlnntes for the revolving cutters to 
face off the opposite ends of the castings. Another 
milling machine, here shown, operates on six engine 
bases at a time, which pass between and beneath fom 
large milling cutters, two of which are 15% Inches li 
diameter. In this machine the top and side of three 
engine Imses are milled while the bottom and opitoslie 
sides of three more are Mug machined. The milling 
machine replaces four former machines and four oper¬ 
ators. With two operators it can turn out 75 engine 
bases per day. However, the control of the machine 






























F OK many years inventors hare attempted to provide 
excovutlng machinery which would drill Into the 
ruck face «f a bending, loosen the material and remove 
it to spoil cars at the roar of the machine for transport 
to some place of disposal outside. Many different forms 
of tunneling machines have been invented, but tew. If 
unj of them, have been able to stand up 
under hard work, largely on account of the 
effect of the rapid oscillation of tbelr power 
drills and the constant Jar and vibration of 
the entire machine. Furthermore, the con¬ 
tinual renewal of the drills in all such ma¬ 
chines has been an important and expensive 
item and has acted against their success. 

In Its issue of January 19th, 1900, the 
Scientific American described and illustrat¬ 
ed a promising type of tunneling machine 
which powdered the rock by the direct Im¬ 
pact of twenty-five piston drills mounted on 
a rotating head This machine had an exten¬ 
sive trial In service, but failed to meet tbe 
anticipations of Its promoters. It was found 
that, like other tunneling machines, the 
fundamental principles of Its design were 
faulty. The lack of success did not discour¬ 
age the company which had developed the 
machine from further efforts In this field, and 
as a result of the efforts of Mr. Oliver O. 

App, the Inventor, a new machine has been 
evolved on different lines which, for several 
months, has been under practical tests that 
are eucouraging. 

An experimental Installation of this ma¬ 
chine has been made at Marble Hill, 223rd 
(Street and Broadway, New York city, where 
an ojien tunnel has been driven through the 
crystallised lime and quartz found at thtB 
point. With a full-sized machine, but with 
somewhat limited power, an effective demon¬ 
stration of Its working has been made, and a 
tunnel from 20 to 25 feet In length has been 
excavated through the extraordinarily hard 
rock there found. 

The present machine consists of n rotary 
bead carrying fifteen powerful pneumatic 
rock hammers which are directly In contact 
with the surface of the rock and revolve with 
the head. Instead of tbe piston type of rock drill used 
in the earlier machine, the new tunnel excavator em¬ 
ploys drills of the hammer type chipping away the rock 
like the hammer and chisel of the stone cutter. The 
arrangement is such that the entire operation is auto¬ 
matically controlled and operated from the time of 
contact of the cutting tools against the face of the 
rock to tl»e removal of the muck. It is here that the 
macblno shows Its superiority over other tunneling 
machines, for where the drills would operate whether 
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revolutions per minute can be made, with progress of 
an inch per minute, or five feet an borne, while with very 
hard material, three, four or m 
required for a single revolution. Tbe 
riee the head and feeds forward the limiting distance 
of feet, »fter which the machine itself must be 
moved forward and set with the hydraulic Jacks. Both 
the forward end rear diaphragms can be moved together 
or Independently. The shaft itself is hollow, 12 Inches 
In diameter with an 8-ineh bore, from which compressed 
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of 1911, through the mHVMhttm 

of title Massachusetts Inetitute of Technology, 

tbe Carnegie Geophysics 1 Laboratory, the 

Hawaii. A regular vmlcanologtcal observa¬ 
tory has since been established at KOttme, 
and the investigations are Brill In p rogram. 

By means of a trolley, carried bo artist DM* 

suspended over the crater, special tharmitey 

eters were lowered into the llqold lava, wMaft ■ 

was found to have a temperature mflgtaff 

from 1,000 deg. to 1.175 deg. Cent, though U 

virtue of its chemical activity the lava haa 
the power of fusing metallic objects whose 
melting point is several hundred d e g r ees 
above these temperatures. This para&oxtoat 
observation indicates that all estimates of 
tbe temperature of liquid lam MUM upon 
tbe melting thereto of wires or strips af vari¬ 
ous metals are of practically no vataa Sam» 
pies of the s 

by means of the trolley, and their * 
tkm led to some curious observations; a, g., that lava 


r collected. A very important question, 
on account of its bearing upon tbe prevailing explana¬ 
tions of volcanic activity, is whether water of magmatic 
origin Is found among the gases exhaled by active 
volcanoes. Its presence is denied by Dr. Albert Brttn, 
collected by Femt. 


there was any resistance 
or not, and In so doing 
would produce a very de- 
wtructlve vibration, in this 
machine the action takes 
place only when the cut¬ 
ting tool in directly against 
the rock, as tbe hummer 
does not strike the steel 
unless this condition is ob¬ 
served. 

The construction of the 
mm'hiuo will be seen from 
the Illustration A revolv¬ 
ing bend carries I be fifteen 
pneumatic drills, together 
with hydraulic jacks 
mounted at the upper part 
of two transverse dia¬ 
phragms These jacks are 
secured Into the roof nnd 
(lx the isisltlon of the ma¬ 
chine firmly In the excava- 
I loti The head Is moved 
against the surface of (lie 
rock to he excavated, and 
the drills, mounted on sev¬ 
eral holders, are individual¬ 
ly and successively adjusted 
The machine Itself Is car¬ 
ried on wheels running on 
rails of standard gage, 4 
feet 8% Inches, and its en¬ 
gine can " be operated by 
compressed air, steam or 
electricity, air pressure be¬ 
nt 




































pttxMM and excluding My rixk of breaking 
or bending A perfectly uniform shrinking 
of 15 to to par tout fluy be amounted 
for. When the monument b next erected 
on the spot, to* insert** of a proper 
thtoknees of Ume-ocn>enl mortar into tho 
joint* between the brick layers restores 
it to tho originally osoteuplated db 


The accompanying photograph show* a 
figure intended for the monument of an 
African explorer to be erected in a German 
sea town. Itb the joint workof aaralptor, 
Mr. Kdaard of Paris, and Mr, Donandt, 
The monument, 38 feet high, grows out 
of a brickwork wall surrounding its base. 
The explorer, clad in his Moroeoan burn¬ 
ouse, is shown astride on a oamal, looking 
boldly out into the distance- This monu¬ 
ment, rising above the river Weser, is to be 
a symbol of the spirit a n i m at in g tho sea¬ 
faring population of the town whioh thus 
wished to 
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for several days despite the continuous 
efforts of hundreds of men working under 
the direction of the fire wardens, and bad 
approached within from eight to twelve 
miles of La Mesa. Eaoh time the phe¬ 
nomenon occurred on a dear, cloudless day. 
The first time ae I watched the huge 
smoke columns filling the sky with their 
black pall, 1 noticed over one of the largest 
of the smoke columns a white cloud form¬ 
ing. It grow in size till it formed such 
a cloud as one frequently sees hem hanging 
back over the mountains. A smaller one 
also began forming to tho northwest of 
the larger one. The cloud was formed by 
condensation of the moisture driven up 
from the burning vegetation, and disap¬ 
peared in a few moments. The phe¬ 
nomenon was repeated two days later, 
on the 16th, when a white cloud of peculiar 
beauty formed again over a heavy smoke 
column. It appeared like the snow¬ 
capped peak of some mountain; and rest¬ 
ing as it did above the dense black smoke 
it presented a spectacle of striking pio- 
turesquenoss, to which the accompanying 
picture does not do justice. 

A Home-made Gasoline Tractor 

TT occurred to a young Illinois farmer 
1 recently that he could make far better 
use of his three horse-power gasoline engine 
if he mounted it on wheels and converted 
it into a tractor. The photograph pub¬ 
lished herewith shows how the finished 
machine looked. The following is Mr. 
Everett' Price’s description of his machine 
and his method of constructing it- “By 
watching the ‘Old Iron Man’s’ scrap pile 
different things were picked up and made 
use of. The hind wheels and axle arc 
from a mower; the front wheels arc gang 
plow wheels on an iron axle; tho steering 
gear worm is from an old straw slacker 
and the hand wheel is a balance wheel to 
an ice-cream freezer. When running ma¬ 
chinery using a tumbling rod, 1 use the 
jack shaft. Its ends are squared to fit an 
inch knuckle and it has a large belt pulley 
from a threshing machino keyed solid to it. 
It is run with a friction belt tightened by 
a lever and idler pulley. The pulley came 
fhim a com planter reel, and tho two 
levers from a gang plow. A second lover 
operates the traction gear. When lever is 
upright jack shaft runs free. When thrown 
forward engine moves forward, and when 
back engine backs. The bevel gears are from 
a mower and feed gnndor. Tho pinions 
on the jack shaft are feathered. The 
large gear on axle is keyed solid, and axle 
is key<td solid to one wheel. It only drives 
from one side, but does not beat badly. 
The lever near the steering whool operates 
the governor and sparker at same time. 
The speed ranging from 140 to 550 r.p.m. 
When I got the engine tho speed was 
changed by a thumb-screw on top of the 
governor, and the sparker with a wrench, 
but by a few simple attachments both uto 
changed together, giving a great range in 
speed. 

“When traveling on the road, I travel 
about throe miles an hour. I sit on a 
swinging spring seat, and have a foot- 
brake to use when going down hill. 

“The tools I run are many and varied, 
such as band-saw, wood-turning lathe, 
disk sharpener, post drill, emery wheel 
stand carrying two wheels 2x12, sickle 
grinder, forge, two feed grinders, one for 
shelled and one for ear corn, two holo 
shelter and buoket elevators, sausage mill, 
pump, grain dump, cement mixer, wood- 
saw and anything else whioh can be run 
by belt or tumbling rod.” 

Glass-Filling Drinking Fountain. —A 

drinking fountain has been patented. No. 
1,072,124, to Charles Edmund Kells. Jr., 
of New Orleans, La., which shows a drink¬ 
ing fountain in whioh a shield surrounds 
the discharge orifice from which the 
stream of water issues and passes through 
the shield without coming into contact 
with it* When the Bhield is adjusted to an 
inclined position the discharged stream may 
be received directly by the mouth of the 
drinker « may bo used for filling a drink- 

fa* «•»«. 






















Inventions New and 

Simple Patent Law ; Patent Office News 


Device for Releasing Stranded 
Veeeeh 

T UB accompanying Illustration shows n 
device which has been patented by Mr. 

A. K. Tiussl. the object of which Is to as¬ 
sist the wreckers In releasing a vessel 
which has stranded on a shoal or on the 
beach. It consists of a pair ot stout, steel 
columns, whose principle ot action is simi¬ 
lar, on a large scale, to that by which a 
boatman poles himself off the beech, or 
by which the old Mississippi steamboats 
were wont to pull themselves off or across 
a shoal of the river. It consists essen¬ 
tially of the two columns, a system of 
Chains which are slung beneath the ves¬ 
sel, and tackles and gear by which, 
through the hoisting winches, imrt of the 
load of the ship Is transferred to the col¬ 
umns, and the operation of backing off the 
shoal is thereby assisted. The foot of each 
column consists of a folding base, consist¬ 
ing of a number of segments hinged to¬ 
gether and also hinged to the base of the 
column, all In such a way that they can 
be opened out to provide a broad footing 
In sand or loose material, or closed up, 
in dotted lines In our detail sketch, in 
afford a ettffer base of less area when they foot upon 
«wk. When the base Is open. It Is supported against 
the column by a set of heavy steel rods, which ex¬ 
tends from the outside of the leaves to a common slid¬ 
ing ring, which brings up against a fixed ring firmly 
attached to the column. A chain is run from the Inner 
fage of each segment and is attached to a common slid¬ 
ing block at the base of the column, which Is drawn 
up or lowered by means of a chain, leading through to 
the center of the column. The vertical movement of 
the block serves to draw the segments Into the closed 
position as shown by dotted lines. At the top of the 
column, which Is extensible to suit the depth of the 
water and height of the ship, Is a chain sling, and 
from this a block and tackle leads to the mast and 
affords a means for maintaining the columns In the de¬ 
sired position with regard to the ship. Heavy chains are 
passed around the hull abreaBt of the columns, and by 
means of l.eavy tackle, and the hoisting winches on 
deck or oth*r suitable means of power, a heavy strain 
is placed upon the columns and a part of the load of 
the ship transferred to them. To case the strain on 
the lifting gear when the ship Is rolling, heavy coll 
steel springs are Interposed between the base of the 
mast and the gear. By this means It la possible to 
transfer to the columns as much of the load of the ship 
as the columns will bear, and this lightening of the 
ship, coupled with the backing of the engine and the 
strain on the hawsers of the wrecking tugs Is depended 
upon to release the ship and float her Into deep water. 

, The Eskimos as Aboriginal Inventors 

By A. L. Kroeber, Curator of Anthropology, Univers¬ 
ity of California 

W INIKIWS without glass, the carpenter's brace, 
the first decked boat, a type of self-supporting 
vault unknown to civilized architecture, an artificial 
arm, are uuly a few of the achievements to the credit 
of the Kskimo; while he has solved the problem of drill¬ 
ing a curved hole, or sawlug without a saw, with ease. 
Twenty-five thousand to-day, perhaps fifty thousand all 
told before the discuses of civilization and alcohol bad 
begun to draw them from the height of their prosperity, 
the Eskimo population from Greenland to Alaska has 
always been less than that of a second-rate city among 
ourselves It is not amiss to say that they have pro¬ 
duced more inventive gguluses, man for man, than 
any other jwoplo, not excluding the Anglo-Saxon race. 

With the exception of but a few tribes, they live In 
a climate where wood and all products of the vegetable 
kingdom are unknown, except perhaps for such small 
quantities as the ocean currents may drift to their 
shores. One half the mineral substances. Including 
the all-important metals, are also beyond their reach In 
the ever frozeu north; even If they mined Iron ore, they 
would not have the fuel to smelt it Only products of 
animal origin-bone, skin, lu»lr, and Ivory—stone, add 
the elemental substances ice, snow, and water, are at 
tlieir service. 

The snow-house well Illustrates this. The Romans 
and their predecessors worked nut the true arch and 
vault, and the Mayaa of Yucatan used the fa lee arch, 
but the Eskimo buMd* a Viral vault which seeds no 



How the curved pipe is bored. 

Note the detachable plugs A and B. 
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sessrjaafaig- The dstatfeof ti 
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May Tth, 1810, so it»rad tot ba gone tato ' 
again hwe ; bat one o* tba romarkghle 
features is that when the house to ooto 
pieced, tog builder to tmmufed tnrids. ' 
This, however, to of little moment ter tats 
boos or Ivory knife ebufese out in a few 
moments a door big suough to crawl' 
through. 

Next eomee the window, which is oat 
out Jut above toe door. How does toe 
aborigine make this without glare f Koto- 
tog easier. Me has saved up a toil blad¬ 
der. or walrus intestine, and this, by too 
application of a little water, or when toot 
Is not at hand, saliva, to deftly frosts 
to a few instants Into its frame. 

This window to translucent, like our 
frosted panes; It admits T 


tog. A slab of smooth too, broken oat of 
a toother bucket of waiter set outdoors for 
a minute, Is therefore Inserted to a hole cut In the gut 

Now Mr. Inuk, as he would call himself, to ready 
to move hta family into their new quarters. But half 
a day of warmth from five or six human bodies, net-to 
mention one or two cooking lamps, will begin to melt 
the snow walls from the Inside. The inmates would 
soon be exposed to an ever increasing toy drip, until 
the roof disappeared over their heads. A system of 
portieres, or better, wall hangings, remedies this prob¬ 
lem. Ten or a dosen old seal skins are hung by hone 
pegs just below the inside of the wan, leering a narrow 
but clear air-space between the Interior of the little 
cabin and lt« snowy exterior. The cold penetrates to 
this film from the outride; the slender beat Inside does 
not penetrate beyond the skins; and all difficulties are 
avoided. 

So, to a few hours, man, wife, children, and perhaps 
dependant old people, are comfortably Installed; and 
that to a structure which not only can teach the engi¬ 
neer of civilization a lesson, but to provided by this so- 
called savage, and was provided by bis ancestors, with 
wall paper and window at a time when our ancestors 
sat shivering to bare walla as far away as possible 
from the open windows they could not Close without 
being to darkness. 

But our Arctic genius to stilt tor ftom the end of his 
trouble*. Where the temperature to forty below zero, 
artificial heat to needed even indoors; and where meat 
is frozen so hard that it cannot be butchered, but must 
be chopped like wood, cooking to at least desirable, 
however strong one's teeth. Iron for furnace or range 
to not available; coal and wood not to ba had; petrol¬ 
eum not yet discovered to the Arctic. 

A stove is clearly out of the question. The appa¬ 
ratus must be a tamp. The material, It appears, must 
be stone. For fuel, seal oil, tried out from tot and 


Woman’s skin-scraper. 
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dry moss. So the Eskimo shapes « triangular piece of 
rock, slightly hollows out the top, lays his wick along 
one ride, pours on hta oil, lights up—or rather hta wife 
does so—and soon the pot Is boiling and the pure snow 
melting Into dean tee water for drinking. Such is the 
origin of the first oil coofcstove invented. 

But before nest cun be cooked, g bum must be naught. 
In summer this offers no great difficulties, ev#n to the 
Arctic. But to winter, when laud animals ire hiber¬ 
nating to hidden places, Wien fish lie torpid deep under 
tire hta, when birds have flown thousands of reties to 
the south, end when the grant pall of snow tad ice 
coven the world, the Eskimo faces a difficult problem. 
If it were hot tor the air-breathing sea animals of the 
asal and walrus class be would starve to short order. 


of quadrupeds, i 


book and Uae will not eatch him like fish. On the other 
hand, he liras to the water, and if wounded hr arrow 
or tones wonld make good his recap* toil*, 

«****• toe or out at sea, but out of the hunter's 
towh. Bran tf killed at the tret abut he would i*»- 
***** Utah, tor strange tony, -die body is brevier ■ 









oa tmnttrmorumtut and 
mm i* cBOcraiiW,— b. o. Solomon, 
»—* «wn, Blgta AW., KaMa Vale. London, 


•Htoff WKmp y* 1 * qf <*»*» . 
* of th*«w«wt ta* «ro to 
r *m*i imm tentuMo. wMtojire- 

i #4®* ifliti, foiUfti ttut do bji foJIwd. 
Cjr «ral*0J7 ftfots tbetoatoeof toeedn •*» 
flnlehstf WHh «* mm EMtMM •• If t 

’■ 

, MfMKML*~A. B. COMMiwron aad Mu.. _, 
Wawo*. u Ayrenit pi, Jkvput, *. I. TW» 
lttventtoo ha* reference to Imprevetmnitr - 1 
buttons Mcb u AM attached to ttnmu, 
UHMM jMWWhlMM «'»«• ._, 

reBobto butto* of MAt appeamaee which tl 
formed of oofd, too*, Of otter statable rnate- 

rtltt. 

BING SETTING,—®. tMmu, 1M 
CMjflito St, Mmr York, N, T. the ohJert bore 
ft to preside a structure too prodectog Mo 
same finish from the top ef the rotttag down- 


...... The object to to provide an 

I Improved form of induction furnace which 
•*» bo particularly, though not solely. op- 
pltoAbte to tbe crucible process for making 
•tael aad steel alloys. 

aaOTlON LINBH—® 8iLv«a»»oN, 2b B. 
liWth 8t, New York* N. Y. This improvement 
^ reference morejiorttautarly to that clou 

Aootbor member to oi to form parallel _ 
in any desired direction and bavins any de- 
etred sparing between tbe aald parallel lines. 

iliiiwati feii toau 

BAOJB GUARD.—W. L, KlXO, 82 N. Otb 8t„ 
Indiana, Pa. Thto attachment guard* the cut¬ 
ting edge of tbe raior against accidentally cut- 
ting tbe faoe of the naer, and tbe clamp ele¬ 
ment and tbe guard are so arranged, that the 
• tier will exert a pressure against the cl 

bind tbe same against the rasor blade. 

WBUNCH.—0. P. Cast, care of A. W. Darls, 
Canandaigua, N. T. In thto cam the invention 
to particularly adapted for embodiment 
monkey wrenches and relates especially 

holding the movable Jaw of 


PARACHDT&—A. Oosobaa von Amm. 
Baden poor Vienna, . 
boa Aw .Me objaet a 'l 

jerte above tb* ground, 
of mm' for aeronauts tbe device may ho 
as a dre escape til bowing buildings, and nerve 


(toed Jaw. 

Heating aad Ughllai, 

SMOKE SEPARATOR.—C. P. Hoi.mis, 37 
Klver Front, Beaomont, Tea. This Inventor 
provides a new and Unproved smoke separator 


totter to recoil. 

life Raving device.—® a. Hills. Me¬ 
dina, Wto. Tbe purpose here to to provide a 
container which will receive and bold a person 



tboo spomtod util the wtadew to wbtob ft I« 


VMM MACHINK-J. L Opmhwk, Barber¬ 
ton, Milo. This inventor provider a construc¬ 
tion which Includes a number of receptacles re¬ 
ceiving tbe materials for producing the ttaeh, 
together with suitable merbsoism for enus- 
lng tbe materials in each receptacle ti 
Ignited In turn In a positive manner when 
earners abutter to thrown open to make the 
exposure for tbe picture that to to be p! 
graphed. 

FABRIC FOLDING DEVICE.—H. M. B 
han, Lawtons, N. Y. Thto Invootloa relates 
to fabric folding device* tor use with sewing 


particularly to a device of tbli class, which In¬ 
cludes continuously movable means for rolling 
kder tbe edge of a fabric to form a hem. 
DATING MACHINE,—E. E. GaaooaT, Cen¬ 
tral City, Ky. Mr, Gregory’s Invention re-, 
late* to dating machines, particularly for nee 
In books, real estate and loan offices, end more 
particularly to an apparatus embodying stamp 



DATING MACH INK FOB BANKS, OFFICES, ETC. 


lng wheels for tbe years, months, and days 
the months, having means for advancing a p 
determined number of days through a single 
actuation of a certain portion of the machine 


PACKING MACHINE.—J. HoCBWfACflfl, 
Ml* Grand Ave, Pueblo, Colo. Thto Invention 
hu reference to packing machines end more 
particularly to u double packing machine, the 
object being to provide simple attachments for 
actuating two packers In unison, doing away 
with all friction and othor clutches and adapt¬ 
ing fbo packer* to run continuously, 

FRICTION GEARING—N WinrPL*, 
1010 Nora Ave., Spokane, Wash, The purpose 
here Is to provtdo a device wherein means to 
provided for connecting a driving and a driven 
shaft by means of wbleh tbe relative speed 
of the shafts may lw varied without stopping 
or slowing either, and without any danger of 
breakage, stripping gears or tbe like. 

Prime Hovers and Their Aceesaorles. 

SPARK PLUG -J. J. Mrvr.n. Yonkers, N Y. 
This Invention relates to Internal combustion 
engines, and Its object Is to provide a spark 
plug arranged to allow convenient and quick 
assembling and disassembling of the parte tor 



8PABK PLUG, 


removal of the electrodes for cleaning, repair¬ 
ing or other purposes, and to proteet the as¬ 
sembled parts agalust Injury by vibration or 
Jars Incident to tbe running of tbe engine. 

Hallways and Their Accessories 

CAR COUPLING, II II Hwan, HSK Fifth 
Ave., Huntington, W. Va The objei t here la 
to provide an arrangement of structure where¬ 
by a gravity latch member may be utilised upon 
the tail of tbe knuckle and tbe parts moved 
toward and from the closed position without 
the destructive friction between the knuckle 
parts and the tlrawbead which to usually prea- 
ent !u such arrangement* to the detriment of 
all tbe parts 


upright In the water aad protect such person | 
from tbe water, floating wreckage end other 



LIFE flAVIiro DEVICE. 


conditions under wbleh the usual form of Ufa 
preservers would be unavailing. The container 
to of sorb a nature that the same With other* 
may be conveniently stored on shipboard end 
readily and quickly placed In operation In case 
their use to required, 

FLOWER HOLD KB—W. B. Daniel*, *Tfl 
Lexington Ave.. New York, N. Y, Thto Inven¬ 
tion relate* to flower holder* for use In ar¬ 
ranging and positioning flower* or the like in 
vases, howto or other receptacle* intended for 


deadened for net, in connection with smelter 
furnaces and other apparatus, and arranged to 
effectively prevent poisonous or obnoxious goes* 
from panting Into the atmosphere, at the same 
time retaining and saving valuable matter con¬ 
tained In the smoke. 

SOLAR HEATING APPARATUS—M. dx la 
Garml 408 B. Campbell 8t„ El Paso, Tex. This 
lnveitlon provides an Improved lena, and Im¬ 
proved means for adjusting the frame carry, 
log tbe tone, lens tube, and a casing to con¬ 
tain a heater or other apparatus. It to de¬ 
signed more particularly as an Improvement 
on tbe apparatus forming the subject of U. S. 
tatters Patent, No. 006,326, formerly granted 
to Mr. de la Gar*a, although features of the 
present invention are not limited for use with 
the patented apparatus referred to, 

FEED WATER HEATER AND PURIFIER. 
—T. 0. OMAN, 110 W. Seymour St, Phila¬ 
delphia, Pa. The heater to provided with ta 
oil separator having an Inlet for Impure steam 
sad an outlet for purlfled steam, said outlet 
living located In tbe wall of the separator 
opposite the Inlet, and provided with a flange 
projecting toward the inlet and an oil outlet 
forward of tbe steam Outlet, a chest, tbe Inlet 
of which It formed by the purified steam outlet 
of the separator. The chest has so outlet to 
tbe heater's interior, and a valve In the chest 
and controlling It* outlet The Invention ro- 
totes more particularly to the one disclosed In 
tatters Patent of the U. No, 781,488, for¬ 
merly granted to Mr. Organ. 

Hoaoehold IflUillm. 



their reception. And baa reference more par- 
Ocularly to a device of thto etoM which com¬ 
prise* a -plurality of rods adapted to haw the 
•toms Of tower* disposed among Orem to bold 


FLUSHING DEVICE.—N, J. GoNDOLr, 703 
BUte Bt„ New Orleans, ta. This Invention 
to Intended for flashing tanks having a slpboa, 
and a siphon starter that supplies a Jet to tbe 
shorter leg of the siphon to start the action, 
ft provide* actuating device* for the valve 
mean* tbet command the water Inlet, «o nr- 
imaged that the opening of the valve to start 
toe siphon will be aecompltobed without sub¬ 
merging the ball float, 

COLLAPSIBLE WARDROBE.—J. A. Hax- 
iasd and A. B. JONBB. 1 Emily 8t„ Cambridge, 
Vasa. This dust-proof compartment can be 
suspended la any desired place, can be easily 
collapsed to a compact package of convenient 
sin* tor transportation and the parts are so 
laUrwnnerted that uooe can get loot. Tbe 
parts constituting tb* wardrobe may be quickly 
and securely assembled to form a dust-proof 


the flowers to plac*. 

BDpYANCY TANK_A. EHlMflH, Keith R* 

tota, .ftrtfft*. ft '% The tank --- 

botonr hnfljr haring' wrong tor 'I 
«dW#t«, and ro fleMffaad that ... 

of toe water niton toe outride, mb matter what 
too de#* ef stomargeace may M to tow 





BEDSTEAD KNOB,—8. J. Flbtch**, Shep¬ 
herd St„ Ashfletd, New South Wales, Aus¬ 
tralia. The object of the present invention U 
Beet certain improvements in bedstead 


flvmto, the provision of the screwed nut la the 
knob to obviated and the edjnetmeut or re¬ 
moval of tb* knob may be more quickly *f- 


H, M**t St, New tog* N. 

aaffSBfe-to-iisww. 

t*M wMch Mir *» «*wM U patottoa wd 


TRANSMISSION GEARING.—J. Ciialmbus, 
00 Edison St., Quincy, Mass. The object In 
this Instance la the provision of an improved 
structure In Which power may be transmitted 
from one abaft to another through a plurality 
of gearing designed to change tbe ratio of rota¬ 
tion at the will of the operator 

AUTOMATIC CHUCK—D W Wood, care 
of McNutt A Shattuck, 12 « \ Kulght Block. 
Brasil, led This Invention rehitos particu¬ 
larly to a bolder to be used on turret lathes, 
screw msebtnes, or wherever an automatic 
Chuck wltb a changeable collet is desired. By 
this Invention the engagement of the hood wltb 
the spindle may be dlsalinad or worn out with¬ 
out In any way affecting the allnement of tbe 
collet Itself. 

CAMERA.—A Vorib, IS Cottage St, Jersey 
Ctty, N J. This Invention relates particularly 
to device* having a reflecting mirror and a 
focusing plate, which will permit the operator 
to view a full-slsed Image Tbe apparatus Is 
foldable In compact caning when not ta use. 
and may be unfolded or extended for taking 
a comparatively large negative 

BOX MAKING MACHINE—G M West 
LAND, 802-804 Main 8t, Winnipeg. Canada 
This Invention provides a bolder with means 
for indicating tbe proper place of the pert* of 
the box and for holding such parts In place 
and so arranged that while the bolder Is firmly 
held In place on tbe support, yet it may lx> 
changed In position to bring tbe work Into tbe 
succesalve various positions necessary for tbe 
different operations. 

AUTOMATIC REVERSING MECHANISM.— 
T. H. Phillips, Ja„ 38 Ridgewood Ave., Brook¬ 
lyn. N. Y. Tbe Invention depends on the ratio 
of gears to cause automatic reversal of a 
driven shaft at any predetermined number «f 



AUTOMATIC HEVKB8IN0 MECHANISM FOR 
WASHINO MACHINE, ETC. 


revolutions or with a fraction thereof. The 
mechanism can be used on weehlng machines, 
churn* and topping machines, There are no 
cam wheels, dogs and ratchets, star wheels, 
sliding clutches or keyways or step by atop 
opera Hons to canoe reversal. 


I KIBE ESCAPE,— H- Ciotiao, 28 Vlllettouv* 
ilt, Montreal, Canada. This Invention is so 






\iap ttm th« tmUflUn hr support tbrowelve*. 


CROSSING SIGNAL—W. A, Hesse, Ala¬ 
meda, Cal This Invention is particularly di¬ 
rected t« mechanism adapted to be actuated by 
a train approaching the crossing, Ihe rontrol 



CROSSING SIGNAL. 


being effected by menus of a suitable electric 
circuit The prfuclpal object Is to provide a 
iTosslug signal adapted to 1«* actuated when a 
train approaches tbe croHsitig In order to give 
warning to those In the vicinity uf the crossing, 
the construction contemplating u signal rhar- 
uctcrUed by an oscillating arm. 

Pertaining to Rscrsailan, 

AUTOMATIC FISH HOOK - F FobksTBR, 
124 Second St, Elisabeth, N .1. This device 
lias connected thereto pivotally r plurality of 
Individual Hah hooka and also has means where- 
!>v when one of said hooks is struck by a fish, 
a poll upon the line will cause tbe other of 
said hooks to become o|teratlve or to Increase 
Its catching tendency. 


Notb.—C opies of any of these patents will 
be furnished by tbe Hcikntjfic Auxrii-an for 
ten cents each. Please state the name of the 
patentee, title of the Invention, and date of 
this paper 


Wn wish to call attention to the feet that 
we are In a position to render competent ser 
vices In every branch of patent or trade-mark 
work. Our staff Is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare end prosecute all patent 
applications. Irrespective of the complex nature 
of tbe subject matter Involved, or of the ape- 
dallied, technical, or scientific knowledge re¬ 
quired therefor, 

We also have associates throughout the 
world, who assist to the prosecution of patent 
and trade-mark applications filed In all coun¬ 
tries foreign to the United States 
Munn A Co.. 


Branch Office: 

026 F Street, N. W„ 
Washington, 


Pefsat floNoMMU, 
801 Broadway, 
New fork. M. 


0. C. 
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Themeaningof 


Talks about MAZDA-Ndl 



SINGLE K l 

dinglv busy place, the 
Kesearch Laboratories of 
the General Electric Company, at Schenec¬ 
tady, would convince any spectator that 
science does not consider the great world 


electric lamp science hums with an activ¬ 
ity that not only tells the story of great 
things done, but that tells also the story of 
constant, vigilant, unremitting effoit to¬ 
ward still higher achievement 

But the fact about these laboratories that 
is of greatest significance to every user of 
electric light is the hig plan ami purpose 
behind these endless tests and experiments 
that are illuminating the path of further 
progress. 

This big plan is expressed in the word 
Service, And the sign of this Service, the 
trade-mark of this maintained effort, this 
good will sof a scientific movement, is 
■MAZDA" 

Every one of these tests, every laborious 
detail of these experiments—in glass, in 
filament wire, in "anchors,” m chemical 
actions and reactions, in endurance, in 
economies of current, in practical use and 
facilities of manufacture—is telling the 
story of this Service, is giving to that Ser¬ 
vice trade-mark “MAZDA" the inspiration 
of a watchword. 

The sustained brain-power of this Ser¬ 
vice-made visible day by day, month by 
month and year by year in the "MAZDA" 
lamp—has licen creating lamp history. 
When the discovery of the availability of 
certain rare metals for lamp filaments, such 
as tantalum and tungsten, dethroned all 
earlier types of incandescent lamp, the new 
elements brought new mechanical and elec¬ 
trical problems The early tungsten fila¬ 
ments for example, while far excelling the 
filaments developed from other metals, 
weio too fragile fully to meet the strain of 
the harsher uses to which lamps arc sub¬ 
jected 

It was m these Research Laboratories 
that tin se problems were worked out, and 
a method ibsioverrd by which the fragile 
tiing.li ii paste filament was superseded by 
a stumg drawn wire filament which not 
<ml) gives Ihue limrs as miieh light as the 
old si vlt < at lion lamps with the same 
amount of uineiit, but is staunch enough 
to mnt all th< drni.inds of modern usage, 
it is hi these ki si arch Laboratories that 
the step bv slip prugnss toward ideal light 
has attaint d otln r advancis in construc¬ 
tion, otliir inciiases in economy, by which 
the lamp of today (bat bears the mark 
"MAZDA" beiann possible. 



New twitting of the 0-B 
Scheoecnuly, heohiiMrwm *' 
known u “MAZDA" Serrlce, 


Thus every lamp that bears the name 
“MAZDA” indicates that this Service has 
been applied to the production of that 
lamp. This is your assurance when you 
buy a "MAZDA” lamp—whether you buy 
it today, or tomorrow, or next month or 
at any future time—that yuu have the 
metal filament electric lamp that sum* up 
the latest successes of the ablest lamp ex¬ 
perts in the world. 

i) General Electric Company 


forward the work that has safe 
guarded the leadership of the "MAZDA" 
lamp, the distinguished corps of technical 
experts liehmd this Scientific Service is 
not only maintaining, without intermission, 
vast original investigation and experiment 
at this focal point of electrical science, but 
is keeping in touch with the great experi¬ 
mental laboratories of Europe. 

And "MAZDA” means more than the 
gathering of these products of scientific 
labor. The "MAZDA" Service plan means 
also that the laboratory experts at Sche¬ 
nectady keep equally in touch with the 
General Electric Company factories and 
the factories of other companies entitled 
to receive “MAZDA" Service, giving to 
each of these manufacturing centers every 
new fragment of knowledge which the 
skill of the Research Laboratories has 
selected as of practical application to the 
“MAZDA” lamp. 


jPratacfev Bwt 

Hoods ■ ;??y, 

(ConeMtd from p 4 r*"j$f, : 

wlU work lta way southward, fining tHrilL 
river between the new stareJlne tad 
levee for a distance of 1 JILnde. s»y» «tei 

The levee wall In front of Out St Lotfia 1 . *j»»4B We«y, apt the 

la for a considerable, dtettnoeatoat ton! . ■■ ■ 

' feet higher than the stnM&Mtat,. ~ i 

' Mississippi River at low stage to ” 

erahly lower than the street tot#!. lt| jg 

would be an unnecessary waste of etargy-'i ..JZ. 

to drive the teams and musks over the dlstanoe 

top of the levee wall and then down war W - M h# ,i. LaZfiditeSiSita''- 

the wharf to the boats, eo the tagtaeew M “f ^ir his tom 'SBwBBF' ' 
constructed the lovee to aalt;fhe cotal- hurl double ih* d trij tal ! 

tlons prevailing at the high and loWAjagec 

“ Wta ‘„“*?r r “ "jT Mitat rtdtSLi- iwgySSS' b 

ly from the street level on tndoaed In- u grtiflcial arm which hiasttaiia I 

clioed planes running parallel to the levee ^ Hmb hr MW MroentP^ 

**£ ^ to^.totoAWto '; 

wall. At the top of the toeiMed IneUned wtw ^ called; but it t» tndeod an 

plfiDM flood jfltfs bjtfd town bnUt Whtn aittfiplil nmK dmu ml 
the Mississippi River Is high thews flood 

gates are closed, and the teams pass over wETi TlS, 

the levee wall by way of other inclined ^ eutalyammmedatea 

planes. This eebeme enables the teams ^ ip ttaotlw ed* to a dwta- 

to reach the boats conveniently during ^ rat he* a series Of three, Into which 
high and low water. the three Mat fingers of the hand «t atop 

Moving south we find the Cabokia Creek jy ^he iadex ta gs* hen a hole aU fite' 
flood gates. These are operated on the ^ 

same principle as the smaller gates we gup- t Ma mi* is tost carried through, ao 
saw farther north. They hang vertically thu the nail of twTfinger coming from 
and the pressure of the, water from the theTrnb. 

Cahokla Creek opens them. When the n* remainder <rf the implement Is stm- 
Mlsslsslppl River is high Its Prepare ^ of a , gm>M ^ 
keeps them closed. South of Caholda ^ wbicb ^ butt of m tmrpoon 
Creek the levee Is the reme aa it 1. north ^ Wnf ^ a ^ end by w lv0Jty bo <* 
of Madison. „r peg. From this peg the spear In really 

propelled. Aa the “thrower” rises Into 
Going Through the Shops the air with the arm, the spear is re- 

(ConohtAed frost pay* Si.) >««*d by tpA detchlng fingers, until, 

does not take all of their time, for they SSJT* * V ® rtl< * 1 ' ^ ***“ 

also run a grinding machine which grinds ‘"Z? , _ . . ^ 

the top of each ernnk case where the *1- 

lnders flt on. A similar machine Is Used , . y . h . half 

for milling both ends of the engine base ' L C Z TZ 

^ a.siinu or the arm. Now trie artft 

at on© set-up. Two special fixtures carry ^ .u ^ vr ,*> 

I I. s__ M i rvnnsfn »nil _ __ U)riD8 t0@ TRQlQS Ofc a CiKWf Ot Pftft 'GUOfCi 

eight front supports and eight rear sup- . _ -_... 

spear covers this enlarged distance in the 

^ A nnwHal hortne m.ehlne thwA fne re. ® UD * t,B “ M 11 WOttW tf heW t*« «“>' 

wXTd^^^Ur 1 ^^ distance traversed by the miaslle will ; 

Sn\ «••“* Hence the tapbMtat addin, 

set of cutters squares off rind of the ^ 

crank case to the correct lenjh, another ^ I(| 2«{2^ « ^5 

sat recesses It to proper depth to reoelve fcl . olw< ^ . 

the forward end of the transmission piece, **** ° f « 

all of which la done automatically. Our , Th * « P" 11 ^ “ d ln « eDul f »» 
last Illustration shows a special boring ***** mt»Wf 

m «ehtne n^niinv „n « stone-bladed knives which the Eskimo 


Going Through the Shops 

(CoMMed /row pay* £1.) 
does not take all of their time, for they 
also run a grinding machine which grinds 
the top of each crank case where the cyl¬ 
inders flt on. A similar machine is Used 
for milling both ends of the engine base 
at one set-up. Two special fixtures carry 
eight front supports and eight rear sup¬ 
ports and enable one operator to turn out 
eighty pairs per day, whereas, formerly,] 
four machines and four operators were re¬ 
quired to do this work. 

A special boring machine need for re- 


with. A double-ended star feed mechan- ,_; 

ism Is mounted on rigid kplndles. One ****• Honw Implement adding 
set of cutters squares off rind of the ^ 

crank case to the correct lenjh, another ^ I(| 2rJl!^Ld toS 

sat recesses it to proper depth to reoelve fc . olwwi .. __ 

the forward end of the transmission piece, ““ “* ° f ** m *- 

all of which la done automatically. Our „ Th * patience and ingenuity are 

last Illustration shows a special boring “*>^<*1* carvhig Ivory hsndles for 
machine operating on a flywheel. In the <*one-biadta knives which th. Eskimo 
swivel turret head are two pain of tools "’ om<,n , • C **P U W * WB *' ***** 

for machining the edge inner face of the oftta^nAtas 

wheel while still another tool operates on & !»****«** W wa^ly Wing ^e- 
the outer face. premlon, so that every part of the hand 

These fragmentary notes will give but * *™ i grti> eVery ~ 

a fleeting Impression of the countless labor ° f “f° rt 

saving appliances and processes employed HTlth all the work she does, the Eskimo 
in a actor car factory. Left one may won *“’» «■**? eBaa “ “ a<1 ***- , 

gain the impression that labor Is saved at c * te H «t serajwr will only fit a lady’s 
the expense of accuracy we shell describe h * nd A E»klmo or whits, eta no 
In the next Installment the rigid test* WC *t «*««> b#r ^ thap be 

which various parts, aa weO aa the com- «™W m his foot Into Onderella'a allpper. 
pleted engine, must undergo In the high Th# aergper, as well as tbs-apear-throw- 
grade factory. ta is of worse carvad Individually to fit 

a puttatyt person’s lttad- This enables 

tiuwlfflml V_A — AS,. yujrUmn «“» »'^At a glanoe whether the Utah 

Aboriginal Inventon —m ERkimo „ ^ WBe4 tt wgangfiior left, 

(VoaeiuM from pae* handed. Ninety-nine per cent of the tm- 

the Harpoon, which the Eskimos hare per- piement# tor either sex are tor right-hand- 
fetrted beyond all other nation*. ed people. Evidently right-handedness Is ' 

The harpoon Is a lanee with A tong line «x* a prodaet of effete driltaaMm an, 
attached. Thta rope, made of the eton of «hool training, as we atilt Apt to think, J, 
previously Wiled walruses, is, heawer, bot goes tmclc to eav«g«ry- . : ?v' 

fastened not to the harpoon ttsdf, tat to VhOtwh no tdwceo grows Ja hta tend, v 
its point This point or tog#Mw*d, f« the Eskimo dearly laVre to «nok«, Stmage ’•' l 
detachable. While the miselte to to flight » toy, while tohabiteto A ^ ^ 
or penetrating the victim’s b«iy, ttah«d eonttowt which first gav* MMOto to itm ivV, 
is end on, presenting its sharp point Oata world, the Eskimo oSm a .pipe of Asiatic ;'<'y 
to the body of the seal. tl» tart-mag* typm and. origta^M,«i|o«to#-'ltei.MMig.'-' 
loose, turns broadside, and to^ented by steep bowl tad curvta^:: HowtoWto v ''- 

1 tola position, as well as its fakSs, fwml*. % tale aratMto^ renmrtoiWfiAta|‘fc,A 
mg putted out Th# shaft ^harpdta^ 

self, comes out floats on th# tatfita, * botoaotoAta to* Ateri*toKV#ta» ; 
baggn free from the torn- On toe other holes e* ;the mnWeyto te*IsESEK yA 
end of this like, bowerer, 

. ^Wtag on with a *f SMBwflpMpSR^? 


J »“Wtag on with A^toatodPtt^;;; 
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; IM» bowt te mr 
fcffl wlth White this work la done 
u our beat carpenter's 
„ rimplsr la construction. 
U a *tlck with a hard nharp-potot- 
msm wt in the end. It la turned by 
irldf looped around it The end* d| 
string are knotted to a curved ivory , 
r. When the workman fiddles this back 
> forth, the string of Oouree moves with 
ud the drill la twirled. To hold it up 
I steady, a snug socket is set on the 
; and the oval piece that contains the 
ket is shaped to fit—the mouth. Thus 
workman grasps it with hie teeth, leav- 
one hand tree for the operation of the! 
r, and the other for bolding or manlpu- 
ng hia material. So In this device 
truly the origin of the carpenter's 
wt as fiakimo tools and appliances 
always evince the height of aboriginal in- 



I the Threshing 


T HAT the threshing machine is one of 
the principal means of spreading smut 
Bases in grain is emphasised in a re¬ 
cant article by H.‘ T. Ottseow, Dominion 
botanist of Canada. A machine that has 
been wed for threshing smutted grain is 
so folly infested with spores that any 
n subsequently threshed, unless the 
machine is properly sterilised after use, 
will became liable to infection. Moreover, 
traveling from farm tp another $>e 
Infested machine scatters spores along its 
rente. Dr. GBssow urges the enactment of 
legislation against this evil analogous to 
that already in force in some provinces 
of Canada against the spreading of weed 
seeds by threshing machines. The laws 
requiring that the machines be swept free 
i seeds after use should also require 
theffoagh disinfection, which may be read¬ 
ily carried out by Inclosing bags or sack¬ 
ing soaked in formalin solution in the ma¬ 
chine itor e few hours, and spraying the 
exterior parte and implements with the 


T HIS urgent advice is given by physicians day by day in 
every civilized land—wherever sufferer* from starved 
nerves and poor digestion seek relief. There is a reason 
for this. Physicians know that Sanatogen is a substance 
capable of supplying the real needs of a starved, over¬ 
wrought nervous system—that it is a scientific combination 
of albumen and organic phosphorous—a compound eagerly 
absorbed by the hungry tissues and possessing unique tonic 
and reconstructive qualities. They also know from their 
twn tbservaiun what Sanatogen haa done for others. They 
have watched its revivifying action on persons whose nerv¬ 
ous strength had been undermined by overwork, worry or 
disease; they have observed how it has infused Renewed 
energy, life and elasticity into starved nerves j how it has 
regenerated the appetite, digestion; in short, how wonder¬ 
fully it has helped to make the human machinery fit to 
perform its functions in the most perfect manner. 

There arc on file with the owner* of Sanatogen no less than 18,000 
fitters front practicing physicians praising, endorsing Sanatogen. 
Trnly, a magnificent monument to the value of this food-tonic. 

But no less impressive is the enthusiastic testimony of patients them¬ 
selves. Men and women in the forefront of human endeai 
men, prelates, authors, lawyers, have written above their 
turn of the wonderful benefits received from Sanatogen. 

A HEW BOOK BY ELBERT HUBBARD—FREE 

s^gmaaBssaa __ 

THE BAUER CHEMICAL COMPANY 
28G Irving Place, New York 


M R O. W. BARBBTT, the versatile 
horticulturist at the Philippine Bu- 
i of Agriculture, take* a hopeful view 
of the possibility of matee becoming a seri¬ 
ous rival of cane in the sugar market, and 
advises Philippine planters to experiment 
along this line, not with* tending the unaat- 
lafactory results of experiment* already 
conducted in the United State*. The malxe 
plant, when deprived' of the ears at the 
time starch la being deposited in the ker- 
nete, 1. e., when the seed la "In the milk," 


rather glucose content. Thus, the agri¬ 
cultural chemist of the Rhodesian govern¬ 
ment find* as high as 12% to 14 per cent 
of sugar and about 1 per cant of glucose 
is the decobbed maize stalks In his ex¬ 
periments, which is above the average 
yield from sugar cane. Mr. Barrett quotes 
the opinion of experts that matee “will be, 
through Its wonderful variability under 
the hybridizer's hands and Its adaptation 
to man's varied needs, the greatest crop 
of the future." 

Ho* to Hake a Measurer of Liquids 

VERY simple method for making a 
t container for liquids which measures 
off say a- quart at each time the liquid la 
pound. Is to take a large cyllndkal oan 
and put io a false bottom which holds 
about a quart between this and the bot¬ 
tom of the vessel. At one side of the false 
bottom is an 
the main body of the can, and on tee 
ether a tube leading to the mouth of the 
vessel, so that the mouth connects in 
reality only With tee before mentioned 
■pane. This apaoe being filed with the 
[tepid, we tilt tee can dewn ao aatokaip 

[itke tevei in tee nmte efinmher below teej 

.- *-* 


■—“And you must 
take Sanatogen regularly for 
several weeks’* 



Col. Hoarr Wottonon, <k 


Prof. C. A. Ewold. of Berlin 
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(1288ft) 0. 0. B. ©. Min' 1. Wbt tone 


«rc? The potat of (Maputo j 

other say* that It b Inertia. Of course.'U« 

Moo of *he two la very etoee. A. Moment 
the tore* which curie* a pendulum along Me 
twins. Inertia it not * force. It it » property 
of mutter. It axpreesos the inability of matter 
all there it to 


It la measured by tl>e product of weight by 

velocity, a. Why It steel uted to make it- 

Inttead ot copper, or preferably to that n 
One party maintain! that It It became the 


i greater Alto be (the latter) atke why. if the 


of all *u b*t an re*. A. Steel It uted for tp 
because It It both eiattic and itrong. Copper 
eery little elasticity, and little strength, 
tenacity. Rubber it uted for well springe ae It It 


etaitidtr it toon lost. It* elasticity of 
pre se t cm and stretching it valuable, but not Its 
elasticity of bending. The elasticity of bending 


most perfectly elastic of all eubetaocee. Steel 
and glass are more perfectly elastic than rul' 
Both retain their elasticity for many years, 


1 


“NUUTE FAVORITE" 
HOME LAMP 

0 Candle Powsi—I boon for Ic. Drone 
line Shade fumiabed fro with each bum 
.autiful, aitliticj the beet sad handiest boa 
or oMee lamp ever Invented. Alto (00 oibc 
tty let of rnaojins end kerntene Inatpt. AGENTS 
WANTED. A prrtutttnL tusdy potlt' 
rood pay to riebt pntiet. 

SEP" 


Solders and 
Soldering 

<| If you want a complete text book 
on Soldmra and the art of Sold* 
cringt giving practical, working 
recipes and formulae which can be 
used by metallurgist, the goldsmith, 
the silversmith, the jeweler, and the 
metalworker in general, read the 
following Scientific American Sup¬ 
plements: 1112, 1364, 1461, 
1610, 1622, 1434. 1533. price 
70 cents by mail g Order from 
your newsdealer or from 

MUNN A COMPANY, far. 

'PuhUthm. 361 Broadway, New York 


if 


FOR SALE CHEAP! 

IF BOUGHT AT ONCE 

Patent right on in Automatic [Twine 
Holder. Hat been proved and tested. 
Satisfaction guaranteed. Know it to be 

most time taring twine holder on- 

krt. For particulars apply to 
ANDREW S0VEUUS, Msr Bay, 1 



(12000) H. M. S. asks: Can you give 
» a formula for making bright red prints from 
photographic negative* by the ferro-pniaslate 
process? A. A process for making red prints 
from pnartate paper la given in our "Cyclopedia 
of Formulas," page 701. prioe Si. "Float the 
paper 4 minute* on a bath of nitrate of uranium 
(not strong) drain, and dry. Expose under a 
negative for 8 to 10 minutes. Wash, and im¬ 
merse in a bath of ferricyanide of potash, r~ 
grammes, water 8 ounces. When the prtat 
red It la fixed fat running water " You wOl find 
■ in this valuable 


upright, but when the water i 
threw a very fine film of water 
the ball away? This seems to r 
statement as I make it. yet eeveral friends have 
vouched for It, claiming to have aeen It In action, 
although the only ones that we could find in the 
hardware stores or at home had the ball O. K. 
but had a wire loop to kam It in position. A. 
The ball boule acts Just as you describe it, 
although it seems strange at first thought that it 
should do so The wire loop which la put scrota 
the mouth of the noule to hold the ball, It to hold 
it in place when the water is not turned or. 
As soon sw the pressure at the water comm, the 
ball la forced in hard against the water and oannot 
flyaway. The pressure of the air holds it against 
viter, and the water Is spread in a spray 
a very wide apace. The explanation la very 
aim pie. You will find It bi Hopkins, "Expert- 
ttal Science," vol. 1, page M, as the Ball 


aa ft 

assure is reduced below that of the air, and 
s air presses the ball Into the cup of the noszle. 
(12902) A. Y. B. asks: Can a vessel bo 
made of any other matter outside at 



too knot to*. .4. 

___I'fftRSttMt " 

not affect the entire tody , of a w** 

start, but aUecta the metal an. L 

and to a small depth batowl 
la true, wlU oot a steel tube, 
meter of l inch and a waU-Irt 14 **. 
three separate inner tubes {aonoaal 

also with s 1-8 inch wail, and each pf tin . 

magnetised separately, have tar more ma g n etic 
(I. «. attractive) power than a scMd start M ' 
1* inch diameter and of the tame totgth. 

A magnet made of a number of thU ptooee of l_ 

la usually stronger than one made Of * thick tor 
of the eemo weight. Probably Mart tabes am to 


Hi 1 write to yon 



weight. 

(12904) C. E. Q, « 


It a leap year? And If . _. ...._ 

Scisimric AtsaatCAg Scrmassawr explaining 
why it was not. Some say It wag, and soma say 
also a Ust of hll year ffotasrine 
Annates* 8urn,aw»NT* and Catalog «f fietootiftc 
Work* A. The year 1000 was not • Isay year, 
00. nor 1700, but' 15*3© was. anti 
leap year. The ordinary year Is 
365 days 5 hour* 41) minutes tmd nearly 46 
seconds long. If one day is Inserted every 4 years, 

' Is 8 hours a year, this Is toe much by 11 
minutes and 14 seconds, and by dropping the 
day three times In 400 yean Urn calendar 
e kept vary nearly wtth the son lor many 
centuries. This was dieoovered by Pope Gregory 
XIII, and this calendar is for that “ ‘ 

XIII i 
Iws been in use 
ngtantag of the 
17th century. In England it was not adopted 
“ 1752. at which time the beginning of the year 
■ shifted from March 25th to January 1st. 
Thus our present 

Yon will find this fat Todd's "New 
Astronomy," which we send for 81.45 postpaid. 
(12905) G. A. C, asks: Can you tell 
9 If there are firms which by 
nitric add from the air? A. Large quantities 
of nitric add and nltratre are now made from the 
air by the agency of electrldty. Tim principal 
plants are in Norway, 

We have frequently described them and reported 
We refer youj 
eepedally to 8o»rL»MB»T 1540. 1841, 1642, 
1848, 1844, 1687, 1668, 1891, 1602. 1748, 1748, 
1784 These twelve numbers we will send you 
ten cents each, and they will give you a wide 
view of what is being 
Uon. Probably 
erdal fertUli 
*r by this 

(12900) E. H.naka: Win you plea«6 tell j 

e the deepest d' 
dived in a diving 
meat? A A man 
bare gone down 300 feet under tbe surface of the 


iinji v drilling 

WELL MACHINES 


I of metal which Is strong enough to wltb- 
a pressure of 15 pounds per square inch 
may be used for vacuum purposes. It will hold 
a vacuum Indefinitely, If the valve* are made 
ht at that preseure. The carbon dloside; 
cylinder* and the o 
tbe calcium light hold several hundred pounds of 
pressure for many months with very little leakage. 
They are of steel. 

(12903) T. G. asks: Wishing to mag- 


in length, 1 have wound nearly its entire length 
with twelve layer* of No. 12, Insulated, copper] 
wire. There Is a dynamo here, with a direct, 
maximum current of 2.500 volt*. Now wOl you 
kindly favor me with a reply to the following: 
1. WUl It bo sufficient to connect the end* at 
the coU, each with one at the poles of the dynamo? 
A. It will not be enough to connect your eoil 
with one pole of a dynamo. No current cac flow 
igh a wire unices both*ends of it are ooo- 


g for No. 12 wire, and 


used? A. It win not to safe to aoouset your 
wire to the two poles ot a 2,500 volt machine. 
The wire would be melted In a few aeeooCU, 
3. The manager t 


it to affixed. Is that reifiy 


be placed in m _,_.... _ __ 

- 1 ooti be pul ha itoMM lMgirartf bkl _ 

[** Mt A «■ RNMMF M ffirt lR. Mtf ttffUKWANft 


128 feet for any length of time. 

(12907) C. A. B. asks: What into 
g tbe moon. If any, on the weather? We think 
at an expression of opinion coming from SO | 
eminent a source aa the Innmnc Amsi 
would be of great interest to a large number of | 
readers. A. The moon to* bo tnlli 
upon the weather, so far as the Weather Bureau | 
has been able to detect, after a long time spent 
in studying tbe change* of tbs weatitir find ' 
course of tbe moon. There is always a itorn 
progress somewhere around the wprid, and B a 
full moon occurs it Is evident that It WOl be 
stormy where the storm or Jew barometer is at 


while tbe change of the moon occurs at the state! 
time to all parts of the CO0M 
connection with the phases c 

(12908) G. A. B.rtjtks: Ptonae to toll m« 
through your paper how the temperature ot the 
ocean varies with lu depth In tbe tortid tome. 
At what depth doe* it reach tbe fmfita* DMatT 
A. The temperature of the a 
reach the freeatng point anywhere to the torrid | 
tone. Hit did, it would frees* soft net to 
but toe. The lowest pQertMs.tamgtotonf* below ] 
of water everywhere to that of' the 



Wa voice perhaps wa* toe heaviest pfriJ 
company. The aim was to matntato tbe rate of 
revolution st the machine toe mmto throughout. 
A W» torn* often noticed to tostto* vetoes tta* 
wtot seamed to to* ear to to the mrpngvr votes 

• ncre-nr? A, heavy voice, that #, 4na of a tow, deep Ww, is 
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The Cadillac two-speed direct drive axle is accepted as the 
most progressive motor car development of the year 

Press comment abroad and at home makes that perfectly clear 

It presages the trend of motor car engineering 

It is the all-absorbing topic in American and 
European trade and engineering circles, and 
the second award of the Dewar Trophy to 
the Cadillac has accentuated the intense 
interest. 

And these native and foreign engineers and 
editors arc merely saying in technical terms 
what the first Cadillac owner you meet will 
tell you in much simpler language. 

The owner of a new Cadillac—and more than 
7500 ot the new cars are now in operation 
—will tell you in blunt, plain English* that 
he has never ridden in a car wlmI no- 

pa red with it. 

He may not argue the merits of the two-speed 
direct drive principle. 

He will simply say: 

"Get in and ride with me and you will agree 
that you never experienced a sensation so 
much like floating through space." 

And if you do ride you will agree with him. 

There have always been Cadillac owners, 
thousands of them, who would not con¬ 
cede for a moment that more money could 
buy a better car. 

But there are thousands who go much further 
now. 





They will not admit that any car is comparable 
in its riding qualities to this new’ Cadillac. 

And there are other things as well which they 
will not admit. 

Above all, they will not admit that there is a 
car which is comparable in those dominant 
characteristics which earned for the Cadillac 
the second award of the honor most sought 
by European makers—the Dewar Trophy. 

That award stamped the Cadillac as possessing 
in the highest degree, those qualities which 
make most for all around practicability, for 
dav-in-and-day-out and year-in-and-year-out 
constancy, satisfaction and service in the 
hands of the every-day user. 
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mMag OnttfacCttlebra Side 

f ftrip flf land tan mile* Wide by 

* tony loud, vrhkfcto new knowb t» the c*wd Bom, 
WM under weter. It* upper layer* or strata were 
formed by a alow depoalt of solid material*, which, In 
ttfrUMBU* Of MW Mttlad to the bottom and became 
moth or lees ‘eompacML Ultimately, volcanic action 
«Mo portion of the floor of the ocean abote the 
total of the sea and flamed the tethmus of Panama. 
TtDebodof the oeean as tbae elevated was lifted irregu- 
toriy and In eowttderable confurton. Here and there, 
the molten Igneous took Was forced up through the over¬ 
ling marine deposit, de st roy tag the general level and 
producing that confused topographical appearance with 
which every visitor to the Isthmus is familiar. When 
these volcanic agencies quieted down many centuries 
ago. the dry land, as thus formed, consisted of ridges 
ot hard Igneous rock, between which, broken up into 
great confusion, lay the above mentioned masses of 
submarine deposits, in various stages of hardness, but 
poatoating very little resistance to crushing or sliding 
or other movements, should the conditions of equilib¬ 
rium into which It bad settled be once disturbed. 

Then came the engineer with his drilling machines, 
dynamite, steam shovels and dredges, and proceeded 
to cut a deep and bread pathway through this geologic¬ 
ally confused mass Of material. Where he encountered 
the volcanic rock, that material stood up to the arbi¬ 
trary slope Which the engineer bad determined upon 
for the sides of his great excavation; but when he cut 
Uto the looser marine deposited material, he began 
to get Into trouble. Nature took the matter In band, 
toughed at the engineer's contours and slope stakes, 
and proceeded to grade the sides of the cutting* accord¬ 


ing to her own liking. Generally speaking, she pre¬ 
ferred a slope of one to seven, as against the engineer's 
slope of one to two. As a matter of fact, nature has 
been a very active agent in the excavation of the 
Pana m a Canal; for between thirty and forty million 
cubic yards must be credited to her activity as against 
one hundred and ninety million cubic yards done by the 
engineers of Uncle Sam, or, say, something over one 
sixth of the whole. 

Very early In the work did nature begin to have 
her say In the matter of digging a canal at ranama. 
In fact, over thirty years ago, when the Preuch com¬ 
menced excavation at the deepest point of the canal, 
the Cucuracba slide caused the French engineers many 
an hour of anxious thought, and as the Cucuracha slide 
was the first, so to-day it is the last problem to be 
solved. 

The accompanying illustration shows the dredges at 
work on this slide. The deepest excavation at Culebra 
occurred where one of those great masses of Igneous 
rock forced their way through to the surface. Immedl- 
eeetoly to the south of It, and on the east side of the 
canal. Is a large pocket of soft material which, with 
rare Intervals of repose, has been steadily slipping 
down Into the canal prism, as-the work of excavation 
went; down and the toe of the slope was cut away. So 
loni'V, ftfie steam shovels were at work, it was possible 
to Shovel the material ont about as fast as it came. 
When the tracks were taken up and the shovels re¬ 
moved, previous to blowing up the Gamboa dike, there 
was an interval In which the slide had, perforce, to be 
left to Its own devices, and It moved into the cut until 
the prism was filled up approximately to the full depth 
of 45 feet 


For several weeks pitst a whole fleet of dredges has 
been attacking the Bllde, and, according to the last dis¬ 
patches, the channel through the base of it has been 
widened to a width of about 150 feet and n depth of Id 
feet The dotted line In our Illustration shows approxi¬ 
mately where the eastern bank of the canal should be. 
All the material on that aide to the west of this will 
have to be taken out The excavating plant, according 
to the latest dispatches, consists of three dipper dredges 
and two ladder dredges. Two 15-yard dredges, now 
nearing completion, will soon be at work, and they 
will make short work of the slide—probably. 

A New Source of Paper Pulp 

T HH alarmlug dearth of raw' material for paper 
making has stimulated research In this direction 
for several years. La Itevue gives an account of the 
successful efforts now being made to produce excellent 
1 wiper pulp from the Htitlpvhium coronertunt, a fibrous 
plant of the ginger family, having Its origin hi India, 
but growing in tropical parts of Asia, Africa, and 
America. The members of this family have fibrous 
stulks of various heights ranging up to 2 feet 0 Inches 
or more, and covered with leaves 
From the dry fiber a very good pulp is obtuined, one 
hectare of laud yielding 14 tons of filler, which produces 
about 8 tons of pulp The cultivation demanded Is In¬ 
expensive, and there are two or three harvests a year. 

The process of treatment Is simple—the plant Is cut, 
pressed between rollers to dry It, beaten, and then 
heated with a varying pro]>ortlon of soda. It may lie 
broken Instead of tieaten, but in this ease Ihc puper 
Is less fine in quality, though on tne „lher hand it Is 
much tougher. 
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The purpote of this Journal l> to record accurately, 
simply, and interestingly, the world's progress in scien¬ 
tific knowledge and industrial achievement. 


Ships that Break in Two 

O CCASIONALLY, but fortunately very, very 
rarely, ships have been known to break In two 
while they were being driven across the seas. 
Several yearn ago this thing happened to the fastest 
torpedo-boat destroyer In the world, the “Viper,” which 
waa credited with having made thirty-six knots over 
the mile course. It happened last week to a large tank 
steamer before It had traveled very many miles from 
Sandy Hook. 

The breaking of a ship's back Is a common occurrence 
In cases where they have run upon the beach, or fetched 
up on a shoal of sand or rock—but that Is to be ex¬ 
pected. In these cases the breaking apart generally 
results from a falling tide leaving the vessel supported 
only amldshlp or only at the end*:' As the tide falls 
away from the vessel„aud her - weight becomes less and 
less water-bOVne, the longitudinal bending stresses In¬ 
crease, till a point Is reached where the plating tears 
apart, generally along a zigzag line of plate riveting or 
along a vertical straight line of bulkhead connection. 

But it is not necessary that a ship be oil the beach, 
or hung upon a shoal, to run the risk of having her back 
broken. This catastrophe, as the disasters to the de¬ 
stroyer "Viper” and the tank-ship "Oklahoma" show, 
may happen on the high seas and In deep water. It 
occurs very rarely, largely for the reason that several 
contributory couditlous must be present simultaneously 
before It will happen. In saying this, it will be under¬ 
stood, of course, that poor design may wreck any ship 
that sails the Beas. If the naval architect falls to 
build his ship with sufficient depth In proportion to her 
length, or if she be shallow and he falls to put suffi¬ 
cient extra metal Into her bottom and upper decks to 
give the proper girder strength, she Is liable to break 
In two In her first encounter with heavy weather. 

But we are not considering poorly-planned vessels. 
The destroyer "Viper" was designed by a prominent 
architect, and built in one of the leading yards of Great 
Britain; and the lank steamer “Oklahoma" wub con¬ 
structed in what Is considered to be the finest shipbuild¬ 
ing yard In this country, and presumably she was well 
designed 

Just here, it may be well to state that the bending 
stresses tending to wreck a ship so far as wave action 
Is concerned, come either when the ends of the ship 
are deeply immersed in two following waves, or when 
the body of the ship is deeply Immersed, and the two 
ends ore In the troughs of the sea. Under the first 
condition, (he ship may be considered aa, roughly speak¬ 
ing, a bridge supported on two end plera. Under the 
second condition, It may be considered as a drawbridge 
swung open and supported at Its center. In the first 
case, the ship will tend to sag amidships, In the second, 
to sag at the ends ' 

Now these conditions will lie aggravated when the 
distance from crest to crest of wave Is approximately 
the same as the overall length of the ship, particularly 
If the seas arc short or steep The stresses tending to 
liend or break the ship can also be very seriously affect¬ 
ed by the loading Thus, a Hhlp that is running light 
as to cargo, and Is water-lmllasted forward to offset 
the weight of engine and boiler and full coal bunkeri 
at the after end of the ship, would tie subjected to spe¬ 
cially severe stress when she was supported at her 
mid-length during the passage of the crest of the sea. 

How severe these bending stresses are may be Judged 
from the fact that one of the earlier 28-knot ocean 
liners was proved bjp«xact l&strumcntul measurement, k 
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takes for the purpose while she was beta* driven herd 
Into very heavy head seas, to have a vertical movement 
at the ends with regard to the midship section of twelve 
Inches. Though this was excessive, It does not prove 
that the ship was structurally weak; for In such ves¬ 
sels the deep double bottom and the continuous steel 
upper decks, provide sufficient top and bottom chord 
material to permit the necessary extension and com¬ 
pression of the steel without exceeding the elastic 
limit 

In the tank steamer, however, the provision of suffi¬ 
cient girder strength Is not so easy of accomplishment 
as It Is In the case of an ocean liner with its plurality 
of upper steel decks. The tank steamer, and In fact 
all steamers of the Great Lakes type that are built to 
carry heavy freight In bulk, consist, throughout the 
greater part of their length, of a double bottom, the 
two sides and a single upper deck; this last being 
pierced by many batches, some of them of very large 
size. Much Ingenuity has been shown In the endeavor 
to make these long shallow ships sufficiently strong to 
carry their heavy load safely through heavy seas. 

Great technical Interest will attach to the Investiga¬ 
tion of the accident to the “Oklahoma." Say what we 
will, this accident must necessarily arouse a certain 
degree of distrust of present tank-steamer construction; 
and it Is sincerely to be hoped that sufficient evidence 
will be gathered from the survivors to enable the naval 
architect to determine Just where the rupture com¬ 
menced, and exactly In what manner the ship’s plating 
tore asunder. It Is imiwrtant to know whether the 
fracture followed a zigzag line along the side plating 
or whether, as Mr. Holmes has suggested, it followed 
a vertical line of rivet holes where a transverse bulk- 
bead was uttacbed to the hull. 

The Kahn Act and Foreign Exhibitors of 
Patented Articles at the Panama- 
Pacific Exposition 

N O remarkable prophetic gift was needed to fore¬ 
tell the storm of protest that has followed the 
approval of the Kahn bill—a measure which Is 
Intended to protect foreign exhihttors at the Manama- 
Pacific Exposition from patent and copyright Infringe¬ 
ment by Americans, by enabling a foreigner who has 
patented his product In his home country to obtain 
absolute protection In this country by the mere filing of 
the necessary papers, without any search as to novelty 
and without complying with any of the rigorous re¬ 
quirements of the American patent law. The bill was 
so clearly unconstitutional that few thought It possible 
that It would over pass. And yet the Impossible has 
happened. 

The defects of the measure are so apiwrent that 
us It stands It cannot endure the legal scrutiny of the 
United States Supreme Court. It may be doubted 
whether Mr. Bulkley’s painstaking revision will help 
matters much, although It seeks to remedy the more 
crying evil of the original by providing that the ex¬ 
hibits shall not enjoy the protection so generously ac¬ 
corded by the Kahn act if they hate been “In public 
use or on sale in this country" or shall have “become 
the property of another under the laws of this coun¬ 
try." While this may remove the atmurdlty of pre¬ 
venting an American manufacturer from producing an 
article unpatentable in this country, but patentable In 
some European countries, it throws upon the foreign 
exhibitor the burden of proving that Ills product is 
Indeed patentable In this country and that an American 
defendant Is an out and out Infringer. In other words, 
the foreign exhibitor might Just as well apply for a 
United States patent in the regular way if he is to 
enjoy any benefits from the Kahn act as Mr. Bulkley 
seeks to amend it. 

It Is difficult to understand why the exposition 
authorities should have been so deeply concerned In 
the protection of foreign exhibitors. We are not aware 
that any foreign country has ever extended to exhibitors 
of other nations at any exposition the rights and privi¬ 
leges extended by the Kahn Act Furthermore, a for¬ 
eign manufacturer who exhibits at San Francisco no 
doubt does so for commercial reasons. If he hopes to 
Interest Americans In bis product by availing himself 
of the opportunities accorded him at San Francisco, 
there seems to be no valid reason why he should not 
protect himself In the manner prescribed by the con¬ 
stitution and the patent laws of this country. 

As they now stand, onr patent laws are probably 
the moat generous of tbelr kind In the world From 
the very first the United States of America set an 
example to the world in freely according to foreigners 
the same measure of protection for patentable Inven¬ 
tions as to Americans. If there were any possible dis¬ 
crimination against foreigners, there might be some ex¬ 
cuse for the Khbn Act; but as matters now stand, the 
Act places the foreign manufacturer of an Invention 
which he has patented in his own country, bat which 
for good reasons Is unpatentable In this country, in a 
far better position than bis Americas rival 
Nothing abort of the absolute repeal of the Kahn 
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seek to apply the Kahn Act tot 
find themselves thrown out of court? WfR; era iet'Ito 
accused of double dealing? The governments of Europe 
have not all unanimously decided to partUfipate Jit , 
making the Paaama-Padflc Exposition a ototoMC'.'A 
general feeling Is rife that there have been too many 
expositions, If the Kahn Act ever comes up tor Judicial 
construction and to declared unconstitutional *aad void. 

It may be doubted if foreign governments will look 
with favor upon future American expoeltioito. 

The Son-power Plant fat Egypt 

A RECENTLY prepared report on the san-power 
plant at Meadi, Cairo, gives earn* important data 
on this highly interesting development 
A aeries of trials waa carried out under favorable 
weather conditions, in which, we are told, the area at 
sunshine collected and utilised In heating the live bett¬ 
ers was 13,309 square feet and the maximum steam 
pressure generated was 1.1 pound per square inch above 
atmosphere, the minimum pressure 1.0 pound per square 
Inch. 

The average amount of steam generated per hour 
throughout the trials was 1,160 pounds. The maximum 
amount of steam generated during any one hour was 
obtained between 1:10 and 2:10 P. M. on August 2toid 
and amounted to 1,442 pounds, while the minimum gen¬ 
erated !u any one hour was obtained between 8:16 and 
4:15 P. M. on August 26th, and amounted to 880 pounds. 

In order to obtain the best results from steam at 
the low pressure of the sun-power system. It should be 
utilized lu a suitable steam engine. A condensing en¬ 
gine especially designed for use in connection with 
the sun-power boilers was tested in 1012, and when it 
was developing 9714 brake horse-power the steam re¬ 
quired at a pressure of 1 pound per square Inch above 
atmosphere was-only 22 pounds per brake hone power. 

Had the Installation at Meadi consisted of nine sun 
boilera instead of five they would have produced enough 
steam to have kept this engine running and develop¬ 
ing an average of over 96 brake horse-power throughout 
the twelve and a quarter hours occupied by the trials. 

What progress has been made during the last two 
years can be seen by comparing the results here quoted 
with those obtained at (he Tacouy (Philadelphia) plant 
In 1011; 

The total area of sunshine collected by that plant 
was 10,296 square feet The average amount of steam 
produced throughout a 4-hour trial on August 10th was 
093 pounds per hour. The mean steam pressure during 
the four hours was 1.2 pound per square Inch below 
atmospheric pressure. 

The most important figure, however, and one which 
la closely comparable, la the steam produced per hour 
per square foot of sunshine collected. The maximum 
for the Tacony boiler was 0.000 pound per square foot 
per hour, whereas the corresponding figure for the 
Meadi boiler was 0.12 pound per square foot per hoar, 
which is equivalent to an Increase of 881/8 per cent, a 
very gratifying improvement, especially When It 1* borne 
in mind that the mean steam pressure at Tacouy was 
2 pounds per square Inch less than at Meadi. 

That this Improvement to not entirely due to the gen¬ 
erally better climatic conditions of Meadi as compared 
with those of Tacony seems to be Indicated by the tact 
that the Tacony result was obtained when the mean 
temperature in the shade was 90.4 deg- Fahr. and the 
mean humidity 46.6 per cent, while the Meadi result 
was obtained when the shade temperature waa 06.6 
deg. Fahr. and the humidity 86 per cent Hence a con¬ 
siderable jwrtlon of the 881/8 per cent Increase of out¬ 
put may fairly be attrlh||ted to improvements in the 
design of the plant H 

Three result* seem very encouraging, and we may ex- , 
prere the hope that this pioneer undertaking may meet 
with the success that It deserves. 

A Radio Manual will shortly be issued by the Ignited 
States Signal Corps, dealing with the Installation and 
operation of radlotelegraphic apparatus, especially field 
stations, and intended primarily tor the guidance of 
the regular and mlUtia forces. After much axpeitmeut- 
ing the Signal Corps has devised field Wdh> outfits 
that will probably not be materially modified for some 
years to come. A radio pack sot, which to carried by 
8 mules, can be pot in operation In two mtemte* 

870 pounde, nod under service conditions has a tfiuge 
of 26 miles. A wagon tot'Of 2 kilowatts DOW* .fcwl'fi 
range of more than 200 mil*, it to tofifie np ad d 
ptotto-type wagon, drawn by four eternals, the raerrert 
containing the power plant and the tnmt the optofittag 
apparatus,' ' 








’««"* ‘ Pp " atu * 

' imirflMt Stk fWM»$ Carbide ad NUrato of 
dwstVHtomkal work* whioh rank* 
among ||« large Swedish plants of it* type, has been 
inrtaM aaer Johannesburg, and it is designed to turn 
o«t «lMd» end nitroto of calcium upon a new prooen 
invented by Engineer F. Carbon. It is stated that 
there are now routing on this principle, four 400-kilowatt 
furnaces ssiug Magfe-pha* current, for the production 
of carbide. As to nitrate of oaidum, whioh b employed 
for fertHMny purposes, (hen are in use six furnaces on 
the 3*pbeae system of 2,600 kilowatt slse. In order to 
secure what current the present plant demands, a large 
hydraulic plant is erected at' a oost of over a million, 
and it opsratea by power from the Ljungon stream. 

Largest Etoetrle Hoist in tbnarien.— One of the hugest 
eleotrio hoista in the world, and exceeded only by a few 
in South Africa, will be installed in the Granite Mountain 
shaft of the North Butte Mining Company. The hoist 
will have a capacity of 300 tons per hour hoisted from a 
2,000-foot level, or 200 tons per hour from a 4,000-foot 
level. The shaft ia now approaching the 2,900-foot 
level. The hoisting drum, 12 feet in diameter, will be 
driven by a direct-connected electric motor supplied 
with power from a motor generator set provided with a 
60-ton flywheel The flywheel will give up some of 
its stored energy to supply the peak load drawn by the 
hoisting motor. The induction motor of the generator 
set will have a continuous rating of 1,400 horse-power 
and the hoisting motor will have a maximum intermittent 
rating of 4,500 horse-power. 

Turbine Progress In Europe.— Wo note that the 
Brown-Boveri works is engaged in constructing a turbine 
group of no less than 40,000 horse-power site, it being 
intended for the Mark eleotrio station in Westphalia. 
The alternator of this group is designed for 10,000 volts 
three-phase and 50 eyries and operated at 1,000 revolu¬ 
tions per minute. The turbine works on superheated 
steam at 350 deg. Cent, and 18.5 atmospheres pressure 
at the inlet, the entire group measuring about 33 feet 
long. Among other large turbines or this type we may 
mention the 30,000 horse-power alternator lately set 
up in the RMshots plant near Dttsseldorf, and a similar 
group is now building at the same works for an eleotrio 
plant near Cologne. It is expected that steam turbines 
of ss high as 50,000 or 60,000 horse-power will be con¬ 
structed as the next move. 

Electrolytic Extraction of Copper In Chile.— German 
electrical apparatus is now installed in a plant located 
in Chile for extraction of oopper from the ore, and the 
works are said to be operating quite successfully at 
present. It makes use of the new Siemens-Bohuokert 
electrolytic process. The eleotrio station is situated 
at Cobija on the eoast and 180 miles from the oopper 
mines, which are inland, and the ourrent is sent to the 
oopper extraction plant at the mines by a power line. 
The electric station is steam operated, and is equipped 
with 16 boilers which are fired by oil fuel. Four steam 
turbines are eaoh coupled to an alternator of 15,000 
horse-power rise whioh delivers 6,000 volts, and step-up 
transformers raise the voltage to 110,000 volts for oper¬ 
ating the power line. At the oopper mines is a sub¬ 
station containing motor-generator sets of 8,000 horse¬ 
power site which receive the current from the line and 
convert it to 250 —190 volt current for use in the 
eleotrolytlo tatties. 
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Electrifying Railways ta Norway.—In Norway the 
government proposes to carry out quite an extensive 
eoheme for applying deotrie traction to the railroads. 
According to an offlelal reporting to hydraulio resources, 
the state already owns enough water power to serve for 
nearly all the railroads in the south and west of the 
country. However, as it is intended to go into the 


matter on as largo a scale m possible, the government 
is seeking to purchase as many falls as possible in order 
to obtain, the needed amount of power. A great outlay 
of capital will 1 m needed to oarry out the extensive rail- 
toad project Among the principal railroads are seven 
lines, including two from Christiania to the Swedish 
frontier, pad others from that city to Gjoevik and 
Drammeo. For .(he high-teuton power lines from the 
twbin* stations to railroads, including also the sub- 
etationi, the outlay to t!2,0pD.a». Notwithstanding 
(He oowMarable cost of adopting electricity for the 
f^K^'|(>i^oatad to secure much economy in 
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fa**** &r Bflrtbgwpfck Research, the first of 

it* kind in America, will soon be established in Chioago, 
It the plans of the Bibliographical Sooiety of America 
are carried out 

A Haw Product of Seaweed, the invention of whioh 
is announced from Liverpool, is oalled “aigin,” and is 
used in the manufacture of non-inflammable cinemato¬ 
graph films and in the treatment of paper to make the 
latter water, flame and germ proof. Aigin is said to 
be odorless. 

An Institute of Oceanography, with a fine aquarium, 
is to be established at Ste. Adresse, a suburb of Havre, 
in a large park overlooking the bay of the Seine. It 
is hoped to have the institute open in time for the soien- 
tiflo oongress to be held at Havre in the autumn of 1914. 
A feature of the institute’s work will be practical in¬ 
struction to fishermen. 

Uretroplae as s Preservative of Caviar. —A consular 
report states that of about 1,400,000 pounds of caviar 
obtained eaoh year by the Astrakhan fisheries, approxi¬ 
mately 75 per oent is exported, and the only preservative 
thus far found to koep the oaviar fresh is urotropine, 
whioh is added in the proportion of 1 to 1,300, and is 
claimed not to be injurious to health. 

The Discovery of Minor Planets still goes on apace. 
During the year ended June 30th, 1913, 67 of these 
bodies were given provisional numbers, though 5 of theso 
subsequently proved to be old members of the asteroid 
family. Of the remainder, 19 were discovered at Heidel¬ 
berg, 7 at Johannesburg, 9 at Neuoh&tel, 11 at, Simells, 
3 at Vienna, and 13 at Winchester. All minor planets 
from No. 1 to No. 727 have now been named. 

A Plague of Wild Horses.—The Canadian government 
has been urged to take measures for cheeking the depre¬ 
dations of wild horses in the Peace River country in 
western Alberta and eastern British Columbia. The 
horses have been making raids on the ranches, killing 
many domestic horses and leading away valuable mares 
whioh had been imported at considerable expense by the 
settlers. The culprits are said to be the descendants 
of horses abandoned during the gold rush to the Yukon 
territory in 1897-98. 

Soda Deposits of Lake Mtgtdl. —The American oonsul 
at Zanzibar reports that Lake Magadi (spoiled “Mag- 
gadi” on British official maps), lying southwest of 
Nairobi, in the southern part of British East Africa, 
is an almost inexhaustible source of soda. As the de¬ 
posits are removed they are replaced through soda 
springs from which crystals of soda are constantly form¬ 
ing. A 96-mile railway has rooently boon built to con¬ 
nect this lake with the Uganda Railway, and a factory 
for preparing the soda is to be built at the lake. It is 
estimated that 100,000 tons of the worked product will 
pass over the railway to (he sea. The soda deposits 
cover 30 square miles. 

Lake Erie Outlet—The International Waterways 
Commission has published its final report on the pro¬ 
posal to establish a submerged dam or weir at tho outlet 
of Lake Erie for the purpose of raising the water in all 
the Great Lakes except Ontario. Us cost would bo 
about $11,000,000, and the Commission unanimously 
recommends that a treaty be entered into between 
Great Britain and the United States providing for its 
construction. Tho report states that the level of tho 
lakes has been appreciably lowered by the Chicago 
Drainage Canal and the Erie Canal. To illustrate 
the importance of this question, it is pointed out that 
the freight tioats on the lakes are built to tho greatest 
capacity the depth of harbors and channels will permit, 
and that every added inch of water means an increased 
capacity of 86 tons in these big vessels. 

The Tssngpo- Brahmaputra Question Again.—The 
tantalising question as to the nature of the connection 
between the Tsangpo River, of Tibet, and the Brahma¬ 
putra, of Assam, is not yet fully settled, despite the large 
number of explorers who have tried to clear up this 
eelebrated mystery. It will be recalled that when a 
punitive expedition was sent by the British authorities 
against the savage Abors a couple of years ago, it was 
fully expeoted that the party would oompleto the ex¬ 
ploration of the Dihong River, whioh undoubtedly 
forms the connecting link between the two great and 
well-known rivers (or, properly, parte of a common 
river), and that white men would then for the first time 
behold the immense fails supposed to exwtjwhero the 
river breaks through the mountains. Although the 
expeditionary foroe took along a scientific staff for the 
purpose of exploration, the geographical results of the 
mission were disappointing. During last summer 
British officers again explored in this region. One party 
reached a point on the river four days’ journey below 
(he supposed falls, while another penetrated to a point 
on the Tsangpo six days above the falls, but the falls 
themselves had not yet been reached when the last 
news was received in India. The barometric observa¬ 
tions trf the Wro parties seem Ip confirm the great differ¬ 
ence of Me ration implied by the existence of the falls 
and oatataota of Tibetan tradition, 
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Batcher's Latest ’Looping the loop" PorfernuM.— 

On December 26th Lincoln Beaohey “looped the loop", 
five oonseeutive times from a height of 760 feet. Beaohey 
turned a double loop at a height of only 300 feet. 

A Monument to Capt. Sehetmpflug.—On December 
6th, 1913, a tablet was unveiled in Vienna to commemo¬ 
rate the achievements of the late Capt. Bcheimpflug, 
who, as our readers will probably recall, was one of the 
first to interest himself in photography from aircraft. 
His photogrammetnc camera-gun has been described 
in the Scientific American. 

A New Army Altitude Record.—A new army altitude 
record was made at 8au Diego, on December 18th, by 
Lieut. H. B. Post, who ascended to a height of 10,600 
feet, a gain of more than 2,000 feet over tho previous 
record. The asoent was made in army carrying aero¬ 
plane No. 23 from North Island. Lieut. Post made 
the first 3,000 feet at an average rate of 640 feet a minute. 

A French Mall Line by Air Across the Sahara—The 
National Aerial I league has completed platiH for a flight 
of a flotilla of aeroplanes across the Sahara or Great 
Desert. They will start from Oran, Algeria, and the 
final landing will be made at Timbuktu, French Sudan, 
a distance of 1,400 miles. Pyramids of stones will be 
placed at intervals to mark tho route. If the ox|)eriiiient 
proves successful the establishment of a regular air mail 
service will be considered. 

Naval Aeronautics.—A definite programme for the 
development of aviation in the navy has boon decided 
upon and will be put into operation at once. A uavul 
aviation school will be established at Pensacola, the 
battleship “Mississippi’’ will bo assigned to that station 
for use by the navy aviators, and during the winter 
practical experiments and training of naval officers in 
the operation of aeroplanes will be carried on. Plights 
will be made from the deck of the “Mississippi’’ and 
other experiments conducted in developing the use 
of the aeroplane in connection with battleships. 

Vcdrines’ Flight from Paris to Cairo.—The flight of 
Vednnes from Paris to Constantinople in five stages 
and his supplementary journey to Cairo in three more 
stages must stand as one of the most remarkable achieve¬ 
ments of that remarkable aviator. He defied the 
German authorities, who had refused him permission 
to fly over German territory (incidentally highly irri¬ 
tating Gorman nerves by circling over a fortress) and 
braved the high winds of the Taurus Mountains, which 
proved the undoing of Dauoourt. How far Vodnnes 
will push on in bis expressed intention of attempting 
the encircling of the globe remains to be seen. Invi¬ 
tations to fly to this or that point roach him almost 
doily. 

A New Giant Biplane.—Tho Russian aviator and 
designer, Sikorski, whose huge aeroplane was described 
and illustrated in these columns last year, has now 
built a still larger machine, weighing no less than three 
tons and a half. It is N&id that the new machine js 
propelled by four motors of 100 horse-power each; but 
this is also the engine power of the old machine The 
new biplane is said to have a carrying capacity of twenty 
people, and that cabins with sleeping accommodations 
are provided. On the trial trip the machine is said to 
have risen in the air after a run of 1(H) yards and to 
have circled the grounds without difficulty. The 
Scientific American hopes to publish a detailed ac¬ 
count of the machine. 

The Signal Corps Aviation School. —Toaeluiig army 
officers the subjects of aero-iiiectioiucs and aeroplane 
design has something picturesque about it if we may 
judge from the account which one of the instructors 
gives us. When the dock strikes, tho pupils flock from 
all corners of the sky and volplane down to the in¬ 
structor’s pulpit and hlunklmard in a great white tent. 
They sit erect and still as mice, smoking as they listen, 
while the dogs sleep at their feet. A beginning has 
boon mode in what may develop into regular and syste¬ 
matic annual courses of lectures accompanied by prob¬ 
lems and ex[»eriments. The instructors thus far chosen 
are Dr. Alfred E. Kahn, Prof. Durand and Dr. Hum¬ 
phreys. 

Marking Military Aircraft.—According to Major 
Bannerman-Phillips m the United Service Magazine, “it 
was announced some time ago that fresh orders would be 
issued shortly by the French Ministry of War regarding 
imposition of distinguishing marks on military aircraft." 
In future all military aeroplanes will bear on the under 
surface of eaoh wing (tho lower wing in the oaae of a 
biplane) a tricolor cockade one motor in diamoter. Dirigi¬ 
ble balloons, on the other hand, will bear on the under 
surface of the front of the Iwtlloon its name in large 
black letters. At the rear end of the balloon will be the 
national flag with a tricolor pennant immediately above 
and an the same halyards. The dimensions of tbe 
pennant are: height, half that of the flag; length, one 
and one half times the length of the flag. Free balloons 
owned by tbe military service are to have from one of 
the suspension cables the national flag, and on the 
opposite cable a triooior pennant." 




X-Ray Photographs of Microscopic Objects 

How They Are Made by the Goby Method 

By the Paris Correspondent of the Scientific American 


T HK new apparatus made by the French scientist 
Pierre Goby opens up an attractive field of research 
which he calls micro-radiography, from the fact that 
It la now possible to obtain X-ray photographs of the 
Internal structure of microscopic objects As It apite&rs 
that this la the tlrsl practical application of the X-rays 
in microscopic work, the new method is attracting much 
attention among scientists, as it Is recognized that It 
will contribute greatly to our knowledge of minute 
animal life. Biological and kindred sciences have re¬ 
course to the microscope at every moment, but it often 
happens that specimens are opaque, hence tlte necessity 
of making sections of the objects lu order to observe 
their Internal structure, but this Is well known lo be a 
great disadvantage from the fact that nothing Is now 
left of the exterior of the objects under examination, 
and besides, the systematic study of sectious of au 
object requires numerous and patient observations In 
order to reconstitute the cnarmblv from the various 
details While (he use of the X-rnjs has been valuable 
for observing the Internal structure of large objects 
such as can be seen and photographed directly, the fact 
that such rays do not obey the laws of refraction and 
cannot be uned with Uuisch niakoh It Impossible to apply 
them directly for making micro radiographs. 

The problem Is Molvcd by M Uoby lu an ingenious 
way by his new method which consists In applying 
the minute object directly upon a photographic plate 
and aeudlng upon it a beam of rays which are as nearly 
us possible perpendicular to the plate, thus avoiding all 
penumbra and giving a record of all the finest details 
of the object In its Intermit purls with such precision 
that after developing, the minute Images tlius obtained 
can be enlarged from 15 to 45 diameters In an ordinary 
mlcro-pUotographlc apparatus On the other hand, the 
quality of the enlarged image naturally deiieuds upon 
the fineness of grain of the photographic plate after 
developing, and he therefore uses h plule which hus us 
fine grain as possible und at (lie Mime time Is sensitive 
enough to allow of a reasonably short exposure. 

The construction of the apparatus is shown In the 
photographs, the general idea being to place the minute 
object directly upou (he film side of a small photo¬ 
graphic plate upon the base of the Instrument and with¬ 
in a dark chamber of cylindrical shaite. The X-ray 
bulb placed at the top of the device sends down the 
raya through a central tube v htch serves to direct the 
rays nearly vertical upon ihe object and the photo¬ 
graphic plate lu order to make a “shadow” upon the 
latter, and the main point in Ihe present makeup Is to 
produce raya which fail as nearlv )icrpeudlculur as pos¬ 
sible to the object and plate, for were Mils not done 
and the rays were diffused In various directions, it Is 
evident that the record made on Ihe photographic plate 
would Is* blurred by such Irregular rays and the minute 
and delicate outlines of the internal strueture would be 
Confused and lost. It would then be impossible lo en¬ 
large auch a plate so as to obtain a view such as would 
show all the details to the naked eye. 

The dark chnmlter la made up of a pair of largo slid¬ 
ing metal cylinders, the upper one carrying a sliding 
tube through which the raya pass. The whole device is 
held at one side by a telescoping support with ball and 
socket Joint so that the apparatus can be raised out of 
the groove on the bottom opiate and turned up so that 
the observer can loojf through the lower end of the tube 


to see that the rays come through properly. On the top 
is a supjiort for holding the X-ray bulb, provided with 
rack-and-plnion adjustments so as to set. its position at 
the proper distance from the tube. Turning up the de¬ 
vice, the observer sees that the rays fnll through the 
tube ns Is required, and after adjusting for this pur¬ 
pose, he brings down the dark chamber upon the base, 



The X-ray bulb can be adjusted in position so that 
its rays fall directly on the plate. 


all light being thus cut off from the inside. Previous 
to lids he has placed the specimen U]xm a small square 
photographic plate, preferably of a fine grain, and 
directly In contact with the sensitive surface without 
putting black pai>er between the two, so that the result¬ 
ing imuge or shadow is very sharp and clear. The rays 
are directed along the axis of the tube by using a small 
diaphragm at the top, using as a finder a narrow tube 
noar the bottom, so that a vertical beam of the rays 
comes out of the tube upon the object below lu order to 
muke the photographic impression on the plate. 



The general idea is to place the minute object 
directly on the film aide of a photographic plate. 


The upper diaphragm disk of the apparatus is con¬ 
structed entirely of very thick lead so as to cut off the 
[wssage of the rays except through the small central 
hole, and below It is a disk, saving as a shutter to 
stop off all ordinary light rays which might leak in 
from the top, but allowing the X-rays to pass through, 
At the lower end of the tube is a finder device which 


consists essentially of the very narrow metal tube 
held between the two permeable disks. Below this is 
a small fluorescent screen fitted into the tube end and 
covered with a plate of lead glass in order to protect 
the operator's eye. To make sure that the ray falls 
just in the center, the X-ray bulb is moved about untK 
the small luminous spot appears surrounded by a aauill 
black circle which Is the shadow of the small tube and 
indicates that the rays are quit* vertical. Then the 
finder as a whole is drawn out of the main tube and 
the apparatus put In the vertical position so as to cover 
the object as above stated. This latter operation la car¬ 
ried out In the dark room when the photographic plate 
te put in, the X-ray bulb being now out of action. Thro 
the bulb is set working on tho electric current for the 
required time, varying with the transparency of the 
object and lasting from one to three minutes. The 
quality of the rays produced by the bulb can also be 
varied to suit the case by the use of well known meth¬ 
ods. It is also possible to widen or narrow the field of 
the rays upon the photographic plate by approaching the 
tube to the X-ray bulb or by lowering It, the tube being 
made sliding to this effect. 


The New Buildings of the Paris University 

O WING to the lack of room in the Parte University 
buildings for the departments of chemistry and re¬ 
searches upon radium, It was decided to erect com¬ 
modious quarters for such work. The new buildings in 
the Latin quarter are now almost finished and contain 
well fitted laboratories and halls. The largest btdM- 
ing te the Chemical Institute, which covers an exten¬ 
sive space and is said to be the most considerable in 
Europe. But it is the new “Radium Palace” which 
deserves special mention, or more properly, the three 
buildings which go to make up the Radiology Institute. 
The first, or "Curie building,” 1s designed for labora¬ 
tories and courses upon radio-activity, and will be 
under the special direction of Mme. Curie. Opposite 
it te a similar edifice built with a subsidy of $80,000 
from the Pasteur Institute, to be used for the physi¬ 
ological applications of radium. Between the two is 
the smallest, but the most Interesting building, the 
"Temple of Radium,” which Is a veritable strong-box, 
as it might be called, for holding considerable amounts 
of radium salts and possibly pure radium. The wafts 
are lined with thick lead sheet, which 1s needed In order 
to prevent the emanation of "rays" from passing. We 
expect to give a further description of these struc t u re s 
when they are fitted up. The present extensive grounds, 
coming from the demolition of an old consent, will now 
tie an important university center, the first h pHdtng to 
be erected here having been the Oceanographic Insti¬ 
tute. Another part of the ground will be oecustad by 
the Geography Institution, to be built with g 
of 11,000,000 made by Marquise of Aromfitt-VlAeoati, 
and Architect Ntaot te also engaged on the pians tot 
the^Iastttuto of Ancient and Modem An and the date 
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A «<** tofcM tor eycO*. with the aid of which Berth* Hm beaten tome 


Interior of Bunau-Varilla’s wind shield. Through the celluloid window t 
front the cyclist sees the track. 


A Wind Skirt for Bicyelkto 

(WWWMB BWAir-VABILLA, a sob of PhliUppe 
Hi Bttaau-Varilla of Panama fame, has devised the 
wind shield for bicyclists which is Illustrated on this 
page. Oambrous aa the shield may appear, we are as¬ 
sured that a French cyclist, Berth*, eerily boat various 
Indoor records from one to five kilometers at the Velo¬ 
drome d’HIver in Paris. 

Who following figures ate unusually significant be¬ 
cause Berth* was not In particularly good physical 
condition: 

The world's record of 1 minute 98/5 seconds for a 
kilometer with a flying start, made by Perchlcot, but 
not recognised, was reduced to 1 minute 7 seconds. This 
is also better than Dupre’s record of 1 minute 108/5 
seconds, made In mi nt Buffalo. 

Jaap Eden's record of 1 minute 108/5 seconds for a 
kilometer with a standing start, made In 1800 at Bor¬ 
deaux and net* beaten, was equaled. 

The world's record for 5 kilometers with a standing 
atari, made by Verilnden at Anvers In 1910 (0 minutes 
804/5 seconds) was beaten by exactly 1 minute 10 


The 250-meter track of the Velodrome dTUver was 
covered in 162/5 se conds, or at an average speed of 
58.480 kilometers an hour. 

Bertbet recently raced with Egg under ordinary con¬ 
ditions. He succeeded In beating the time he made In 
that race with the aid of Bunau-Varlllfi’a wind shield, 
as the following table shows: 

against Egg. With the shield. 

1 kilometer .. Im. 22s. 3 lrn. ids. 3 

2 kilometers . 2m. 40*. 4 2m. 23*. 4 

8 kilometers . 4m. 3m. 31 b. 4 

4 kilometers . 5m. 19s. 1 4m. 39s. 3 

5 kilometers. flm. 37a 8 5m. 40«. 4 

Average speed (ter hour 45.8 kll. 51.902 k II. 

The last four kilometers in the foregoing test were 
covered at an average speed of 53.8 kilometers an hour. 

Them times were docked by M. Durand, director of 
the Velodrome d'Hlver. Although not official, they are. 
however, instructive. 

When it Is said that BunaU-VarlUa has taken a 
lively interest In aviation, the origin of hla windshield 
is immediately apparent Those who have followed 
the development of streamline bodies In airships, auto¬ 
mobiles and aeroplanes, will discern at once that 
Buqau-Varilla has applied to the bicycle a principle 
which has been mtoeeesfully Incorporated in their ve¬ 
hicles fay the more intelligent designers of airships and 


automobiles. 

The wind shield is flah-aheped and consists of a light 
frame covered with fabric. When the cyclist Is bent 
user la racing position, b%ki completely boused within 
the ridrid. A celluloid window in front enables him 
to keep an eye on the truck. 

It to Quito evident that toe shield is bettor than toe 
many projecting surfaces which, must be urged through 
toe atmosphere when a bicycle is forced Along, each 
surface stirring up the air and leaving eddies behind. 
With a properly shaped wind shield the air doses In 
behind «to bicyei* abd the mistance la so markedly 
rodueed toat it ta mmy to understand 1 why indoor rec- 
oM« shrilM hs broken. 
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Pig. 1.—Diagram showing aoot-and-duat-fall of 
Scotch towns in winter of 1910-1911, based on 
observation* mad* by Chief Inspector Fjrfo of 
Glasgow. 



Pig. 2.—Plan of standard soot-and-duit gage, 
showing catchment area. 


4Hf. *. ift gn H toie saed hr London obaervations 
«T ItMrkm. aniwaad on ham roof at Backing- 
kmVuU, ft, W. 


amount and to Investigate the elmrucler of the solid 
Impurities present In the atmosphere of muny large 
towns and centers of mnmtfucturlng ludnstrj. 

Everyone Is aware that the air of towns contains a 
much larger amount of soot and dirl than the air of 
country districts, for even in New York city, the state 
of the linen and curtains boars effective testimony to 
the dirtiness of urban atmospheres. Hut no attempts 
have been made until recently to measure accurately 
the relative amounts of impurity susiiondcd In the at¬ 
mosphere of the more thickly populated districts of 
town and coubtry. The figures obtained hi the tenta¬ 
tive extierlments carried out lu London, I^eeds and Glas- 
gow, by different observers, In the years 1910-1912, are 
of slight value for comparative puiposes, since they 
have been made by different methods, and under dif¬ 
ferent conditions of observation The figures so far, 
however, have revealed the fact that enormous umounls 
of solid matter are suspended under ordinary conditions 
In the atmosphere, and are ultimately washed down 
with the rainfall upon the buildings and streets. Thus, 
the Moot-and-dust-fnll observations already made in 
London, have given totals varying from 195 tons tier 
square mile per annum at Sutton In Surrey to 050 tons 
per square mile In the East End, London The experi¬ 
ments at Leeds gnve totals ranging from 242 Ions in 
the center of the city to 539 Ions nt Leeds-Forge, while 
Glasgow and Coatbridge have exceeded these figures 
with totals of 1,330 tons and 1,080 tons, res|>ectlvely. 
These are staggering totals, when one remembers that 
this amount of impurity is suspended as a rule In the 
form of fine dust and stmt, particles in the atmosphere, 
and that only after heavy and long continued rain can 
the air we breathe be considered clean and free from 
solid Impurities. As already staled, the observations 
made In London, Glasgow and Leeds were can led nut 
under varying conditions by different apparatus anti 
methods, and at the International donforence on Smoke 
Abatement, held in London in Murch, 1912, a strong 
committee was appointed to draw tip Hie details of a 
standard apparatus and method for measuring the 
amount of soot and other impurities of the atmosphere. 
This committee, of which l)r. W N. Shaw, F.K.K, of 
the Meteorological Office Is the chairman, has held five 
meetings In London, and has drawn up the details of 
the apparatus and method which have lieen chosen 
as most suitable for the observations required A circu¬ 
lar letter was issued curly In the past year to the pub¬ 
lic health authorities of all the more Important English 
towns and cities, inviting their co-operation In the work, 
and it is satisfactory to note that the observations com¬ 
menced in the following important centers on the first 
of October, 1913: Birmingham, Bradford, Crewe, Ex¬ 
eter, Hull, Leeds, Leicester, London, Malvern, New'- 
eastle, Plymouth, York and Glasgow The voluntary 
Association of Steam l aers known us the "Hamburg 
Vereln ftlr RauchbekUmpfung" has also agreed to com¬ 
mence observations with the staudard apparatus and 
method in Hamburg. Valuable returns covering a very 
wide area will therefore soon lie avullable relating to 
the amount ntul character of the suspended matter In 
city and town atmospheres, and with these data ts-fore 
them many of the municipal authorities will hHve no 
excuse for ignoring longer the very grave pollution of 
the air of their own cities. 

It may be urged hy some critics that, although the 
figures obtained by the adoption and use of a standard 
apparatus and method for recording the soot-and-diist 
fall will be Interesting, they will serve no useful pur¬ 
pose, am) that the money spent upon the observations 
could be used more satisfactorily and with grenter ad¬ 
vantage In other ways. To these critics it may Ih> 
pointed out that tbs solid Impurities mini tended In the 
atmosphere of all towpa and cities are harmful lu three 
ways to those who either by choice or the necessity of 
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earning their daliy broad, live and breathe In this 
vitiated medium 

First, l)j diminishing the amount of sunlight which 
folia upon the earth, I hone aoUd Imparities suspended In 
the atmosphere direct l> lower the vitality of the human 
organism, and decreoae its ability to waist disease. 
Cohen lias shown I hat, In 1/eeda, from 26 per cent to 
40 jier eenl of the sunlight is cut oft by the smoky 
ahiiosplieie in the second place, the soot and dust 
suspended lu the ulr of all manufacturing towns, enter 
the lungs and choke up the pores and cells of the lung- 
tissue, thus hindering thst rapid assimilation of oxygen 
hj the blood and discharge of CO, aud other waste- 
products, which are easentlal for the maintenance of 
health Finally, direct sunlight and pure air are now 
recognized as the best of germicides. Smoke and dust, 
hy diminishing the sunlight and defiling the air, there¬ 
fore promote bacterial life, aud are ttoua helpful In the 
propagation of all infectious diseases. 

In view of these scientific facts, it la evident that any 
series of observations which will place definite figures 
for the degree of pollution of town atr lu the hands of 
City authorities, and thus enable them to compare the 
parity of their own atmosphere with that of other towns 
of similar size and population, will give a real incentive 
to Improvement—a stimulus which could be obtained 
In no other way. When for example, Glasgow can show 
by Its records a cleaner atmosphere than Liverpool, or 
Pittsburgh than New York, or Manchester than Leeds, 
the upward progress will have commenced In earnest, 
and each city and town will strive to excel Its rival 
in this competition for a purer air. These standard 
records of atmospheric pollution will also be useful 
for determining the progress of the district as regards 
the pnrlty of Its atmosphere, when the observations 
have been continued In one town or city over a porks! 
of aome years 

The final proof that the observations are worth muk- 
ing and will prove of immanent value Is, that the pres¬ 
ent head of the British Meteorological Office (l»r W N 
Shaw) would not have accepted the chairmanship of 
the Air Pollution Committee, unless convinced of the im¬ 
portance of the work which It Is proposed to carry out. 

The following Is the official description of the appa¬ 
ratus which has been aelected for making these obser¬ 
vations, and of its method of use: The principle of 
the apparatus aud method is the collection of the rain¬ 
fall In an enlarged rain gage, and the seiiuration from 
the collected water of the solid impurities which It cur 
rlea down and retains either in suspension or in solu¬ 
tion. The stundard guge consists of u galvanized troll 
atand, supporting a circular enameled Iron guge vessel 
Of four square feet superficial area. Projecting alwve 
the gage vessel Is a wire screen open at the top. Intended 
to prevent birds from settling on the edge of the vessel 
The gage vessel Is eontcal at the bottom and communi¬ 
cates, by means of a glass tube and rubber connection, 
with a group of three or more bottles connected together, 
and designed to hold one month’s rainfall The ruin and 
deposited matter falling on the gage are collected In 
the bottom, and are removed once a month for analysts 
Fig. « shows the gage used for the Investigation of 
London's soot-fall, curried out In lDKMPJl The re- 
autts of this investigation were referred to in (be in¬ 
troduction to this article. 

The Instructions for use of this standard gage state 
that It Is to lie placed If possible on (he ground-level in 
open spaces free from abnormal dust and wind eddies, 
aud that the I sit ties containing the water and deposit 
are to he removed on the last day of each month, and 
replaced by thoroughly clean empty bottles Before re¬ 
moving the bottles, u brush and a rubber squeegee of 
standard puttern ure (o be used to remove any adher¬ 
ent matter. A chemical analysis of the water and de¬ 
posit Is then to be made hy a standard method, detallN 
of which will la* pro* bled by the committee, and a re¬ 
port of tlie results obtained Is to be sent monthly to 
the central office of the committee In Loudon. At the 
end of twelve months, the Central Loudon Committee 
will tabulate all the observations, and will Issue their 
report, giving the figures in un easily comparable form. 
The method, it may he stated, was only selected hy the 
Committee after all the known methods had been sub¬ 
jected to careful, examination, nod the upimratus de¬ 
scribed above was considered to fulfill best tho require¬ 
ments of a clump, durable and accurate means for de¬ 
termining the eoot-(»id-dust-fall of large towns and 
dries. 

As an Illustration of whnf cun be achieved hy this 
method, a diagram (Fig. 3) Is given above, showing 
the results of Inspector Fyfe's examination of the air 
Of certain Hootch towns, in the winter mouths of 11)10- 
1911, Wofiden boxes, one foot square and one foot 
deep, were used for catching the soot-and-dust-fall in 
these observations, and although this method is crude 
and Inaccurate, It oervCe to Indicate the value of the 
Information that will bo obtained* by a more scientific 
application of the method over « Odder area of obser¬ 
vation. Fig. 2 represents a plan of standard soot-and- 
dust-gago, showing thy oafrhi s cn t tws. 
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The writer will conclude tfcta article hy expramtog poaia to have prevented the 

the hope that the scientists who ate In charge of the And, aa far as ws know, no 

smoke investigation now being carried out by the De- made as to when the expedition 
partment of Industrial Research of the University of In regard to the extraordinary nwwmmMjttm-' 
Pittsburgh, may be able to co-operate In this movement cent preae dispatches that Isnds do- Rt***te***«r 

for measuring the soot-and-dust-fall of our dries, and vatortn explorer,” will load a huge 
that they will commence observations with the standard Antarctic under the patronage of tlw AtottSwto ,■ 
apparatus and method, in New York, Pittsburgh, Chi- eminent, the only comment that need W malfetofjtoi" 
cago, and other towns and dries of the United States present Is “Interesting If true.” Do HongaSKurt achieved 

of America at an early date. notoriety to the year 1698 hy a story of picturesque 

The author’s thanks are due to the editor and pub- adventures to Australia, narrated at a meeting of toe' 

Ushers of The Lancet, London, and to Chief Inspector British Association, concerning the veracity of wtod» 

Fyfe of Glasgow for their permission to make use of a long controversy raged to the a og agto ea and news- 

Figs. 1 and 3 for the purpose of Illustrating this article, papers of the period. 


The Renewed Siege of the Antarctic 

A FTEB a lull following the return to civilization 
last year of the British and German expeditions, 
as well as the greater part of Mawson’s Austra¬ 
lian expedition, a vigorous renewal of south polar ex¬ 
ploration is now on the cards. It is practically certain 
that three large and well-organized parties will sail 
for Antarctica this year, aud there Is talk of two or 
three others. The fact that nearly three thousand men 
have applied for places on one of theso expeditions, 
many of them offerlug to pay handsomely for the privi¬ 
lege of facing perils and privations in the frozen waates, 
Is one of several tokens of the Immense vogue that polar 
exploration la now enjoying, and signal proof that the 
love of adventure, which, whether confessed or not, Is 
the mainspring of all such undertakings, la not decad¬ 
ent among men. 

Recent additions to the Antarctic map have been 
made chiefly on the side of the continent nearest to 
Australia and New Zealand, where the region from the 
Boas Barrier and Queen Victoria I/aud southward to 
the pole has been explored by Scott, Shackleton, and 
Amundsen, and the long coast of Wilkes Land by Maw- 
son and Wild. The prlndpnl operations of the new 
exjiedltlona will be conducted elsewhere. 

A British ex])editlon under Mr. J. Foster Stackhouse 
is planning to explore King Edward VII Land, which 
lies on the east side of Ross Sea, and as much as pos¬ 
sible of the coast extending eastward toward Graham 
Ijand—at present a long blank on our maps. Stack- 
house regards his undertaking as a continuation of the 
work carried out by Capt. Scott, and has aroused some 
rattier gratuitous criticism by his use of Scott’s name 
In support of his plans. His contention Is that his pro¬ 
ject was originally discussed with and approved by 
Oapt- Scott, that lie has acquired the ship "Dlacovory,” 
built for Scott’s first expedition, and that he proposes 
to explore a land which Scott discovered. 

A large Austrian expedition, commanded by Dr. Felix 
KOnlg, an experienced mountaineer and polar explorer, 
will go south on the ship “Deutschland,” which was 
used by FUchnor’a expedition. This party proposes to 
continue Filchuer’s exploration of the coast of Weddell 
Sea, and to establish a base on land, from which three 
long sledge journeys are to be made by different sec¬ 
tions of the ctikmIKIoii ; viz., to the south, cast and west 
No sjieclul emphasis appears to lie laid upon reaebiug 
the |tole, the principal object of the expedition being 
to explore thoroughly the now little-known Weddell 
Sea side of the continent. 

The third expedition definitely planned for 31)14 will 
Is* commanded hy Mir Ernest Shackleton, and projmsos 
to attempt the hazardous feat of crossing the Antarctic 
<-oi)tlnent from the Atlantic to the Pudflc coast, a dis¬ 
tance of about 1,700 miles—as far ns from New York 
city to Dallas. Texas. Shackleton himself haa described 
Ills projected crossing as “a longer journey than to the 
l*ole and lack and Infinitely more difficult, because we 
shall always be advancing over now ground, with no 
depots to draw main ” It Is possible, however, that the 
party will not have to depend entirely uism Its own 
resources during the latter iwrt. of the Journey, as It 
Is planned to have an auxiliary expedition laud on the 
coast of Boss Hen and sledge southward along a pre¬ 
viously arranged meridian as fur as latitude 88, If 
possible, to meet the explorers coming from the pole. 
The expedition will have two ships, driven by oil fuel, 
for the malu and auxiliary parties reapectively. The 
sledges, which will perhaps lie constructed of steel tub¬ 
ing, will be drawn by dogs, except two, which will be 
driven by aeroplane propellers. Other novel features 
of the equipment are under consideration The expedi¬ 
tion goes south next autumn, and Shackleton holies to 
complete the transcontinental journey by the follow¬ 
ing spring, though the entire exfieditlon Is not to return 
before the spring of 3910. It la to lie hoped that he will 
be more lucky than Fllohner, who undertook in 3911-18 
to make a very similar Journey over the same route, 
but never even succeeded in getting.aabore on the Ant¬ 
arctic continent » 

At the International Geographical Congress, held last 
April, Dr. W. 8. Bruce outlined the plans of a Scottish 
expedition, which also proposes to crow Antarctica 
from Weddell Am to Bow Sea. A lock of funds ap- 


A Modern Battle-practice Tw*et 

T HE naval target shown on the cover of toto Issue 
gives a near view, which enables the reader to gat 
a clear conception of the construction arid various do- 
tails of an object which ordinarily can be viewed bjr 
the layman only from a distance of many miles. 

It will be noted that the target to of simple And rather 
crude construction. It consists of a submerged hull 
carrying a comparatively light superstructure. The 
superstructure of the target shown to thirty fltet high 
by sixty feet long. Its height to therefore approxi¬ 
mately the average height of a battleship above Its 
water-line. The length Is about one tenth of the overall 
length of a modern dreaduought. 

The hull, or raft, to built up solid of 12-toch by 12- 
tnch timbers, strongly bolted together; and It meas¬ 
ures in length over all about 110 feet, in width about 6 
fleet 6 inches, in depth about 16 feet. The bottom of 
the hull Is ballasted and to each end is attached a 
heavy chain bridle, to which to made fast the towing 
hawser. 

The superstructure above the deck of the raft (the 
latter la ordinarily about awash) la the target proper. 
It constats of a number of stout uprights, across which 
la nailed a aeries of horizontal battens or strips of 
wood. Over thta to drawn a net of rather coarse mesh, 
which is hauled up to the top of the uprights and then 
drawn taut by blocks and tackle attached to the bolt 
rope at the bottom of the net, and to the deck. 

The target to towed, usually, by a battleship, the 
distance from the ship to the target being ordinarily 
between three and four hundred yards. The ship that 
does the firing steams past the target, either In the 
same or the opposite direction to that In which the tar¬ 
get is being towed, and “lets fly" at it On the quarter 
deck of the towing ship Is a group of officers who 
observe the fall of the shot The splash of these la 
photographed, and, latterly, moving picture machines 
have been utilized to show exactly what takes place. 
After a ship has fired, the “seamen” lower a boat row 
over to the raft, and take down the net, which ta 
then spread out on the deck of the firing ship and the 
number of boles to counted. 


The Current Supplement 

I N thta week’s Issue of the ftoiwmrie Amebic an Btrr- 
plemknt, F. Donaldson discusses the proper methods 
of sinking and lining shafts ho as to avoid heavy fixed 
pumping expense after the completion of the mines.— 
G. A. Oromle, superintendent of trees. New Haven, re- 
1 Kiris ou an unusual case of electrical injury to street 
trees.—A comparative estimate of the cost of power 
from coal and from solar radiation, based upon the 
performance of the plant In Egypt 1a published in this 
Issue.—R. Thurston Kent, writing on economies In 
shop transportation, shows how loss of time between 
machine ojieratlons can be reduced by judicious equip- 
meut.—II. G. Plummer contributes an excellent article 
on the “Boo” Canal at the outlet of Lake Hupertor, 
where the world’s greatest Inland traffic by water 
passes,—F. A, Ferret discusses the causes of the ascent 
of lava from the Interior of the earth.—Most useful 
information on the causes of the bursting of flywheels 
and the proper methods to be adapted t6 provide safe ty 
against such accidents will he found In an article deal¬ 
ing with thta subject—H. L. White discusses the Influ¬ 
ence of bran extracts on the baking qualities of floor. 
—F. Oswald writes on the Madden Origin of New 
Types. 

Effect of Hydrochloric Add on HHtoe 

S OME very singular and unexplained effects of hydro- 
chloric add upon silica are brought put tot If, Ar- 
raand Gautier’s paper recently read before the 
das Sciences. In his recent experiments as this safe- 
jeet Gautier finds that the effect of to* add varies 
widely according to the form.of the stile*. In toe 
tffiape of rook crystal, the addsttack* it but slightly. 
Some actios can be detected when toe erytstel to eat 
parallel to the axis, but It to practically ootolsg «po» , 
toe surface when cut eeroes the axto. Xhe'-resaas - 
toto dtffereSM to unknown a, yet 
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Radium in Cancer 

Its Scope of Usefulness and Its Limitations 


Bn"* M.U., »«Mrch Fellow and Chief of the X-ray Department, New York Skin and Cancer Hospital 

If' 1 '"' 1 '""'" 


i-M 

M *«» i 

A fHOMk* that fa * 


l in the leading of 

v « map!* of which I hare 


Raya |0aw Oonter to Forty-eight Honrs,” and again In 
tba fox* ’tSaaoot to curable and cancerous growths 
which bad raaistod «wty other treatment In rented by 
•Cfeum lew Mah oared <• forty-eight hours by the 
marvelous properties of radium” The Italics are mine. 

Many Wt cures” for cancer have arisen, owing in 
great pact to the publicity of the subject following an 
effort of the profe ss io n to properly educate the public 
regarding the importance of aa early diagnosis and 
prompt aad proper treatment There to but one uni¬ 
versally recognlged cure for cancer—the knife. Those 
competent to epeak authoritatively because of experience 
with the various methods of treating cancer are unani¬ 
mously agreed that the early, complete and radical 
operation to the safest method known to the profes¬ 
sion st the present time. 

Just aa the earnest efforts of those Interested In the 
popular campaign against cancer are beginning to bear 
fruit and our patients ate realising the necessity of 
operation, cornea tba positive statement, heralded all 
over the country, that the dread disease can be cured 
by radium. The statement to all the more harmful 
because It purports to come from eminent surgeons, and 
further because there to an element of truth In what 


Thto arousing In a credulous public of the false hope 


will defer operation until too late, hoping to avoid the 
use of the dreaded knife, others will spend bard-earned 
savings in an effort to receive the treatment and many 
s will fail Into tbe hands of 
y claim to radium is 
In tbe use of the name in their advertisement*. We hear 
the heart-rending story many times at the New York 
Skin end Cancer Hospital—tbe etory of the trial, flret 
of thto cure, then at that, the eager and anxious wait¬ 
ing for tbe promised Improvement, the consequent des¬ 
pair and the taking up again of the Bearch for the “sure 
cure.” which to never found, until Anally the poor suf¬ 
ferer drifts into the hospital, demanding In tbe name 
of humanity that “something” be done to relieve the 
awful Buffering. Everything possible to done, but with 
quite a different outcome than if the patient at the 
very outset had fallen Into the hands of one competent 
to give advice. 

It is not so long ago that we read in the papers of 
the long line of consumptives, hopeless yet always hope¬ 
ful, anxiously awaiting the extensively advertised open¬ 
ing of an “Institute” for the cure of tuberculosis by the 
use of a “turtle” vaccina The doors never opened, 
and many a sufferer who had spent feds last cent upon 
a long journey had to beg his way home, there to die 
because the exertion sapped the little vitality he had, 
and because of the realisation that be had been duped 
and there was no hope for him. There to no more 
damnable scheme than that which works upon the cre¬ 
dulity of the incurable sick with the promise of a cure. 

Now comes the cancer cure by radium. That radium 
has its Held of Usefulness in the treatment of certain 
conditions, particularly of benign growths, to not to be 
denied, but tbe statement of enthusiatlc advocates that 
tbe radio-active material will cure cancer to to be chal¬ 
lenged. A proper degree of enthusiasm to laudable, but 
only when It to tempered with scientific skepticism. 
Thote who have had tbe moat experience with radium 
am sat prepared to state Just what the effect to upon 
cancer. The crucial point to, just what may be con¬ 
sidered a “cure” in tMfitei W» have seen teeny cases 
come to the hospital la which the primary growth had 
disappeared under radium irradiation, but with Im¬ 
mense mshtotaaes appearing stem months afterward, 
la it Jaaftfabla to mooed aad report such cease as 
camel -dteblifffty tm A ease cannot be mid to be 
cWtod at Mmm until ffm years have elapsed Without 
a rac u r r ctom . ' We am teettof am&r netboto at treat- 
men* m the ftWa aod Cancer Hospital, but while we 
»** tad eamaraatag results from 

be dMttaff honestly with oar 
P^eato nor wtth thcee who took to tM tor tmr opto- 


Great have been the triumphs of medical science 
iw recent years. Some of our wont foet—diph¬ 
theria, typhoid fever, small-pox, etc,, have yielded 
to method) bated upon modem bacteriology. Un¬ 
fortunately the method) so successfully employed 
in the inetanoet cited, foil completely in our fight 
apainat two of the wont enemies of mankind— 
tuberouloti) and cancer. What then arc we to dot 
Are we to fold our hands in our Iapt while await¬ 
ing the deliverer who shall free us from these 
bondtt 

There to an old adage that prevention to better 
than cure. Where the prospect of a cure Is at the 
best very uncertain, this truism acquires special 
significance, and thus the warfare against tubercu¬ 
losis and cancer has been largely a warfare of edu¬ 
cation—the dissemination of knowledge regarding 
the causes and modes of transmission of these 
scourges, In the oase of tuberculosis this mode of 
attack has been most fruitful of results. It has 
been the hope of the medical profession that some¬ 
thing at least could also be accomplished in thto 
way in the warfare against cancer. The people 
have been teamed of the nature of the first indica¬ 
tion of cancer and of the deadly danger incurred 
by delay in consulting a competent surgeon, or by 
failing to follow his advice when the knife must 
intervene. 

It is to be greatly regretted that much of the 
good that such a campaign may have accomplished, 
must have been undone by the sensational newspaper 
accounts and scare headlines which have recently 
proclaimed alleged healing powers, little short of 
miraculous, for radium to the treatment of cancer. 

The truth is that radium has for many years 
past been employed as a remedial agent against 
certain superficial growths somite hat akin to can¬ 
cer, and (hat some good results have been obtained J 
But the field at usefulness for the substance has. 
been quite limited, and there is at present no basin 
for the belief that recent developments so glaringly 
displayed in the newspapers will bring any immedi¬ 
ate advances of a startling character. At the best 
many months, if not years, must elapse, before any 
certainty can he reached, and before the general 
public con profit by a new remedy which has not yet 
passed out of the experimental stage. In the mean¬ 
while many may be misled by a false hope, or may 
defer the life-saving operation, and incalculable 
suffering may thus be caused. 

It is with these facts in mind that we gladly open 
our columns to a statement from the pen of Dr. 
Worthington Beaton Bussell, an expert in the field 
of cancer treatment and research, mho, to answer 
to many inquiries received at the hospital to which 
he is attached, has made an authoritative state¬ 
ment for publication to Ike RcUHTirM: American 
and the Crouse-Irving Bulletin, regarding the pres¬ 
ent situation .— Editor. 


by those especially trained to carry on the correct 
technique, and then, after the projier period of time has 
elapsed to make the results of real value, a conserva¬ 
tive report should bo published with an estimate of the 
worth of the method. 

The effect of radium cannot bo correctly Judged un¬ 
less comparatively largo amounts of high radioactivity 
are employed and unless the proper technique to used. 
The employment of a radium «lt with a low activity, 
although the bulk may be large, will not produce re¬ 
sults. It to said that one Burgeon who was using a con¬ 
siderable quantity of a “radium preparation” without 
result had it tested by a reliable expert, and was told 
there was no trace of radium whatever la the material. 

For several yean Dr. Bainbrldge, director of the 
Cancer Research Department at tbe New York Skin 
and Cancer Hospital, and I have visited the Labora- 
toire Biologique du Radium at Paris, tbe London 
Radium Institute and the other institutions using 
radium, with a view to watching the work they have 
been doing. The Paris Laboratory to one of the most 
Important, at the same time being the oldest Institution 
devoted exclusively to the urn of radium. 

We have been using radium at the Skin and Cancer 
Hospital aad are acquiring a larger quantity of a high 
activity in order to give the method a thorough test 

DCS. Wickham aad Degrato, who have been to Charge 
of the Baris Laboratory, read a paper at tbe In¬ 


ternational Congress held in London last summer on 
“Can Radium Help Surgery in the Treatment of Malig¬ 
nant Tumors?" from which paper t will quote some 
of the writers’ views. They advocate operation to all 
operable cases to be followed by application of radium 
if a recurrence is to be feared. In those cases in which 
the growth to difficult of operation they advise radium 
treatment both before and after tbe operation. Several 
investigators have claimed that radium may in some 
instances convert an Inoperable growth into an oper¬ 
able one. 

The authors admit that radium has only a local and 
palliative effect, still In certain cases of cancer a state 
of apparent cure lias remained for several years. 

The London Radium Institute wus opened In August, 
1611, and the first report appeared in the early part 
of last year. The Institute has the largest quantity of 
radium of any In the world, and therefore 11 has not 
been limited lit Its work for a lack of tho material. 
The report, therefore, to of value, especially aa Dr. 
Pinch, the medical superintendent, is careful In his 
attitude toward the method. A total number of from 
six to Beven hundred cases were treated, Including 134 
patients suffering from epithelioma. Of this number 7 
were "apparently cured,” 30 decidedly Improved. 22 
died, 20 showed no improvement, 23 abandoned treat¬ 
ment, J5 received prophylactic raying, and k were too 
recent to be classified. We must exclude those cases 
that dlscontlriued treatment, those that received the 
prophylactic raying and the recont cases, leaving a total 
of 8&. Of thto number 26 per rent died, while there 
was cure or Improvement in 52 per cent. The report 
advises operation In all operable cases. Tho results In 
cancer of the rectum were nol as favorable, although it 
is claimed that in some instances the growth dimin¬ 
ished In size, making It itosslble to remove the tumor 
by surgical means. 

The most successful treatment was with rodent ulcer, 
an almost non-mallguaut affection. Dr Pinch states In 
tbe report, “Rodent ulcer is, of all the forms or malig¬ 
nant diseases, the one which Is most amenable to the 
action of radium ” 

The prophylactic Irradiation was employed as a post¬ 
operative procedure, and of those so treated only a few 
showed recurrence. There to a fibrous transformation 
which serves to arrest hemorrhage and to prevent tbe 
dissemination of cancer cells by sealing tbe lymph 
vessels. 

It must be remembered In analyzing the report that 
only the most hopeless cases apply for relief and further 
that Dr. Pinch has classified as “apparently cured" 
thosp cases that present a “condition in which all traces 
of the original lesion have disappeared. In which there 
is no sign of recurrence and In which the patient Is free 
from any external Indication or symptom of the dis¬ 
ease.” 

Dr. Knox, in charge of tbe radium treatment at the 
Ixmdon Cancer Hospital, finds that “operation gives 
the safest, surest and quickest results In all cases of 
early cancer, but that radium should be used as a use¬ 
ful adjunct following operation.” In common with 
many observers he states that the X-ray may be as use¬ 
ful as radium. The one advantage that radium has over 
the X-ray is that several tubes containing the radium 
may be buried in the substance of a growth and left 
there for a long lierlod of time. 

One effect has l>een noted by some observers, and 
that to that where a primary growth has been rayed 
the recurrences which appear on the same site are 
much more resistant to further action of the radium 
(ban was the primary lesion or the secondary tumors 
which may occur outside the field of the first raying. 

I have purposely said nothing of the universal auc- 
cess in the treatment of benign conditions, as keloid, 
wevus, angioma and the like; here one can s[»eak en¬ 
thusiastically enough, but these facts are well known 
to the profession. 

Except in the case of superficial epitheliomata with¬ 
out secondary Involvement and in certain forms of sar 
comata, which are not very malignant, there to no 
warrant to proclaiming radium as a cure for malignant 


At the annual meeting of the New York State Medi 
cal Society last spring, an enthusiast, to speaking of 
the use of radium, stated that If he had a sufficient 
quantity he would transcend the acts of the days of 
the apostles. I can second Dr. Bainbrldge, who replied 
that he, too, had been fired by the same enthusiasm, 
but after repeatedly vtoltlug the European centers 
where radium wee being tested, be had seen nothing 
to prove that we bed a a 
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workmanship Sp«l*l type* At engines 
bow feM» iuveatsd to reduce note* but 
nwputoctorer* of too standard tfrpe ted 
tort'If' wring special retoementa hero and 
then and a higher dose of wortanauship, 
mart M to* boIW tort tort to to eon- 
«M#*sd woeotlaJ to toe poppet wive 
motor taw be eliminated. One of oor 
lllastrsttouB shows to* care with which 
high-grade motors up tooted. The en¬ 
gine fes* gone through the araal teat, run¬ 
ning many hoars under « partial Into 
until all the pert# have eased up and an 
working smoothly. Vow it la talon into 
a room apart, where all noise la excluded. 
An inspector toon goes over toe machine 
with' A Stethoscope, juat as tbs physician 
examinee e» human motor, and he 
MfeftoM tor the ollghtnt eoraping, throb¬ 
bing of knocking in any part of the engine 
which might indicate tightness or loose¬ 
ness. Mot until toe motor physician 1# 
satisfied that every pert la working with 
perfect smoothness is the engine turned 
over to the assembly department, there 
4o he mounted in the chassis with the 
transmission gear and nm again on a 
dynamometer teat, or on a road test 
around a specially prepared testing track. 
Finally after everything has been done to 
develop latent symptoms of trouble, the 
body IS mounted on the machine, and the 
finished automobile emerges from toe fac¬ 
tory. 


A Folding Wbed-Chnir 

T HBltB Is no problem in life that Is 
not fit material tor the work of toe 
inventor, end many are the situations 
where the contriver comes to the aid of 
nature and supplies some comfort or nec¬ 
essity, which tends to lessen the misfor¬ 
tunes of humanity. A case which solves 
tola is shown in the construction of a 
folding Invalid wheel chair. A merchant 
of New York has an invalid daughter, 
who, because of an accident, was rendered 
unable to walk. The girl had at her dis¬ 
posal bar father’s automobiles, hut there 
was the disadvantage that unless a wheel¬ 
chair was provided at the other end of 
the trip the girl could not leave toe car, as 
the only way she could move around from 
place to place was to be assisted about in 
a whoel-cbslr or perambulator. The ordi- 



The motor physician hunting fur trouble with a stethoscope. 


nary wheel-chair was too large and 
clumsy to go Into the body of the automo¬ 
bile, and toe girl was forced to remain 
at home. 

The father wrote to various comiianles 
to find out whether they Would not under¬ 
take the construction of a folding chair, 
such that It could be folded up and stowed 
in the body of an automobile. None of 
the companies that manufacture wheel¬ 
chairs was willing to undertake such a 
vehicle, as It did not seem practical. 

But by chance, at one of the wheel¬ 
chair factories, a new superintendent, In 
looking over old orders, came upon the 
letter of (he merchant concerning the 
building of a special folding wheel-cbair. 
The superintendent was at once interest¬ 
ed, as It hnppened that, he, too, hud an 
Invalid daughter who was unable to walk. 
Believing that such a folding structure 
was possible, he obtained permission to at¬ 
tempt the construction of one, the success 
of which Is shown In the following de¬ 
scription of the device: 

The frame of the chair Is made of seam¬ 
less steel tubing, bent at the corners In 
graceful curves, and upon this frame¬ 
work Is fastened the wooden body, which 
la made of thin veneer about half an Inch 
thick. The whole body Is upholstered In 
a gray corduroy and Is very comfortable 
when one considers the weight and the 
space Involved The finish Is lu maroon 
enamel and nickel trimmings to match the 
automobile In which it la carried. The 
Whebls are of the bicycle type with solid 
rubber tires and ball-bearings The hubs 
are made especially narrow to provide for 
closing Into n small space. 

Some Idea of the folding qualities can 
be gathered from the fact that the chair 
folds from 4S inches in height, when “act 
up,” down to 111 Inches From front to 
rear it folds from 3H inches to about. 30 
inches, while in width it does not decrease 
at all, but remains at about *20 inches. 

In folding, the chair rolls up somewhat 
like a bolt of cloth First of all the sides 
or arms arc folded Inward toward each 
other. Tbcn the back Is folded forward 
and down, and the handle on top of It. 
Then the braces that hold the wheela are 
released The small side boards at the 
foot are folded toward each other, and the 
foot-board with the small front wheels 
attached Is folded up against the front 
of the chair. Then the whole front j»rt 
of the chair with the foot-board and the 
wheels. Is folded upward and parallel to 
the back. The large wheels are then closed 
toward each other and a strap is passed 
at>out the whole, and It Is ready for car¬ 
riage. 

The weight of the chair is about 70 
poundH, which Is not any more than the 
ordinury uou-collapslblo article. Due to 
the small space occupied when shut up, no 
difficulty is experienced by a single person 
in carrying the device Folding or un¬ 
folding can be accomplished by ono person 
alone lu from 30 to 40 seconds. 

The chair was forwarded on completion 
to the merchant, and It fully met with his 
approval. 
































SCIENTIFIC AME8KAN 

Farm for Jungle Folk 

Feeding the Animals of a Zoo and What it Means 




/"~v NR of the most novel and leant known agricul- 
vJ | ora I unit Hie slock enterprises probably In New 
^«nk Is 111.' Jungle Km 111. where the food la raised for 
mote Hum lUe Ihoimniid animals, birds, and reptiles, 
exhibited in the New York Zoological Park Its out- 
, mI includes everything from young pigs for tlie Ms 
mth„i, t„ lettuce, celery, rasplverries, strawlierrlea, 
etc, for the smaller denizens iff the cages. It 
is located In a secluded valley In llronxdale, east of the 
Itruux IUver, lietwwn Poston Iload and White Plains 
Au-mie, a quarter of n mile distant from the great high¬ 
ways of travel it covers hIx acres of land, and Is one 
of (he most essential parts of the complex machinery 
for the maintenance of the zoological collection, the 
largest In the world The superintendent of the Jungle 
Farm Is Mr. Rarneat ('ost a in. who has a dozen or so of 
men to assist hliu In earning on his work. The more 
than l.CXMi different species of wild creatures In cap¬ 
tivity In the Zoological Park have possibly a wider 
range of appetite than the throngs of people catered to 
by h grent metroimlltun hotel. Tho farm produces all 
the various favorite food-stuffs, such as corn, carrots, 
beets, cabbages, turnips, mangels, and other things to 
delight tlie appetite of the vegetarians among the 
Jungle folk. The several breeding houses raise chickens, 
rabbits, guinea pigs, rats, mice, pigeons and squabs by 
the thousands for use of the carnivorous birds and big 
serpents. This great outdisir plant for the feeding of 
wild things from the ends of the earth was established 
lieeause the open market could not lie dejiended upon 
to furnish the large and varied list of foodstuffH re¬ 
quired to satisfy the finicky tastes of these feathered, 
furry and scaled captive tsiardors from every cllrae. 
Their food tastes differ far more widely than those of 
a collection of the races of the .earth Aside from the 
necessity of keeping these valuable living specimens In 
perfect health, as far as that can la* done by a carefully 
studied diet, the Zoological Park has found that it 
saves alswt fifty jier cent In the cost of furnishing the 
supplies. Further than thHt, there Is never a chance of 
shortage, as a great reserve stock of food of all sorts 
Is kept constantly on lmnd. Every day a wagon takes 
over to the Zoological Park from the “Nursery,” as the 
Jungle Farm Is officially CHlled, a hlg assorted load of 
fresh vegetables and fruit for the hungry hoarders. 
Hied on top are the boxes containing the day’s supply 
of chickens, guinea pigs, rats, mice, and other choice 
morsels for the meat eaters. The vultures, hawks and 
owls and other such sharp-beaked birds of prey know 
almost to the minute when their rations are due. Every¬ 
thing has to be absolutely hyglenfcaily clean This is 
es|ieelully the case regnrdlng the animal food furnished 
the carnivorous birds, animals, and reptiles. Infection 
of every sort Is guarded against most carefully, for 
ever} s|ieclmen In the greut park lias a dednlto value. 
Some of the birds and tiensts are pricelesa and have 
cost much mime} and the risk of many lives to secure. 
Owing lurgely to the care that is exorcised In growing 
the fowl for the great collection of living creatures In 
the Zoological Park, mid to the skill with which It ia 
prepared and served, cases of Illness among the "Isiord- 
ers” are very rare The dally supply of vegetables aud 
rations that comes from the farm is deposited with the 
cook, who weighs and arranges them in piles. The 
keeiiers then come with their push carts atnl load up 
their allotted rutious and return to the various build¬ 
ings to feed the animals Here Is a list of the nutulier 
of livestock and quantities of vegetables that were 
raised lust year and fed to the great army of housed 
animals and birds: ion pigeons. 1(1 ducks, 2,900 chick¬ 
ens, 1,10.1 rabbits, 1.2S8 guineas, 7112 mice. 2,735 rats, 
2,000 worms, 22,UGH eggs, 2.1 pounds honey, 44 pigs, GO 
s|iarrows, 1G0 pounds giapes, GO bushels ohlckweed, 00 
quarts of strawlswrios, 20 tons mangels, 000 bushels 
beets, 30 barrels potatoes, l.GOO roots celery, 3,000 let¬ 
tuce, 2,000 cabbage. . r ».000 ears corn, 2 Ions cornstalks, 
40 bushels tomatoes, 2 1 ) bushels turnips, no quarts rasp¬ 
berries. 

For most of tlie large eamlvoions animals the meat 
is not cooked, but fed raw. Foi a change, several 
horses a week, after being pronouneed fresli and healthy 
by the veterinarian, are also slaughtered and added to 
the meat courses The food for the great collection of 
reptile*, giant pythons, cobras, boas and others, de¬ 
mand* «, apedal care One of the largest and most 
Showy of the inmates of the Kept He House Is the huge 
regal python, nearly 24 feet long und weighing over 
200 pounds. Thin mighty serpent possesses a color-pat- 
tern of a richness that rivals oriental taiiestry, together 
with an hridMOenee which gleums In all the high¬ 
lights of it* folds. Dating the first few months of con¬ 
finement vary large ap wfmsn s of this snake appear 
to suffer from th/wettnttlg gf captivit} They stead¬ 


ily refuse food, aud If energetic measures are not em¬ 
ployed, they become emendated, and gradually starve 
to death. Whenever the big python la found languish¬ 
ing and approaching toward a suicidal end, it la neces¬ 
sary to feed it by force, and thus either awaken or 
counteract its sluggish appetite. Young rahMta are 
killed and tied together with brown twine, the snake 
is held by the keepers in as straight a position as pos¬ 
sible, when by means of a pole the meal Is forced down 
Its throat a distance of about six feet, and offering a 


Thousands of white rata are raised and fed to ser¬ 
pents and large birds of prey, 



Vary young chicks, a dainty meal for snnkea, a 
gators, or llsarda. 



Rabbits bred on the Jungle Farm are fed to the 
big pythons and other snakes. 

novel and spectacular performance. Food thns admin¬ 
istered usually changes the snake’s demeanor toward 
captivity. With the meal once digested, there comes 
an appetite for food, which usually can be detected by 
the snake’s actions, although for a time the reptile may 
lack auflicieiit courage to feed voluntarily. Careful at¬ 
tention on the iwrt of the keeper is usually successful, 
ami renders a repetition of conamlsory feeding unneces¬ 
sary. At present there is great relief to the keepers of 
the Reptile House as the giant python is feeding volun¬ 
tarily on a 85-pound freshly kilted pig. This meal iff 
sufficient for several months. The king cobra Is a canni¬ 
balistic species, in captivity usually refusing every¬ 


thing hot snakes. Meet of the other serpents, aUfcatm* 
Hoards, etc., feed upon young cfcfak* ***** 
guinea pigs, rodent*, oil freshly killed, sod devoured 
whole Eggs are also swallowed eftttoa, 

Tire Ckmain* of Sckretlfc Jwrtrawrta 
Composed of Ohm •,j> . 

By Albert B. Oweas 

I N making accurate estimations Involving rnmmrim 
certain fixed volumes of fluids, the perfect dfattmge Of 
the fluid from the walls of tabes and flasks is a point 
that cannot be overlooked In exact measaranents. 

When the walls of a burette or flask show drop* of 
fluid adhering attar emptying these, it is a oertain sign 
feat they are not dean. This is doe either to the pres¬ 
ence of fatty, oily, or resin substances often too minute 
for the eye to detect 

In order to overcome this difficulty the flask or, tube 
should be treated with the following solutions trad* 
order; 

To remove saponifiable oils (vegetable or animal ori¬ 
gin): . 

1,000 cubic centimeters alcohol 00 per Pent (denatured 
or straight ethyl). 

100 cubic centimeters water. 

100 grammes caustic potash. 

This formula Is made by dissolving the alkali in the 
water first and then mixing it with the alcohol. Allow 
this solution to act one hottr, then return to stock bottle 
and wash Instrument thoroughly with water, 

To remove resinous matter such as varnish, shellac, 
etc.: 

500 cubic centimeters acetone. 

200 cubic centimeters ether. 

100 cubic centimeters coal tar bensole. 

This will prove very effective, in about 30 minutes, 
depending on the thickness of the film. 

To remove deposits of carbon, left as residues from 
distillation in the bottom of test toiws. flasks, and re¬ 
torts from oil and tnr distillations: 

1,000 cubic centimeters hot water. 

200 grammes potassium bichromate. 

Stir until tho bichromate dissolves, then cool, and 
add gradually with constant stirring 000 cubic centi¬ 
meters of cold, strong commercial sulphuric acid. To 
clean with this solution, half All the flask to be cleaned 
with the bichromate mixture, and rapidly heat, to boil- 
lug over a Bunsen flame. A rapid oxidation of all the 
carbonaceous matter occurs, the bichromate solution be¬ 
ing reduced to a bright green color, aud all of the car¬ 
bon removed. This method of cleaning should be used 
after the other two methods fall to effect their object 
There are of course other powerful cleaning agents like 
fuming sulphuric acid, but they are not common in 
moat laboratories, und are expensive. 

Forcing Strawberry Plants by Means of 
Ether Vapor* 

A MONO the several methods of forcing plants, hot- 
hatha have been used with excellent results, but 
quieter and better results may be reached by submitting 
the plants to the vapors of ether. It Is not very long 
sinoe this treatment of the plants has been put in 
practice in hothouses, but, so far it has always given 
excellent results 

Mr. 0. Buttel, a French horttculturtat, writes the 
Revue Hoienlifit/uc, has utilised this method for forc¬ 
ing strawberry plants, and in each and every Instance, 
the plants so treated have borne berries far In advance 
of those untreated. 

Hi* latest experience, made in the winter of 1911-1912, 
was with 600 plants, of which 800 were treated with 
ether vapor and 800 wife hot hatha. The 800 etherised 
plants were divided into two lots of 150 each. One lot 
was reposed to the vapors of ether in a dosed house 
for ferty-elght hours The other was subjected to the 
same anesthetic for sixty hours Notwithstanding (lie 
difference in length of treatment, the results were only 
slightly In favor of the plants subjected to the laager 
exposure. 

The following table shows the results he obtained with 
both treated and untreated plants, showing the considar- 
able difference between the two; 

Number of plant*. Untreated. Treated. 

Blooming on January 8th, 1912 88 WT 

Blooming ended.January* January to 

Flret maturity.. Match« February21 

maturity . April 16 M*reh 18 /, 

,, The exposure of the plants* to the fumes briber 
shows therefore a*very derided ImpmmMBt opefr &a , 
earlier, productiveness of the plants, aod «b«g»1mtf**. 
tore of great advantage te the grew**- - 1 f - 




















W ' 4»iWM>MHw of ft new wtttekaMe 
«*m- « **ttn« 

attewed teet to it to floating down fee 
B|W MM, M 'IT fee PMMMM Of 
tiWWMfl* »*fee»d «r *» Pant ■ Sully. 
A WMSftl taoyut Sw ta and for 
the ;«* ft* the nuttren. The to- 
■ranter nf fed* ami Ute piteemr believes 
it n e w Bit m lor the equipment of erery 
tao y ngmeii trrtoi vessel, so that to case 
of $»a§@r, one need merely pick tip hie 
oro bed *a# mo it as a raft Thin novel 
deauuutrfUou Jap wttuaMed by the A*- 
alstaat Secretary at feettoe of France 
«d a number of other official*. 

4 &uar That Cbope the Beard 

ftm benefit of the men with heavy 
r heard and tender akin a raaor baa 
baa* invented which enta the heard by a 
chopping action. An electric motor to con¬ 
nected toy a flexible abaft to the shaft of 
the (rffety raaor. On the end of the razor 
shaft cylindrical cams are provided which 
change the rotating movement to a recip¬ 
rocating one within the Placeholder. At 
the end of the holder this motion Is again 
changed to One at right angles to the 
former, by means of a rocking arm and 
two prongs. Therefore the final motion 
of the blade is also a reciprocating one, 
causing the blade to act by means of blows 
against the hair. Many blows per second 
am administered, depending upon the 
revolutions per minute of the motor. The 
action of the blade is therefore not really 
one of merely cutting, hut rather of sever¬ 
ing by blowa The logical result la that 
It to not necessary to have the blades as 
sharp as It Is now demanded. The chief 
advantage, however, Is the rapidity with 
which a first-class shave can be accom¬ 
plished, two to three minutes are suffi¬ 
cient An application of soap Is not neces¬ 
sary, wetting the skin will be sufficient 
The sensation after the shave Is very 
agreeable, resembling that of a mild mas¬ 
sage. The motor may be connected by a 
plug With any tamp socket It takes about 
2B watts. The picture shows a combina¬ 
tion set the fan being intended for the 
uae at the lady for drying her hair. 

Laminated Gear* 

T HE gear wheel has undergone but 
very slight changes In Its production 
or design for many years past Manu¬ 
facturing methods are carried out upon 
either of two lines—casting, or cutting 
from solid blanks by machine. Both 
methods produce a very perfect wheel, 
and apparently are Impossible of Improve¬ 
ment 

Recently however an English Inventor, 
Mr. A. E. Terry, a member of a well- 
known British engineering firm, has 
evolved an entirely new form of gear 
wheel, to the production of which also a 
new ayatem of manufacture la employed. 

It is described as a laminated gear wheel. 

It Is built up, but upon quite original 
lines. Instead of taktug a solid blank of 
the required thickness, and machining the 
teeth, a number of thin disks of the de¬ 
sired metal are produced to M au ordinary 
press, and the teeth on their peripheries 
ate punched to accordance with require¬ 
ments. These disks are then superim¬ 
posed to the requisite thickness, atid then 
clamped securely together by moans of 
rivets, or bolts, producing a gea t wheel as 
solid as that out Item A blank. 

This Is the elemental process and, the 
disks «sn be festooned from any suitable 
SMfltocM* *(*«. »8d steel, high tensile 
steel afideo forth, at equal cost for labor. 
Tbs rivet or bolt holsa era piutetefe stoutl- . 
taneooffiy vftth the toor* for the spindle, 
together wtth keyways or spito»w*y«, or 

: 

l«s uMa tka keww,. i 


'■ : // SalpteAlffifflCAN 

" jjtof lyway tetd bolt-hole*. However, to In the case of a large wheel the plates Is no danger of distortion arising from the 
HboOdtog up the wheel tech sooaeafive are mounted upon a spider, and bolted process, and subsequent grinding Is not 

>Vttte has Its tooth phased one half tooth or riveted tost The utilisation of a spider necessary. In hardening, the disks are 

fthm-fts neighbor, the wheel thus com- allows a gear to be produced to any dlam- packed on a mandrel to form a long pln- 

pristog two distinct rows of teeth. This eter, stooe die limiting factor Is the spider ion, with the teeth In line. Only the work- 

arrangement results to the halving of the and not the else of dlska tog faces of the teeth are hardened. The 

vtttwa pitch and the doubling of the Should it be essential for the teeth of distortion of the disks is negligible, and 
number of contacts. the laminated gears to be hardened there when assembled, what little distortion 

may exist in regard to each Individual 
plate, will not coincide with the rest, end 
hence it will be entirely neutralised. 

The machines employed to cutting the 
disks are of standard design, while tbe 
dies, comprising a punch and die, to pro¬ 
duce one tooth at a time, need neither an 
expenditure of considerable skill nor time 
in their preparation, and are not so costly 
bb the cutters'required for milling gears 
out of the solid. However, as the plate Is 
in no way stressed while the operation of 
forming the teeth Is taking place, there Is 
nothing to disturb the location in any re¬ 
spect. Consequently, each disk is cut ac¬ 
curately. 

In building up the wheel tbe disks are 
spaced apart by means of metal washers 
bo as to leave a clearance for the teeth to 
pass without friction. From the search¬ 
ing and varied practical tests which have 
been made It has been ascertained that 
the laminated gear presents many advan¬ 
tages over that machined from the solid, 
it is practically as silent In running as 
raw-hide or silent chain drives because 
there is no hammering as each tooth comes 
Into mesh, and because there la no “ring" 
In tbe wheel Itself, this secondary sound 
being quite eliminated by the adoption of 
the lamination principle. 

Another feature that cannot bo over¬ 
looked Is tooth fracture. In the lamin¬ 
ated system this could only affect one or 
two plates,*and would not throw the gear 
out of commission as Is tbe case with a 
solid gear, while the defective disks may 
be readily replaced by dismantling the 
wheel. 

H_Vibrating razor that Libraries in an Indian State 

T HE very progressive nntlve state of 
Barodn, in India, has no less than 276 
public libraries connected with Its Central 
Library Peiwrtmenf, which was organized 
by Mr. W. A. Borden of New Haven, Con¬ 
necticut. These contain about 1116,000 
books, and within the last three years the 
number of readers is Bald to have In¬ 
creased nearly 360 per cent. The detri¬ 
ment has also a system of I raveling 
libraries, which remain at each village 
three months, after which fresh books are 
furnished; liesldes which each village gels 
a graDt for the purchase of books for local 
libraries up to $100 a year, provided an 
equal amount Is subscribed by the Inhabi¬ 
tants. The central library', to the city of 
Baroda, will shortly open a siieclal depart¬ 
ment for women readers. A visual In¬ 
struction department to educate people 
who cannot read, and to promote knowl¬ 
edge of the outside world by means of 
stereoscopes and cinematographs, Is also 
In operation. The Central Library De- 
Geer wheels made . pertinent of Baroda Issues the only 

_ _ _ periodical In India devoted exclusively to 

library topics. The literary development 
of Baroda Is further Indicated by the fact 
that in the year 1010 there wore about 200 
books published by natives In this state. 

A New Route to the Belgian Kongo 

A N event of great economic and geo¬ 
graphical Importance will be the open¬ 
ing, early In 1014, of the extension of the 
present railway across German East 
Africa to lMke Tanganyika. The eastern 
terminus la Dar-es-fialam, on the Indian 
Ocean. At the lake end the Germans are 
building the port of Klgnina-UjUl, from 
which a line of steamers will run to Al¬ 
bertville, to tbe Belgian Kongo, where a 
port Is now being constructed under the 
supervision of Capt. Maurltzen, hydro- 
grapher of the Danish Navy. Alhertville 
is the terminus of the Great Lakes Rail¬ 
way, Which to a tew years will connect 
krtth the other railways of the Belgian 
Kongo and with steamers on the Kongo 
BWm UMi it laahttad few*. Mrer 
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Ckftffied Advertisements 


genua. 

iteteetfog tbs Baby*. Head.-B«Ue G. 
FWch. of Philadelphia, Pa, baa patented a 
head protector for babtea whioh baa a 
*»!• pneumatic tube of soft expectable 
SMtedal which fit. around the bead horizon- 
taQjr and baa pain of converging tube* 
which extend upwardly from the opposite 
•Mas of the horizontal tubes, with all of 
the tubes in communication with each 

her. The patent Is numbered 1,072,321. 

Toy Suggestion*.—Two forms of toys 
appear to be more or less neglected at the 
present time. These are the airship toys 
which are projected and sail through 
tha air, and the toy 
figure* carried on the hand and manipu- 


serasweeat Iteed by the movements of the fingers.! 
wV MlTn' S^*9SS E? iSsmSpC; Ths knhip toys present a Acid for improve- 
$ jTt&feTtSS? **" “**«*»*••*• I meat in the vnjootiag devices and in the 
a oMHasrr ■teWteer* and direction oon trolling features 


ipnm-iM cut «awa so seam onueary nawiMcn and direotion oontr 
Bffifeag tt»!g %^yggr^5*i3ffl While in flight. Possibly the toys could be 
Jr*».AiiuninnaUtk. Oo Bo«ssThmont,m|made to return boomerang fashgm. The 



portunities in the way of novelties in 
design of the toy as well as in devices for 
facilitating manipulation to mono nearly 
simulate the lifelike movements. 

.graphical Amusement Device. 

In patent No. 1,070,546 to Hanson Robin¬ 
son of Detroit, Mich., as assignee of John 
P. Sherlock and Henry Bpengksr of New 
York city, is presented a toy having a 
hollow gfobe with geographical markings 
and'lnclosing a magnet loosely mounted 
in the globe and counter-weights to pre¬ 
serve an upright position, and operates a 
keeper In the form of a ship on the outside 
of the globe so the ship by the turning of 
the globe can be made to appear to travel 
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A Gastrosmnic dock.—A curious "gas¬ 
tronomic dock" is said to have been made 
in the old times by an ingenious French¬ 
man for telling the time in the dark. 
He installed a large fiat dock dial beside 
the bed on which the bourn each had a 
small cavity. In each one he placed a 
different spice, for instance, the figure 12 
held quiqe and the figure 6 doves, and so on. 
To find the time, he followed the short 
1 with the finger and then tasted the! 
contents of the cavity opposite, then he 
did the same for the long hand, and had 
he pasted pepper and nutmeg, for instanoe, 
he knew that the hour was half-past three. 

An Invention of the Future.—Thomas 
A. Edison is reported as saying that an 
improvement to be expected in the future 
oag the line of permitting the. re-use 
of paper for newspaper purposes, by 
moving the printer’s Ink so the paper oan 
be used a seoond time. Economy would 
be doubly served by such an invention as 
it would not only permit the re-uu of thej 
r but might also lead to a reoovory 
at least in part of the ink or ink particles 
for subsequent use if the ink should be 



The Energizer of Business 


the coils of the generator 
brings the whole mechan¬ 
ism into life and activity. 

A similar service is per¬ 
formed for the great agen¬ 
cies of business and in¬ 
dustry by the telephones 
of, the Bell System. They 
carry the currents of com¬ 
munication everywhere to 
energize our intricate social 
and business mechanism. 

United for universal 
service. Bell Telephones 
give maximum efficiency 
to the big generators of 
production and commerce. 

American Telephone and Telegraph Company 
And Associated Companies 

One Policy 


TN a metropolitan power- 
1 house there must be gen¬ 
erators large enough to fur¬ 
nish millions of lights and 
provide electrical current 
ror thousands of cars and 
factories. 

Each monster machine 
with the power of tens of 
thousands of horses is en¬ 
ergized by an unobtrusive 
little dynamo, which is 
technicality known as an 
“exciter.’ 

This exciter by its elec¬ 
tric impulse through all 


One System 


Universal Service 



Wmt Signal for Baseball Fields.—With 
the kindest of motives nod in behalf of the 
poor umpire of s baseball game, Stephen 
E. Wilis has Invented a base for a base¬ 
ball field which wiO give an alarm or signal 
whan a runner reaches or touches it, that 
avoiding the dispute which now com- 
manly takes place betw&n the runner and 


[reached first tew before the baseman 
[oMgfct the baB. This is aeeompfiahed 
j bar having the h-pfititt or tec Maced and 
at one *dg« hy a spring. Whan the 

■' -A- W'htei- rni^. —i ik 2fc -- a 

.WKMKi 'Pp- own n n QiproisoQ, 
:teAla«tt^:tehtafltW'hkh sotmdi 


q The CONSTRUCTION of an INDEPENDENT INTERRUPTER 

sBtt. teM 


S ecurity amid Death and Destruction 

•ssttBar 

fesrteis iajared 

This wai the toll taken by lire 
and explosion that wrecked the 
plant of the Goodyear Rubbei 
Company, Milwaukee, oil Octo¬ 
ber 27th. When the building 
collapsed, bringtngd eathand du- 
atnict ion withit, THE SAFE- 
CABINETS illustrated here 
were besieged by fire, deluged 
with water and battered by fall¬ 
ing timiters and masonry. Two of the three were buried 
beneath tons of debris. Twelve days later they were dug 
out and opened All three preserved thnr nntents tstact. 

THE SAFE-CABINET 
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DURING 1914 

$250,000,000.00 

will lie spent by textile mills for ma¬ 
chinery, equipment, power transmis¬ 
sion and mechanical supplies. 

We have printed a book that tells 
how you can get a bigger share of 
those millions. It’s free--if you sell 
factory or mill equipment—and men¬ 
tion the Scientific American. Ask 
for it now on your letterhead 

TEXTILE WORLD RECORD 


EPICYCUC TRAINS, which play an important 
part in toothed gearing, am ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
•ale by Munn & Co., Inc., and all newsdealers. 
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nvastod in tb* ZlftZtf makm 
ivery *ta» v« comfortable. and 
iays* for Itself In a very A 
bort tlm« H1 m p I e, 
ompact. light. Itmt* WN. 



m«nt. HBy A. P. M. FUaning. MJ.E.B., 
and R. W. Bailey, Wb. Bo., PrtMpal 
of the Teohniaai Institute, Crewe. 
London: John Long, Lifted. 1913. ; 
8vo. ; 288 pp. Pride, 2a. 3d. net. 

Knowing the proud position attained by til* , 
profession of englnoering under the oomptot 
physical conditions of modem dvfllxatlon, end 
having beard of the rich rewards nanny of tie 
members have won. parents are too apt to orer- 

and talent, and the arduous, skillfully-directed 
years of labor and learning that are todlspeaMUe 
to even a moderate success. The authors of this 
friendly guide are well qualified to dlapene the 
prevailing Ignorance that, falling to recognise 
what constitutes a suitable course of training, or 

employment, practically Invites Ignominious 
failure In the chosen profession. The work in 
haml broadly reviews the various branches of 
this profession, tells exactly bow the necessary 
training may be acquired and at what coat, with 
a special chapter devoted to the acquirement of 
such knowledge at a minimum expenditure, and 
discusses appointments in civil, mechanical, and 
eleclrloal Helds, with particular reference, of 
course, to Great Britain and her cokmlee Under 
"Foreign Methods" is sketched the training of 
engineers by the German and Americau systems. 
Wibelbbsv Telegraphy. By C. L. Fort- 
esquo, M.A. New York: G. P. Putnam’s 
Sons, 1918. 13mo.; 143 pp.; illustrated, 
Price, 40 cents net. 

This text Is addressed to the reader having some 
general scientific knowledge, and deals with an 
Important subject In a manner that Is simple 
yet adequate to the purpose. The electrical 


la given over to a survey of the most modern 
usee of the art Marconi and TeleTunken ap¬ 
paratus are clearly shown In Illustrations, and the 
arrangement and operation of the instruments 
Is thoroughly explained. 

Addresses and Papers on Lire Insur¬ 
ance and Other Humects. By John 
F. Drydnn Newark, N. J.: The 
Prudential Insurance Company of Ame¬ 
rica, 1909. 8vo.; 330 pp. 

Tlieae patters deal with the Inception, progress 
and results of Industrial and ordinary lire Insur¬ 
ance, and will prove of the highest value to those 
Interested In the subject. The author was 
United States Senator from Now Jersey from 1902 
to 1907, and his senatorial utterances on the 
American type of Isthmian canal are Included 
In the volume 

Pearls and Pearling. By Herbert H. 
Vertruea. Now York: Fur News Pub¬ 
lishing Company, 1913. 12mo.; 203 

pp.; illustrated 

Few people realise that the United States has a 
well-established pearl Industry—that, for ex¬ 
ample. In 1910 there were 2,000 pearling boats 
on the Illinois Ktver, and that this Is but one of 
many rivers that yield the pearl muawl Mr 
Vertreea' little book Is a clear exposition of the 


When a heated**# «- 
puds what fcappant fo 
tke unions os tbat pqM? 

If the unions are maUta&lt iron, tW* 
expanding pipe UrttcJut them because , 
malleable iron has a lower coefficient '! 
of expansion under heat than does the 
wrought iron or steel pipe, Then when , 
the pipe cools and contracts it shrinks 
away from the stretched union tad leaves 
aleak. ,! 



it the happy solution. 

Because the nvrvwtt /tool of the union 
has the same coefficient of expansion and 
contraction as the wrought pipe—and the 
Mark Cold Drawn Steel Union expands 
and contracts in perfect harmony with 
the pipe. 

CONSEQUENCE 1 No leaks, and a 
lot of expense and labor saved. 

This is only one of a long list of exclusive 
features of this new and better pipe union. 


MARK MFGL CO. 


VEEDER 

Counters 

to ngiatcr rwiprocAttng 
^Ht^UaUe! Bttoiiiet fru# 

VEEDER MFC, CO. 
laSmxSc fertMCm. 

Cucloneiert. Odommer 1. 
Tachometer*, CauMere 


The Scientific American Handbook of Travel 


AT laat the ideal guide, the result of twenty year* of itudy and travel, is com- 
O pie ted. It is endorsed by every steamship and railroad company in Europe. 
To those who are not planning a trip it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book will answer. It 
is mailed free and will give some kind of an idea of the contents of this unique 
book, which should be in the hands of all readers of the Scientific American. 
500 pages, 500 illustrations, flexible cover, $2.00; full leather, $2.50 postpaid. 
Munn & Co., Inc., ‘Publishers, Scientific American Office, 361 Broadway, N.Y. 
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pearl la explained The manual * quit* up to 
date in information and In methods. and not only 
affords the prospective pearl hunter Invaluable 

Information, but also Interests the general reader . . 

In no small degree 

Seehafenbau. Von F. W. Otto Schulze, 

Professor des Wasserbaues an der Tenh- 
nischeu Hoohschule in Danzig. Band II. 

Ausbau der Beeh&fen, Berlin: Wilhelm 
Ernst & Bohn, 1913. 8vo.; 523 pp.; , 

mil 574 textabbildungen bestehend aus 
957 BildBtocken. iTeis des Werkes, 

Geh. 24. -M. Geb. 25.—M. 

We mentioned favorably the first volume of ,~ . . 

Prof. Scbulse's work on Its appearance tome smmmmwm .. .-^.— l — 

time ago Vol. II is an extension of the thorough TUT N flfCiinl U»MMfee 

studies of the first volume, carefully expounding • Hu ul/lwVll H O V Ifl 
harbor construction as exemplified In the harbors 

of the world The various features Of COft- Hew ft is etmattKtsd. hew wmA A WB eori. is k gmc 

»truction are progressively considered— break- seal Iran « mhitwbinl »d wgbMriu nnikiliuT 

waters, moles, bulkheads, seawall*, whams, 1W*nd other important guanisM whtlag a tbt arse. 

piers, towers and structures pertaining to the Saw in dmetowd is • toad, thgswah. m—< ux 

loading and unloading of vessel*, and the various Wfifialwdh Scientific A —^rrr Tsyskngnl t M Pdas 

type* of crane, including the floating creas, There 10 case by nud. OnW (raw your —« hem 

Is a section also on excavators and dredges. IV, 1—. . " 111 11 1 “ 11 1 ' '« 

By means of unstinted sketches every detail of **UNN A CO., he., PiiHTiIIjii, Ml Irsatway, R, T. 


The Physiography or thr Rio Grand* 
Valley, New Mexico, in Relation 
to Pueblo Culture. By Edgar Lee 
Hewett, Juniua Henderson, and Wftfred 
William Robbins. Waahlngton: Gov¬ 
ernment Printing Office, 11913. 8vo,; 
77 pp.; with maps ana illustrations. 
This bulletin is the result at ten reere'. «*■ 
operative work by the school ef American 
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t article, he* hod a larva part in the 
a ffoth moan proportion* just after the eMl 
l*V- Be t* the inventor of a tilttno open 
l machine tchkth made the open hearth furnace 
£ tnpertntmdent and engineer of the oti» 
t of the Wellman Beaver Morgan Company, fie 
d of the dmartaam Seoietv of Mechanical Engineer* and of the Clove- 
d Engineering JBootettt, Me ie a nomher of t*« American IntHtute of Mining Engi- 
h the American Iron and Steel Imtituie and of the Britiih Iron and Steel Jntti- 



» profMsUm at "Inm and steal 
“•» good om to ttltovrt Tfctoto 
i that is asked many time# by 
a too tie trying to nuke op 
tWr tntode m to tori* Utofs work. 

The answer viU depend eery Mi 
upon toe nun. Many Would sot ltki 
bustoeaa at all, and soma, as I hare 
tbeu> do, wonM turn and leave at toe flint 
im* rrm toe work and coudittone 
ato. mytag: "Kone of tokt tor me 
^Ose young nun that I remember 

S ago, at hU 4rrt eight of a Bei_ 

utter timing up, sending as It always 
a shower of Are 


*!m*6 toelde the works again. 

1 fo me the Into business ie the most 
fssetnatlng In the world. An of the pro¬ 
tomes are Interesting. Mew problems, 
mechanical and metallurgical, ere con¬ 
stantly oomlng up to he solved, 
t There 1* plenty of room In the Iron bust- 
new for workers, but none for dronee. 
The young man who adopts It for his life’s j 
Work must have In the first place a good 
physique; he must be strong and healthy 
in mind and body, not afraid of work or 
dirty hands or rough clothes. He must 
expect at tones to nuke long hours, when 
he is learning the business, and at times 
he win have a great deal of night work. 

A college or technical school education 
Is not absolutely necessary, but it Is very 
desirable. The young nun who starts In 
the business without such an education, 
must make up for the lack of It by a lot 
of self education at home. If he wishes 
ever to reach the top of the ladder. That 
it la possible to do this is shown by the 
toners of many of the brightest and most 
i in the business. Night 


and correspondence schools are open to the 
poor working boy Who has the ambition 
to rise,’ and Who la bound to torn all 
that Is worth teaming in his chosen pro¬ 
fession. The very fact that he has to 
work hard In the face of nil kinds of dif¬ 
ficulties to torn what he la after, Is the 
best kind of e beginning of e training tor 
What Is to come. 

Many town, when asking professors at 
technical schools and colleges to send me 
graduates for different positions, I said 
to them; "Everything else being equal, 
I would rather have a poor boy who has 
worked hla way through college than a 
rich man’s son who doesn't know the value ] 
of a dollar, and whose chief reason for 
being at college to to have a good time.” 

The common opinion to that the poor 
boy Is the one who to handicapped In nuk¬ 
ing the race for ml success in Ufa X am 
not sure bat that this is wrong, and that 
tt to very possible that the rich man's son, 
surrounded by every luxury, who lives in 
a beautiful home, with a dqtl&g mother 
watching over him, who never torus or 
knows the value at money, to the one to j 
be pitted, and to really the boy who to] 

t that X- ever had Was 
a the son of g barber. 
Hh graduated at the high 


which he went to work la the oflto of an] 
Iran WMks of hto native town. In a year 
er'twe he had saved dm hundred dollars. 
With this and the addition of one tbou- 


htft,h» went to Oemnnay, where be stayed. 
four years. This amount of aaaay paid 



tails of the business practically, but mak¬ 
ing many acquaintances that were valu¬ 
able to him In after life. It 1 m needless to 
say that he succeeded in everything that 
he took hold of. A man who goes at 
things In the enthusiastic way of this 
young man, to always sure to succeed. 

A most excellent way for any young 
man to do who to trying to make up hto 
mind whether he wants to learn and fol¬ 
low the Iron business, to to spend one of 
hto vacations, or a portion of it at tost, 
in some steel works or rolling mill. 

After this experience, If he makes 
hto mind that he wants to learn the busi¬ 
ness and follow It up as a profession, he 
can go back to school and go to work In 
earnest to tom any and everything that 
will help him tn bta chosen field of work, 
I believe It to a most excellent plan for 
a student tb spend at tost a month of 
each year out of bis vacation In some 
works, seeing the thoroughly practical 
side of the business. Every time after do¬ 
ing this, be will go back to college with 
fresh courage and a better understand¬ 
ing of what he needs to torn, and he will 
see how necessary the purely theoretical 
part of hto education to. 

Of course, no matter what profession a 
young man follows, one of the great ud- 
antages of a course at college to the as¬ 
sociations and the acquaintances he makes 
there, which will always lie pleasant and 
useful to him In after life. 

When he has finished at college and ob¬ 
tained hto coveted degree, he must not 
think that he to fitted to take charge of 
any works, or even u department of It. 
If he has sense, he will know that he to 
only learning the theory of things, but the 
hard practical part he has yet to torn. 

A man who expects to be a leader In any 
business should know every detail. H 
should be able to take any workman' 
place for a short time, t don’t mean t 
say that he should work at every branch 
of the trade long enough to become a first- 
class workman, but he should work at It 
long enough to get a thorough, practical 
understanding of It, If he does not do 
this and does come to a itosltlon of respon¬ 
sibility, not understanding the details in 
a practical way, the workmen will 
soon find it out and they will be sure to 
take advantage of his ignorance. 

Of course, If a young man goes Into the 
Iron business and expects to earn a living] 
with hto hHiids and muscles only, and 
be merely n workman, skilled or unskilled, 
book knowledge will not help him very 
much. He might as well stop with a c 
mon school education. But If he wants 
to make hto brains and not hto hands do 
the work, he must get all the help possible 
from the best that books can teach 
course the scientific school to the best 
place to do this. 

Workmen who have a superintendent 
tinder whom they have learned their trade 
are more easily managed than If they had 
brought their trade with them, and Its 
details are in any part a secret from the] 
sent. If they know that the super- 
inteodent knows Just as much about it 
o themselves, they will know that, 
having taught them, he can teach othera 
Strikes are not Hkely to happen where 
the management to In such hands. 

To my mind, the business of the iron¬ 
master to the most interesting of any of j 
the groat professions. Every part of the 
work to full of the most interesting and 
ins detail from the taking of 

. ,_,j material from it# bed in Mother 

Ba rth to the turning out of the finished 
ton and tool and notoer* to It, carried; 
to • ta '-MMfa aagattMnt acak as to thigj 

iy y t - ■ ; ; j 
if',,','?, U J 1 ;y>, , • ... . 



Mitchell Sixes 

Products of Long Experience 

This company has been building popular 

priced sixes longer than any other concern in this country. Hence the 
sixes we offer are the product of many years of experience, and in 
no sense experiments. 

The Mitchell Little Six which was known 

u the “JBsby Six" in 1912, it, in our opinion, the profoundly logical mvettment 
in the automobile market. It it not only the sensible compromise between big 


and little power and pattenger capacity, but it hat everything that any high- 
priced car can offer you. 

It has quality that insures long life. It has 

the ttyle of beauty that the exacting mind demand*. It hat at much speed and 
power at any person can detire. It will hold its place in any company and look 
classy and work perfectly for several year* to come. Ita equipment it complete 
and detail* thereof sterling in character. The price, $1,895, bring* thit smart car 
to you ready for inatant ute. There it ifbthing left for you to buy—no extra*— 
no appurtenance*. 

The Mitchell Big Six is the biggest and best 

car at the price that hat ever been produced. It i* built along the same line* a* 
the Little Six save that it hat 144-inch wheel bate, somewhat larger tires, greater 
passenger capacity. Vet the quality of the two are identical. The equipment i* 
precisely the same—the outward beauty similar. For a big family car the Big Six 
has no equal in America and there it nothing at good for lest than 11,500 or 
84,000. The price of the Mitchell Big Six i* only $2,3 JO. 

The Mitchell Four is intended for those 

who feel that they cannot afford either of the Sixe*. It it the only four-cylinder 
car we make. We build it to meet the demand of thote person* who still like 
a four-cylinder rar of clat* at a popular price. It hat the tame equipment a* the 
other two car* and tellt for $1,595. We want you to look this car over minutely 
ami then alk younelf if there tt a four-cylinder car at anywhere near the price that 
can compare with thit one in any detail. 

Here u the Equipment for alt the Mitchell Modele Which ie Included In 
the Price ue Given 


Ueuue plate'bracket—pump, lech and casapUteeat offlnielwM 

Specifications of the Three Great Mitchell Models: 

Mllchdl t.lHte tl*-thr bur, c.powcr — II24neb wheel hi* ]6l*H <u |] gQg 

Mitchell Blr Sir duty hooe-pewer 144-lnrh wheel bue—17x S 111 Uret— *0 Q Eft 

■eren-puwntrrcctuKlty. 

Mncbell [w-fortr bone-pt,w«t lJU-luch wheel be* leer erllidert— SI CQC 
Mx45f lie tire*—twv mJ Sve-ptueiiger enuatr ■ wl»OSVD 

All Pricws F. O. B. Rwclne. Wto. 
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JUST PUBLISHED 


Wireless Telegraphy and Telephony 

SIMPLY EXPLAINED 

70 pagwa, 156 Hloatrationa. By ALFRED P. MORGAN. Pricp $1.00 Postpaid. 


The simplest, latest and m 


live popular work published 


i wireless, for the wireless operator, amateur or professional. 

This is undoubtedly one of the most comprehensive 
treatises on the subject, and a close study of its pages will 
enable one to master all the details of the wireless transmis¬ 
sion of messages. The author has filled a long-felt want 
and has succeeded in furnishing a lucid, comprehensible 
explanation in simple language of the theory and practice 
of wireless telegraphy and telephony. 

The book treats the subject from an entirely new 
standpoint. It is well illustrated by over one hundred and 
fifty interesting photographs and drawings. All diagrams 
have been made in perspective, showing the instruments as 
they actually appear in practice. The drawings are care¬ 
fully keyed and labeled. Many of the photographs are 
accompanied by phantom drawings which reveal the name 
and purpose of each part. 


MUNN A COMPANY, Ac* 
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(12010) P. R. B. aaks: Pieue inform 
ra* tf I can get through yon any literature de¬ 
scriptive of the experiments by w' ‘ ‘ 


velocity of eound through water 
In 1636, by OaUadon end Sturm ht the water of 
Lake Geneva. A beO ut 
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of the flaah and the aound. The velocity deduced 
6 1 deg. Gent, wa* 1485 meters per eooond. 
-eeing very closely with the calculated value, 
la account is taken from the Encyclopedia 
Brltannlca, eleventh edition, vol. 35, page 413C. 

(12911) C. C. aaks: Can you give me a 
simple and comparatively Inexpensive formula 
that will remove fat or grease from enamel and 
porcelain 'plates"? A. The beet solvent fori 
■ grease U potash. This changes the fat into 
and it la then easily removed with water. 
Any add which would out the greaae would be so 
strong that it would also cut the akin of the 
person working with It. 

(12912) F. P. aaks: How is it possible 
for s wind Instrument to be "flatted" or blown 
nit of tune? A. The changing of the tone m 
titcb by overblowing, as It is called, Is common 
o all wind Instruments. It Is treated In Barton's 
‘Bound,” under the several Instruments. We 
lend the book for $8.2fi postpaid. With taxtru- 
nento where the Ups form the reed whose vlbre- 
Jons produce the tone, the else of the tube and 
the temperature of the air have an Important 
, upon the pitch of the tone. On the cornet 
said that the player can force the note a 
tst tone flatter or sharper than Its normal 
pitch. Barton, page 449. 

(12913) J. M. L. uks: Can you furnish 


ELECTRIC LIGHTING FOR AMATEURS 

How a small and simple experimental installation can 
be aet up at home. Scientinc American Supplement 
1551. Price 10 cent*. For tale by Milan & Co.. 
Inc., and all newsdealers. 


At All Bookaetlen 

THE TRUTH ABOUT 
THE TITANIC 

By ARCHIBALD GRACIE 


Col. Oracle went down with the Titanic; 
but lived to tell the tale of the tragedy that 
appalled the world. This book is a com¬ 
plete account of the sinking of the great 
ship, with innumerable personal references 
which make the book of absorbing interest, 
not only to the survivors and to the families 
and friends of all on board, but to the whole 
of the vast public which was stirred to its 
depth by the news of the catastrophe. 

330 gaga*, cloth, gl.28 net 
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The Trade of 
The World 

Bv JAMES DAVENPORT WHH.PIJY 


An authoritative and brilliant presenta¬ 
tion of many phases of international 
trade and the vital part it plays in 
world progress. 


AT A Us, booksellers 
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Notes and Queries 




pertinent tor toe beginner. 

(12918) M. 3. 0. wka: Kindly inform I 

s the fusing, points of the following metals: 

iron, wolftmm, toagstai* oM. 
What I wish to know an the hieing potato by i 
electric current*. A. We give yon the n a iling 
potato of the subatanoee which you name, a* given 
to the Circular of tho Bureau of Standard*, No. 
85. Iron aaito at 1,590 dag. Oent. or 8,788 dag. 
Fahr. Tungsten or wolfram melts at 8,080 deg 
Cent, or 5.430 deg. Fahr. Tungsten and wolfram 
he same. Niokd metto at 1.488 deg. Oent. 
M6 deg. Fahr. It makes ao dtfferoooe what 
souroo of heat la * - " ' 


_ „ deg. Cent, or 

6,500 deg. Fahr. for a pressure of one 
This temperature Is given by the < 
end possibly by some gas A in a s , 
we have given vary somawhat 
in the textbooks, but they ma 
be later and from better 
mid consider them as bar 
(12917) A. C. H. F. aska: Could you 


add from atmospheric air. from Bradley and 
Lovejoy. Blrkoland-Eyde? It Is mentioned In the 
SciBNTinc Amsbioan of September 6th 
We have published several paper* on the r 
of producing nitric add by the olectric arc. You 
will And them In our Surrusm No*. 1640, 
1641, 1642. 1643. 1644. a eerie*, also 1667, 1668, 
1691, 1692, 1748, 1787. and 1784, price ten oaoto 
each Three paper* will give you a complete 
review of the subject 

(12914) H. W. R. asks: I would be 
glad to know your authority for the statement 
that the Roentgen rays hare the precise wave 
length of 0.01 micron. A. The authority for the 
ive length for Roentgen rays la 
infraction and Interference 
rays, which have appeared 
In the scientific periodicals for several years past. 
If you are a member of the American Physical 
Society, you will have a file of the Science Ab¬ 
stracts, Section A, In which you 
abstracts of these papers. We would refer you 
to the following' June 80th, 1013. vol 18. part 8, 
Abstract TO*. July 38th. 1818. to 
Abstract 1,153; October 27th, 1918. vol. 16, 
part 10, Abstract 1,667 We might 
These are all references to Germ 
publications. We give the reference 

have that at hand than the original 
publication. The results of these Investigations 
are not In complete accord In the wave lengths 
and oould not be expected to he, an 

(12915) M. Z. Asks: Kindly let me 


The experiment < 


h is weighed down o 


gramme weight on the end of the lighter aide. 
The stick now balances at 33.4 centimeters. 
The 50-gramme weight took 
centimeters on the stick. Now A claims that the 
weight of the weighted stick origin ally 

i from this to be 318.1 grammes, which he 
gets by multiplying 50 grams X 31.4 (dlstanoe 
between centre at weight to point of equilibrium) 
and dividing by (89.6—82 4) oi 

~lrst point of equilibrium to the second point 
juUibrtum. Also that these 218.1 grammes 
act as if they were concrete 

6 B contends that the first moment is not | 
50 X31.4, but that the weight of S3, 
of stick must with the 50 grammes 


rotation. This multiplied by the distance that 
a resultant of these forces is from the point 
.4 is the moment -Also he contends that A 


818.055 -t-ce attm eti r a, eg 818.1 
gives it It is " 

acta is if it* 

-- --’Ml 


BOfriKas** weight to 
— ■ i#ton 

w to 
a 





40 deg. Oent. and s density of 
st 15.5 deg. Oent. The ca 
temperatures must be obtained from a table. 
You will find a good article upon hydrometers 
In the Encyclopedia Britannloa, voL 14. The 
soak begins from the density of pure water, and 
indicate* 1, 2, 8 per cent, etc., of alcohol by 
volume mixed with the water. 

(12918) R. H. T. asks: How is the wire 

wound in such even layers on 


Induction colls? A. Wire is wound on 
bobbins for the colls of magnets, etc.. In the 
manner as thread Is wound on spools. A machine 
turns the bobbin and a carrier moves the wire 
along for each turn of the bobbin aa far as the 
thickness of the wire. At the end of the bobbin | 
the machine feed is reversed and the wtadl 
carried along in the opposite direction. S< 
wire is wound on In perfectly even lay** in a I 
maimer impossible to be dona by hand. It to] 
done with great rapidity. 

(12919) 8. de J. asks: Will you be kind 
enough to let me know what the chemical : 
to of so-called banana oil, used as a vehief 
gilding? A, The chemical name for be 
oil Is amyl acetate. It is used in perfumery, the 


In the Heftner lamp a* a standard of light, aa wen 

(1292U) N. 8. asks: Have you any 
for making a syrup by adding 8 
H gallon of water, and i 


not ferment or turn back to aug 
sealed can, and not use any preservative? A. 
The only way we know to preserve a solution 
mining sugar Is to sterilise It by hast and so 
air tight In a can. The method U the earn 
to used in canning fruit. If air oomas In contact 
with the solution, germs of femeatatlo 
surely get in and the syrup will be spoiled. 

(12921) I. W. aaks: Some time sinoe 

I received one of your hooka of formulas, and I 


I wish you would set me straight. The formula 
I want to use to the one for nickeling, page 481. 
Am I to understand that there are three separate 
baths, First, potash and chlorhydric add; second, 
sulphate of copper, sulphuric add; third, cream 
of tartar, etc.? The formula also fait* to state 
what sized leave* of ztac to use or how to attach j 
them. Must the ztac be dumtaaBy pure or will j 
ordinary commercial ztac do? A. There 


In the "Scientific American Cyclopedia,’’ page 

480. The first bath to the. 

off aU the grease and 


After they ... _ , 

4 ztac to employed, tar 
to a large piece required. A ptore 8 inches tap 

t yon to dtotte that, h 


in refer, end toe third bath 


. .. rttole toplatad 
4 wilt not adhde wvO 

l adtaree twB w toen- 
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The Legal Triumph of the Wrights 

T llK decision which Iiiih lM>en handed down by 
the Circuit Court of A ii| ion In tu tin* infringement 
null brought by tbi* Wright Comiwrty settles once 
and for all, In this country nt least, the question: Who 
Invented the flying tunchiiic? To be sure, there was 
never any doubt in the popular mind. Practlml achieve¬ 
ment counts for so much and jmiier discussion for so 
little, thut the Inventor who rises above the mere theo¬ 
retical presentation of his Ideas 1 h Inevitably glorified. 
The decision of the Circuit Court of Appeals stamps 
the popular verdict with approval and recognises Or¬ 
ville Htid Wilbur V right as the inventors of the man- 
carrying, motor-driven aeroplane 
The cleclslou Is historically and psychologically inter¬ 
esting beettttse It proves once more how small Is the 
gap between success mid failure In invention Not a 
single one of the elements In the original Wright ma¬ 
chine whs new, Chanute lmd first used the trussed 
frame with success Maxim had first placed the hori¬ 
zontal rudder forward The method of controlling the 
lnternl balance by changing the Impact angles of the 
wings hud been proposed over and over again The 
vertical rudder was an obvious mechanical exiasllont 
for directing the machine In a horizontal plane Ader 
and others lmd proposed or used sled runnels Not u 
single element lu the machine was absolutely novel; 
yet us a whole it won the most novel mechanism (hat 
could la* imagined. Not until the Wright brothers ap¬ 
peared had anyone flown successfully lu a motor-driven 
flying machine Why? Simply because they were the 
first to recognize the necessity of using the vertical rud¬ 
der in connection with the vvlug-warplng mechanism In 
order to prevent tlic skidding of the aeroplane in 
straightaway flight—a skidding produced by the in¬ 
crease of resistance on one side and a decrease on the 
other side In warping the* wings Slight as that discov¬ 
ery seems, it made success possible where only failure 
had l>mi encountered before 
This is the history of many other Inventions Morse, 
Bell, Fulton and the rest, all of them seized the aban¬ 
doned devices of their predecessors und combined them 
into eouimeieial nperntlve inventions To the world nt 
large it seems but a little thing to step In this manner 
from failure to success; yet only a master mind suc¬ 
ceeds In grasping tin* true relation of a dozen median) 
cal devices, hitherto uneombtned. and In uniting them In 
some In i 11 in nt invention for vvhleh the world Is im¬ 
measurably richer 

The (ledslmi In the Wright case ought to lay low 
the Idea that the invention of a light gasoline motor 
made tin* living machine possible If that were really 
true, ttie man-carry Ing aeroplane should have np|M>ureil 
twenty years ago To he sure, the motors of that period 
were not light, hut on the other hand, the long flights 
that have been made In recent vears with two, three and 
even five jwssengeis, proved concliisl<’clv that lightness 
of motor was not the nnlv consideration The Wright 
brothers succeeded, not Ihm-iiusc tlrev Inilll a light motor 
with their own hands, Imt bis-tnise tlrev had solved a 
problem In aero dv usuries which had battled tin* best 
scientific* thought of cent titles 


Tire Failures and Railway Speed 

A H the result of 11 m Invest Igatlon of a deni 11 men 
which occurred last year at Slorkvvcll lint hum 
th» Interstate Commerce Commissi, 
fho conclusion that the accident was cm 
broken tire on one of the car wheels. 


to 


A most illuminating and Interesting branch of the 
Commission’s Investigation of accidents Is that which 
1 m carried on by the Bureau of Standards, to which 
sections of broken rails, broken tires or other Inform¬ 
ing fragments from railroad wrecks are sent, for thor¬ 
ough microscopical, chemical and physical analysis, 
and the deduction of the projier lesson therefrom This 
was done lu tin* ense of the broken tire nlwve mentioned, 
with the result that the Bureau found the breakage 
resulted from heat cracks which laid formed ill ihe 
tread of the tire. 

Now the high lemis*ralures to Which car tires are 
subjected ure due to brake action, the heating effects 
of which arc considerably aggravated by Ihe high sjieed 
under which modem express traffic Is carried on The 
heating of the tlreN depends upon the pressure applied 
by the brake, Ihe speed of rotation of Ihe wheels, and 
the time during which the brake is applied Evidently 
(he greatest heating effect will la* produced if the brakes 
are applied continuously at maximum pressure when 
the train is miming nt top speed 

Mow greatly the lien ting of the tires is aggravated 
by high rates of sisssl is evident if we consider the case 
of (wo trains, one of which is running nt NO miles an 
hour and the other u( fit) miles an hour. In this case, 
since the momentum of the train varies as the square 
of Its speed, the energy transformed into heat nt the 
brake shoes will be twice as grent lit >0 miles an hour 
as it will lie at fit) miles an hour. If (he brakes are ap¬ 
plied nt full pressure nt M) miles an hour, tho train 
will run over I,fit 10 feet ltefore the speed has been re¬ 
duced to 50 miles an hour, thut is to say, the train 
would run for 1,500 feel at au average speed of nearly 
115 miles on hour with the lirukeshoos on under full 

pressure 

Hence, during a smnll fraction of a minute, the great¬ 
er |>urt of the energy of the moving train is converted 
into heat on the abutting surfaces of the hrakesbocs 
and the tires The outer inch or so of the tire Is very 
rapidly raised lo a high teiu|H*rature, mill It reaches 
that tein|N*ralure quicker than the heat can lie con¬ 
ducted to the loner portion of the tin*. Now we must 
rememiier that the tire was originally fastened to the 
body of the wheel purely by shrinkage effects, and that 
vvheu the hot tire cooled, it vvus thrown Into a condition 
of heavy tensile Htress tlnniiglnmt its whole thickness 
Hence tin* theory Ims been advanced that when the 
sudden heating of the outer layers of the tire under 
the frictional contact of the brake takes place, the (inter 
metal of tin* tire expands and the inner rnctHl lias to 
carry, for the time Mug. the whole of tin* heavy Initial 
stresses of shrinkage. A condition mav tie reached in 
which tla> shrinkage teiisionnl strossos an* too great for 
the indicated section of the tire, und In this case frac¬ 
tures. known as thermal cracks, may occur. These 
fractures may be difficult to delect; und lienee there is 
ij call, pariiculiiilv on hlgh-H|iecd trains, for most care¬ 
ful lilid systematic Inspection 


A Comparison of British and American 
Battleships 


W K publish on our correspondence page a 
letter lu which the writer draws a compari¬ 
son between the British 25-Knot battleships 
of Uie "Queen Elizabeth” class and our own latest hat- 
tlcslilps lio clnlms that, lieeuuse the armor of the 
British ship is thicker (though there is some doubt 
as to this) tin* principal gun heavier, uud the speed 
greater, thciofore the “Queen Elizabeth" must be a more 
effective ship thnb our "Nevada" ot "I’elilisjlvuuia " 
Now the displacement of the "Queen Elizabeth" and 
the “Nevada" is given as about the same But this 
means that when the English ship is loaded with the 
snme proportion of her total amount of ammtttillioti. 
fuel, stores, etc., us the “Nevada,” she will la* of con¬ 
siderably greuter displacement: for the English dis¬ 
placement. as given in published statements, represents 
the weight of tho ship, not when she is in fighting con¬ 
dition, us it does in the case of the sliitw of our Navy, 
but vvhen nIm* has only a limited portion of her fuel and 

Now as to the superiority. The English 15-Inch gun 
Is of one inch larger caliber than Ihe 14 Inch guu enr- 
rlist by the •■Nevada." But our correspondent does not 
know, probably, that the muzzle velocity of the Eng¬ 
lish gun is considerably lower than that of our It Inch 
gun; that the energy is not very much greater; and 
that tin* penetration at the probable hat He range of 
ten thousand yards is about the same, although the 
bursting charge of Ihe 15 inch gun, of course. Is con¬ 
siderably larger. Furthermore, ho omits to state that 
the “Nevnda” carries ten 11-Inch guns as against eight 
15-ineh guns carried by the "Queen Ellzalietb." Also, 
Iberi* Is reason to Isdlcve that the fuel supply of the 
■ Nevada” is greater Ilian that of the "Queon Elizabeth,” 
that Is to say. that she could keep the sea longer with 
out calling up the colliers or returning to n coaling 
station And. yet again, any one who Is familiar, even 
In a general way, with naval design, knows that the 
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extra weight put Into machinery to secure 25 knm' m 
against 21 knots is so grent that some Other lui|p0MMII 
military element lu the ship, such, for lnataflM^ 4M 
the Internal sulsllvision as a defense against fjpjpMi* 
attack, which In our ships Is most elaborately WMtiMd 
out, uud Is probably more complete than it Um 
British ships, must have been sacrificed la fajtfMwT 
boilers and engines. 

It Is tin accepted principle of the taction ofW.ttte- 
of-buttle engagement, that the fleet must be .MPt to¬ 
gether hr one unit, the sjteed of the faster ahtpl Mnc 
accommodated to that of the slower, so that iWtatter 
lie not left behind to be cut off and sunk ltf-dMuM hr 
Ihe enemy. The average speed of the BriHaH dost, 
like that of our own, is about 21 knots; or, MVtt'te 
20 knots in an actual engagement. If the MfMl AS- 
knot “Elizabeths” are to He in line with the'MM. of the 
fleet, they must not use their highest speed, Avt most 
carry within their hulls hundreds of tona,.Of motive 
power, which they may never be called uptp to one 
throughout the whole engagement 

The British naval staff, lu designing these dtae re¬ 
markable ships, has, no doubt, assigned to them ettme 
definite work In the strategy and tactics of the woftoos 
war plans which It is the duty of the staff to fugmoiate 
und work out. In the absence of knowledge qf tebat 
those jilans are. the ships look to be an odd site—4©o 
fast for the first line of battle; too slow for the MMkiaot 
battle-cruiser class, 


A New Use for Patents 


W HEN the distinguished Dr. Ehrlich, thwtlfe- 
Oovercr of salvarsan, better known os tlMM," 
was nski*d by a Herman medical usMocfartiott 
why he had patented his remedy, he replied tint he 
wished to control Its manufacture, not In order to make 
money, but In order to protect the public by guarantee¬ 
ing Its quality. Thus he showed that a professional 
man may use a patent for n purpose which probably 
never entered the heads of those who framed the patent 
laws of civilized countries. 

The medical profession, as Mr Burton Hendricks 
points out lit Ills article, “The New Medico) Etblaa," 
published In a recent number of McClure's Magazine, 
Is rapidly abandoning the foolish principle of not pat¬ 
enting its discoveries, for the very reason given by Prat. 
Ehrllcb It Is 1 letter to run the risk of Mug accusednf 
commercialism Mihii of permitting dishonest manufac¬ 
turers to make a remedy as they see fit. The physician 
himself cannot guarantee these various products Hence 
Ihe need of some method which will Insure the pubHc 
against fraud, nud hence Ihe value of patents. 

This nitons up the question why the patent laws 
should not be extended to cover discoveries In applied 
science which cannot now be legally protected Bur¬ 
bank gives the world a new fruit a fruit more nutri¬ 
tious, more reproductive, more pnlatnhle than any that 
mankind has known liefore. It costs him a fortune to 
experiment liefore he finally develops It to marketable 
perfection. No patent laws protect him from the ap¬ 
propriation of his discovery. So, tisi, the application 
of Mendelluu principles to plant and animal breeding 
where they Involve what may bo regarded as tho equiva¬ 
lent of Invention, should certainly be accorded some 
protection. Why was not the discovery of Ilellrlgel 
thut the bacteria nodules on the roots of leguminous 
plants reduced the nitrogen of the atmosphere in the 
form of an absorbable nitrogenous fertilizer patentable? 
Its latei improvement lias enriched the world by mil¬ 
lions. And so we could enumerate a hundred practical 
scientific discoveries which have enriched the world, hut 
which are now left to the tender mercies of quacks and 
frauds. 


Recovery of Lost Handwriting: by Photography 

F ADED handwriting Is perplexing to antiquarians 
and lawyers and Its recovery may in* of import- 
tunce. A recent method dc>|H>uds on the fact that 
most inks, even ancient inks, are acid in reaction. 
Nitrated silver chloride puper Ih kept in contact with 
the faded text twelve hours or more and then exposed 
to full light. The action of the add lu the ink on the 
silver chloride brings about a reaction which is com¬ 
pleted by sunlight—reduction to metallic silver which 
now shows in metallic luster on a dark ground. It Is 
Impossible to make this image permanent, but it is 
legible for n short time. This writing may be made 
more readily visible by submitting the paper, after 
exposure, to the fumes of burning phosphorus in a 
closed box. Another method of developing this image 
after contact, with the faded manuscript is to pour 
mercury on It from n height of nbout a foot and then 
immerse the paper lu dilute Htnmoula. Or the exposed 
paper limy be placed In bright sunlight for fifteen min¬ 
utes und then pressed against a dry plate which is 
afterward developed with dilute rodinal. Dampening 
(he faded document permits the aid of a weak solution 
of hydrogen peroxide. 








ifkwn AMnwMm to Naw Ywk City.—The 
f Um National Highways Protection Society 
persons were killed by automobile* m 
k dty to Deoember. This bring* up the total 
» year 1913 to 802 totalities to this city, of which 
> 140 were ohMrea. In the State of New York, 
i of the city, toe total* for the year an: auto- 
i, lflO; trolley*, 79; wagon*, 32. 

It Patton Wheat to BwRnoriand.—The hydraulic 
on the Lontaoh River to Switzerland U 
a—tuslag what i* claimed to be the largest Pel ton wheel 
to tour ops, to* wheel bring of 16,000 horse-power oapao- 
to toe sane station there an already six Pel ton 
i of 6,600 horse-power, so that the addition of 
tl brings the output of the Lontsoh plant 
64,000 hone-power and makes it one of the hugest 



> of Mt. Royal Tunnel, Montreal.—On 
r 10th, 1613, after fifteen months of tunneling 
b 8 1/10 miles of rook, the railroad tunnel under 
| Royal, Montreal, was completed. This establishes 
for tunnel building through such material 
to America. The work was done by the Canadian 
Northern Railway Company. The excavation of Swiss 
Satinets has been done in less time, but generally the 
n>ok encountered was not so hard as that at Mt. Royal. 
The present inside measurements of the tunnel are 8 x 12 
tost. When the work is completed it will be enlarged to 
99 x 30 feet to aooommodate two tracks. 

Lofty Cantilever Bridge.—A lofty bridge of the canti¬ 
lever type ha* recently been completed for the National 
Railways of Mexico over the Rio Chioo on a new line 
between Durando and Llano Grande. It was planned 
at first to build a steel viaduot over the ravine, but 
later the engineers derided to construct a single track 
cantilever bridge. This structure has anchor arms, 
106 feet long, and cantilever arms, each 136 feet in 
length, carrying a suspended span of 120 feet The 
total length of the bridge between back walls iB 701 
feet 6 inches. The base of the rail is 244 feet above the 
bottom of toe ravine. 

Ocean Voyage of Babmarinee.The four submarines 
which left Cuba on December 7th, proceeded under 
their own power to Cristobal at the Atlantic end of the 
canal. This trip (700 mile* in the open sea) marks 
an advance in the navigation of submarines. The sea 
was rough under toe influence of strong trade winds 
during the entire journey, but the boats found no diffi¬ 
culty to maintaining their speed and position for the five 
days consumed on the trip. The officers and men at 
the conclusion of the voyage were to as good, if not 
bettor, condition than at the outset. The submarines 
arrived with their fuel bunkers half full. 

Gatos Lake Reaches Its Pull Height,—On December 
27th last the elevation of Gatun Lake was 84.76 feet 
above sea level, which means that it was practically at 
its normal bright On December 26th one gate of the 
Gatun spillway was toft open throughout the day, and 
toe outflow towered toe surfaoe of the lake to elevation 
84 above see level, at which ft will be held until the 
raising of a low spot at Cano Saddle is completed, and 
it becomes possible for tkg lake to rise to its maximum 
height All the fourteen gates of the spillway 
miMd and towered smoothly, and the tests* 
as thoroughly satisfactory. 

Sanitary Kagineertof at Harvard UnJxqrrity.—Four 
new courses ate offered by the Department of Sanitary 
Engineering of Harvard University. One will deal with 
toe study, preparation and interpretation of vital, social 
and sanitary statistics, with special emphasis laid on 
ir application to public health. Another deals with 
» principle and practice of Sanitation and hygiene 
•a applied to the fane, at toe summer resorts, in camps, 
etc. ThfS thM mam is few students who have never 
•tudied bacteriology and who wish to gain a general 
undtoriamaaRof toe relation of bacteria to toe processes 
at nature, to dwaristsy, to sanitary science, and to 
hsaltfc, A toSrto oonme for specializing in government 
' cation deals with toe principles 
R ftidStedtery engineering, with 
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A Cittern Syetem ef Shorthand to Germany.— For 
sons* time a movement, under government auspioes, 
has been on foot in Germany to unify the various sys¬ 
tems of stenography now in use in that country. A 
oommittee of 23 experts is now examining proposals 
submitted by representatives of 40 different systems. 

The Antarctic Expedition under J. F. Stackhouse, 
which is to sail from England next summer, proposes to 
explore the little-known region between Graham Land 
and King Edward VII. Land, beginning at the former, 
and working along the coast, so far as ice conditions may 
permit. The expedition ha* opened headquarters in 
London, at Sardinia House, Klngsway, W. C., and is 
soliciting contributions. 

The Clastilection of Stellar Spectra, as carried on at 
Harvard University, was described by Prof. E. C. Pick¬ 
eting at a recent meeting of the Royal Astronomical 
Satiety. The task in progress is a vast one, as it will 
entail the classification of perhaps 200,000 stars. How¬ 
ever, about 600 epeotra a month are now classified by 
Miss Cannon and her staff of assistants. Prof. Pickering 
also described the work of investigating some variable 
stars of remarkably short period; one of them doubles 
its light in seven minutes. 

A Memorial to Baron Toil, the Russian explorer who, 
with six companions, was lost somewhere in or near the 
New Siberian Islands in 1903, is to be eroded on the 
west coast of Kotelnyi Island, from whioh he embarked 
on the last known stage of his journey, viz., to Bennett 
Island. It consists of a tablet bearing a relief portrait 
of the explorer u with suitable inscription. General in¬ 
terest in Toll has recently been revived by the disoovery 
on Bennett Island, by Lieut. WiHritsky (or Vilkitskii), 
of toe lost explorer's diaries and collections. 

The Pellagra Investigation Committee, of Great Brit¬ 
ain, has sent Dr. Louis Sambon to America to study this 
disease in the West Indies and the United States, with 
toe aid of funds furnished by Mr. N. B. Wellnome and 
several West Indian governments. Dr. Sambon, who 
has previously investigated the disease in Italy, does not 
accept the common belief that pellagra is due to the 
consumption of damaged maize, but considers it an in¬ 
fection conveyed by an insect, viz., a Bimulium, or sand¬ 
fly. 

Lead Reclamation In Holland, a task that has been 
prosecuted steadily for centuries with such indefatigable 
energy (the Hollanders boast somewhat irreverently 
that “God made the world, but the Dutch made Hol¬ 
land"), is still going on as actively a* ever. From 20,000 
to 26,000 acres of land are reclaimed every year. It is 
said, however, that more than 260,000 acres of the best 
soil is still under water, not including the great area 
under the Zuider Zee, the reclamation of which is a 
perennial topic of discussion. 

The Drought of IBIS in toe eastern and central United 
States was one of the most severe on record. In New 
York State, according to the Monthly Weather Review, 
the droughty summer was the most sevoro experienced 
in at least forty years. It was remarkable both for its 
duration and for the time of its occurrence, as it began 
to retard vegetation quite generally by the seoond week 
"of June and, in spite of occasional rains, became grad¬ 
ually worse until the heavy rains of August 22nd-23rd. 
The failure of pastures and the drying up of wells and 
streams never before known to fail were reported from 
many parts of the State. 

A New Idea In Weather Predictions is brought forward 
by Freiherr von Myrbaoh in the Mettordogmche Zeil- 
tehnfi. Every meteorologist knows that the coming 
weather cannot always be forecast with an equal degree 
of confidence; there are times when the current weather 
chart indicates the conditions that will prevail over a 
particular region twenty-four hours later with almost 
oertainty, while, on the other extreme, there are weather 
oharts from which prediction is little bettor than guess¬ 
work. The writer suggests that the publio could use 
the weather forecasts more intelligently if the reliability 
of the latter were in some way indicated by the fore- 
■, and he suggests a numerical notation for Huh 

The Crocker Land Expedition, commanded by Donald 
B. MacMillan, is now in winter quarters at Etoh, Green¬ 
land, having been prevented by unfavorable ice con¬ 
ditions from crossing Smith Sound to Ellesmere Land, 
when it had been planned to establish the base. The 
venel in which the expedition sailed from New York 
on July 2, the “Diana," was stranded on the rooks 
off Barge Point, Labrador, July L7. As she proved to 
be unfit for further servioe, the steam sealer “Erik” 
was chartered at St. John's to take her place, and a new 
■tart was made for the hWth on August 5. Along the 
Greenland Coast a number of dog* and Eskimo drivers 
ware secured for the expedition. After disembarking 
toe explorers, with their stores and equipment, at Etoh, 
the “Erik" returned to St. Johns. An exploration of 
the Greenland tee cap is on toe programme for toe coming 
winter and spring. 
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Sign-writing Made Easy.— With a view to simplifying 
and facilitating the preparation of signs and show cards 
by storekeepers and others, Sidney Hacker of Mt. 
Vernon, N. Y„ in a patent, No. 1,063,669, provides an 
outline figure or figures suitably formed for manipula¬ 
tion by an unskilled person to aid one in quickly out¬ 
lining letters or numerals. 

A Reversible Moving Picture Film.— Charles E. 
Dresler and Isaac W. Ullraan of New York city have 
scoured patent No. 1,073,411 for a moving picture Aim 
which has one scries of pictures running lengthwise of it 
and another series of picturos also running lengthwise 
of the film, but in the reverse dim',turn, with the pictures 
of the two senes upside down relatively to each other. 

An Anti-suction Shuttle. —A patent has been granted 
to Edwin II Ford of New Bedford, Mass , No 1,071,039, 
for a hand-threading anti-suction shuttle in which a 
downwardly inclined passage extends through the wall 
of the filling runway to the shuttle eyo and acts as a vent 
to avoid tho possibility of threading the Rhuttlo by 
suotion. 

A Neck-tie that Can be Adjusted.—A neck-tie that 
can lie lengthened or shortened is presented in a patent. 
No, 1,073,876, to John Calvin Stanford of Atlanta, Ga. 
The til) has a strip of rigid material secured by a single 
transverse line of stitching between the ends of the tie 
so that the material of the tie may be folded over the 
strip in different directions to effect different adjustments 
in the length of the tie. 

An Electrically Heated Glove. —In patent No. 1,073,- 
926, to Anton Polak of Pans, France, is shown a glove 
which for the purpose of electrical warming has insulated 
flexible conductors which serve as heating bodies and 
are arranged loose alongside of each other and fastened 
at only a few points to the glove so that their freodom 
of movement is preserved as far os possible and the 
extensibility of the glove is substantially undiminislied. 

An Ozonizing Apparatus.—A patent has lteen issued 
to the administrators of Edward Charles Spurge of 
Niagara Falls, for an ozoiuzer, whose easing is hollow 
and constitutes one of the electrodes and is combined 
with a unitary structure consisting of two dielectrics and 
an electrode between them, with the unitary structure 
clainjied between toe casing parts to provide gaps on 
each side of too unitary structure. 

Applying Wall Paper by Machine.- Patent No. 1,071,* 
812 has issued to ("hnstiun J KioLeuhaar of Oramel, 
N. Y., for a wall papering machine m which an extensible 
frame is provided with moans for extending and collaps¬ 
ing it and paper and juwte applying mechanism are sup¬ 
plied on a holder, together with devices carried by the 
extensible frame for pasting the paper on a wall or 
ceiling. 

Some Hydrocarbon Burner Patents.—A series of seven 
patents,Nos. 1,070,603 to 1,070,609, both inclusive, have 
been issued upon the invention of Walter K Hueuefeld 
of Cincinnati, Ohio, for improvement* in Jiydrocarboii 
burners having wick tubes and for laminated Shells form¬ 
ing combustion chambers. Patents Nos. 1,070,608 and 
1,070,609 have been issued directly to Mr Huenefeld, 
while tho other five are to the Huenefeld Company «f 
Cincinnati as assignee. 

An Electrically Operated Safety Razor. —Sampson W. 

Moon of Chicago, III., has patented, No. 1,072,034, an 
electric safety razor m which the razor head and blade 
are actuated or vibrated from side to side by electricity, 
whioh may lie derived from the ordinary lamp socket. 
Tim vibrations are lengthwise of the blade so that as the 
razor is drawn over the face during shaving, the frame 
and blade are moved rapidly sidewise), giving a saw effect 
and aiding materially in tho cutting of the beard. 

A Novel Liquid Meter.—The Leinert liquid meter is 
an automatic measurer for water, petroleum, sugar juice 
and other Uquids, measurements being made by weight 
and not by volume, so that temperature does not enter 
in. It consists of a pair of equal-sizod tanks so arranged 
that when one is filled up to standard level it automati¬ 
cally shifts the feed over to the second tank and is then 
emptied by siphon recording at each time of filling 
and emptying. Being actuated by weight of liquid, 
it is not subject to the sudden inaccuracies of volume 
meters, and has scarcely any wearing parts. It can also 
bo quickly cleaned and sterilized. 

Prise Offered for Improved Horseshoe Design. —It 
is worthy of note, as probably affecting the roads over 
which they roll, that the British Roads Improvement 
Association has offered a pnze of £100 for a new or 
improved ty;* 1 of horseshoe that will provide horses 
with a satisfactory foothold upon the modern smooth 
pavements and minimize the damage caused to such 
surfaces by existing typos of shoes. The prize-winning 
type is to be evolved from open competition. Copies 
of tho rules covering the contest may be obtained by 
addressing Mr. Wallace E. Riche, secretary of the 
R, I. A., Whose office is at 15 Dartmouth Street, West¬ 
minster, London, 8. W. There is no ontranoe fee. 
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Cleaning Silver**** 

By L. V. Redman 


SCIENTIFIC AMERICAN 

which are being cleaned. The only precaution neces¬ 
sary Is to take care that the piece of metal la In con¬ 
tact with the silver. The cleaning Is done In a moment 
and several piece* of silver may be cleaned at the same 
time. As eoon as the cleaning Is accomplished the metal 


T HE discover}' and recent perfecting of electric *11- and several piece* of silver may be 

vor cleaners mark a distinct advance In the art of time. As soon as the cleaning Is aco 

sllvpr polishing should tx? taken out and washed In l 

Sliver jaiUshes and cleaners have consisted until very If the best service Is to be obtained 

recently of materials which dissolve off the tarnish or sliver cleaners are composed only ol 

cut It off by rubbing with line powders The black oxide salt, there Is nothing In them Injuri 

or sulphide which forms as tarnish upon 
the surface of polished silver api>ears at 
ttrst ns a him so thin that it displays 
henutlful Iridescent colors of purple and 
blue; the thickening of the film produces 
the Mack oxide color. Solvent ttollshes 
are cimi|M>sod of chemicals such as am¬ 
monia and cyanide of potash. These 
chemicals dissolve off the black coating 
and leave the silver a beautiful satin fin¬ 
ish on the surface. The cyanide polishes 
are very poisonous and should be used 
only with the greatest caution. 

Abrastve polishes are composed of very 
flue powders and are designed to cut away 
the tarnish The jxiwders are very hard 
materials, such us, for exumple, trlpoli, 
rouge, double floated silica, volcanic ash, 
kleselguhr, fuller's earth and pumice 
Each particle as It pusses over the surface 
of the silver cuts off a small part of the 
tarnish coat, the scratch being too small 
to be seeu b> the eye without the aid of 
the mlcruscoiie. This method of Cleaning 
silver is very wasteful, as It not only de- Tarnished silver partly cleaned Cleaning a knife by Immersing It with an ata- 

stroys the tarnish, but also destroys or by electrolytic process. minium rod la a hot soda and salt rotation, 

wears away the silver. However, it Is the 

only method which will give to sliver that excellent, sliver after cleaning should be wash» 

burnished shield effect, which at times is ho much to be and dried, otherwise It may have 

desired. color and taste hitter or brassy. Th 

New electric silver polishes are being Introduced to to the soda which remains upon t 
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should tx? taken out and washed In hot water and dried, * Grand Central Palace In SWt Toro w'fliP WM Hflfff 

if the best service U to be obtained from it A* these type «f electric automobile tranamtosfeo. 

silver cleaners are composed only of washing soda and performing the fu nctio n s new performed Iff -tapjMM| 
salt there is nothing In them injurious to health. The day type of electric endue starting • 

apparatus eliminates jj» Qf 

— - - . master clutch between the WflmUMm 

remainder 'of the propelling nftdHH 
well as change gear set 
wheel. Thus It autatitutae for tmjmSjm 
geareet and flywheel and mamSMm- 
and their various contreht, * JEHl 
’’ with a single moving part ntflttjip 
trol lever. With that stafde oHm |p|r 
It is possible to obtain seven vd B| [Ppl-alf 
ratio between the speed of Mjjjijflli 
crankshaft and that of the drtvnj»M| 
In Its simplest aspect, the 

wound motor unit and an 18-volt jHE fe'' 
pore hour storage battery. The VHn 
can be eliminated, ter no reHanro MUpil 
upon it for the operation of the tnflpfjp 
slon; It nerves merely as a source KK • 
rent for starting the engine and for «gHy¬ 
ing the lamp toad as In the ordinarytoito*- 
trlc lighting and engine starting system, 
The generator portion of the »jg|Mm 
.... . has its field mounted in place of the Km 

Iver partly denned Cleaning s knife by immersing It with an ahj- engine flywheel which thus is 11 iiliiSl 

olytlc process. minium rod In s hot sods and salt solution. The armature is keyed fast to 

peller shaft The motor unit Is mojpM 
silver after cleaning should be washed in pure hot water Just back of tbe generator with Its ar mat ure also Kid 



burnished shield effect, which at times is ho much to be and dried, otherwise it may have a slightly yellow to the propeller shaft, but with Its field secureUpia- 

deslred. color and taste hitter or brassy. These effects are due chored to the chassis frame. The whole, r'^tfl Cl 

New electric silver polishes are being Introduced to to the soda which remains upon the surface of the motor, is completely inclosed in a ti ght a)uml£m 

the public They are designed to take advantage of the silver and tarnishes it yellow. These electric polishes housing, as Is shown by tbe » «v »rtp«TiytTig 

electric current which exlsta between two metals, wheu do not. dissolve the tarnish of silver as ammonia and and therefore is thoroughly protected from the ‘"-te l 

these metuls are In contact with each other in water eynnldes do. Nor do they wear off the coating of black ous action of dirt and moisture and from n-^sH jtei 

The electric current, which is produced when two as the rubbing powders do. The blackened silver is Injury. 

metals are In contact in water, Is much stronger If an actually reduced to bright metallic silver by this method The principle of operation can be described briefly 
electrolyte Uke washing or baking soda or common salt and is replated ujxm the sliver article. Thus the sliver as magnetic drag. When the engine Is started, tlte 

be added to the water. The potential is further surface is preserved and the life of the silverware pro- rotating field of the generator exerts a certain drag 

Increased If the water be brought to boiling. Early longed Indefinitely by this treatment. Laboratory teats upon the armature which thus Is rotated, carrying with 


s action of dirt and moisture and from aectde 


Increased If the water be brought to boiling. Early longed Indefinitely by this treatment. Laboratory test? 
attempts to make these itollshes a com¬ 
mercial possibility were unsuccessful, 
for the metal used was tin. The wa¬ 
ter and soda were put In a tiu pan 
and the liquid was brought to bolllug. 

The stiver arlteles to be cleaned were 
placed in the pun. Immersed In the boil¬ 
ing water and lu contact with the tin dish. 

When the pan Is new the silver Is Cleaned 
rapidly, but the tin soon dies or becomes 
passive, that Is, covered with an Insolu¬ 
ble film of tin oxide, which will not con¬ 
duct the electric current. Once the tin 
pan becomes passive, It Is thrown away 
and a new one tukes Its place The fault 
never lies with the powder. The powder 
is Invariably soda or soda mixed with a 
little common table salt. 

With the ln( reduction of aluminium 
kitchen utensils another method was 
adopted for cleaning the silver. The alu¬ 
minium dishes were used tn place of the 
tin. The voltage Is much higher lx?tween 
aluminium and silver; the cleanlug of the 
silver is the matter of a moment if a 
spoonful of soda he added to the boiling 
water. The pan will clean the silver if 
the silver is left In cold water in the pun 
over night However, this method of using 
aluminium utensils is not to be recom¬ 
mended, as the vessels are soon blackened 
on the inside und the aluminium ware Is 
dissolved away by the soda and destroyed. 

Aluminium dishes have been made und 
patented, for the special purixme of serv¬ 
ing as silver cleunerH. These boxes or 
pans are fitted at the bottom with rods of 
*ine which serve as an electric contact be¬ 
tween the aluminium and the sliver arti¬ 
cles. The |>ans or boxes work fairly sat¬ 
isfactory. and because the zinc rods Thia electrlctl tr . ntmUaion perform, all the functions of an automobile engine 
serve as conductors, they do not go pas- .tarter and eliminate, the clateh. change, gear rot mid flywheel 

(five or dead as the tin Is Inclined to do. 

Another form of electric jxilish has been Introduced have shown that silver vessel, placed In sulphur or 

into the market very recently which for cheapness and sulphides until the silver Is blackened and then cleaned 


_____ ^ the propeller shaft and moving the car. 

| The slippage between the field and tbe 
armature of the generator is controlled 
by the simple expedient of varying the 
strength of tbe field partly with th© aid 
of resistance, and it Is this slippage that 
affords the change In gear ratio between 
the engine and the driving axles. Obvi¬ 
ously, the slippage results In the genera¬ 
tion of a certain amount of current which 
ordinarily would have to be absorbed by 
resistance and thus be lost in heat It la 
here, however, that the motor unit as¬ 
sumes the place of Importance It occu- 
ples In the system. Instead of being lost 
to resistance, the generated current la 
passed to tbe motor, which thus brog ues 
a source of energy and assists In pro¬ 
pelling the car. 

When the car is first started—with the 
control lever in the first speed position— 
the slippage Is at its maximum and hence 
the maximum amount of current is passed 
to the motor, the result being that we have 
a comparatively high torque for storting 
when it Is most needed. As the speeds are 
‘‘notched up,” the motor gradually is cut 
,out of the circuit until at what In the 
average antomoblle corresponds to hi gh 
gear, the motor Is virtually dead. 

With regard to the amount of slippage 
that takes place at what may he termed 
the "high gear” position—and hence the 
efficiency of the mechanism—It is stated 
that with the engine crank-shaft rotating 
at 1,000 revolutions a minute, the speed 
of the armature will be approximately MO 
revolutions a minute. In other words, 
with the car running on a level road, then 
Is a loss of about 40 revolutions a minute 
il transmission performs all the functions of an automobile engine between field and armature. On 

r and eliminate, the ctateb, changes gear set and flywheel hlu »- or in sand or mud the slippage may 

be expected to increase slightly, a fate 
have shown that sliver vessels placed in sulphur or avenge would place the efficiency at from 98 to S6 Bar 

.nlnMd*. n«Ml th* .11,., <* hi.,.- -.rM <-h_ - a _ _. •' 9r 



efficiency is at present unequaled. The powder is put by this electrolytic method, do not lose enough silver tn 
in small packages and Is accompanied by a sheet of one hundred treatments to be detected with a scale 
metol which is as alloy of aluminium and other metals which weighs accurately to one two hundred and fifty 
higher in the electric series. All that is needed Is a thousandths of an ounce. The rapidity of the cleaning, 


lls electrolytic method, do not lose enough silver tn As there is so mechanical betwrou,tbia*’ 

hundred treatments to be detected with a scale glue and the propeller shaft It Is evident tSW**. 

h weighs accurately to one two hundred and fifty treme degree of flexibility In the drive mntt iMlti 

sandtbs of an ounce. The rapidity of the cleaning, it is Impossible tor engine Impulses to be 

vetwel of granite, iron or tin in which water may be the simplicity and the cheapness of the method, and a car will rat as smoothly, in tact, with thSofS 

Milled. The powder is flat into the boiling water aud the saving on the stiver, should recommend the method tour cyUndMs worttog oait will with themaMBsfaafc. 

the sheet of metal iathrown in among the silver articles to every one Interested to silver eleantog m I0m ^ ™ 

















Wireless Time 

An Interesting Experiment 
Made at Beloit College 

By Dr. E. A. Fath, Director of 
Smith Observatory 


rtf. I*—Th» Mml etoek. Not* the massive 
■teas ah* to which ft to attached. Rigidity of tap. 
port aids la tafiki a dock run uniformly. 


gaged in it to rome extent. Up to the preeent time, It has 
•Arrays boon necessary to have direct win communication 
with an observatory in order to obtain essentially oorreot 
time, bat with reoent developments in wireless telegraphy 



• ekranfriph, for use In 
Instant of a transit. 


Fig. S.—The standard time dock. The observer 
is ready to cut out the required beat during the 
•ending of the signals. 

when the star should be on the meridian then the clock 
is correct, while if not, the difforenoe is the amount the 
clock is in error. 

The actual qcheme of observation, however, is not 
quite so simple as that outlined above. The telesoopo 
may not be precisely in the meridian, one end of the 


the metallic circuit la no longer needed. It is therefore 
possible far anyone equipped with suitable receiving ap¬ 
paratus to obtain oorreot time provided some observatory 
can deUver the proper signals to a wireless transmitting 
station. Co-operation of this kind baa been established 
in France between the Pads Observatory and the Eiffel 
Tower radio station, and similar combinations are re¬ 
ported at other points in Europe. So far as known, 
however, toe service to be dwaribed in this article is tho 
first serious attempt in this country to send out regular 
time signals by means of deotrie waves. The plan 
originated with Dr, C. A. Culver, Professor of Physios 
in Beloit Collage. After be and the writer had carefully 
gone over toe situation sad tried out various schemes, 
the present plan of procedure was adopted. It is the 
purpose of this article to describe briefly the methods 
employed. 

There are in the sky some hundreds of stars whose 
positions have bean very accurately determined by ob¬ 
servations extending over many years. Owing to the 
rotation of the earth on ite axk, stars cross the sky during 
the night Just as the ran does in the daytime. Since the 
position of these selected stars has been so carefully de¬ 
termined, it is possible to tell with an accuracy of about 
one one-hnndrodth of a seoond when any one of them 
should cross the meridian, or north-end-south line, of 
any point whose longitude is known. 

In order to utilise these stars a telescope, usually called 


horizontal axis of the telescope may be a very little 
higher than the other, the line of sight may not bo exactly 
at right angles to the axis, the obaervor may not press 
his key with sufficient accuracy, etc.* Accordingly, it 
is necessary to determine whether any of those sources 
of error oxiBt, and, if so, how much they affect the result.. 
It is therefore customary to observe the transit of a star 
over a number of the spider threads and also to use from 
0 to 10 different stars. Then, by averaging the results, 
it is possible for a good observer with first-class instru¬ 
ments to determine the error of his astronomical clock 
to about one one-hundredth of a second. 

Tho time thus obtained is “star” or sidereal time, and 
the astronomical clock which keeps this time is called 
a sidereal clook (Fig. 1). Such a clock is always the best 
in the observatory for it must be depended upon to run 
with great accuracy during periods of oloudy weather 
when it is impossible to check it by means of the stars. 
The highest grade clocks of this kind can be depended 
upon to one tenth of a second per week. Some have 
been known to do oven better than this. 

The avorago man, however, is not interested in sidereal 
time, sinco it is not of direct value to him. What be 
wants is solar time, and, more particularly, standard 
time which is now used in almost all civilized countries 
It is therefore necessary to change sidereal tune into 
standard time. This is easily accomplished by means 
of suitable tables and a moment’s calculation. Then 


a “transit instrument” (Fig- 4) is set up »that, as nearly 
as possible, its line of sight sweeps along a true north- 
and-aouth line to the sky. In order that this telescope 
may be as stable a* possible it is placed upon a heavy 
pier of brisk and stone which la built up from a level 


Fig. A—The transit instrument The observer 
has the chronograph key to his hand to record the 
time of star transits. 


another clock, the standard time clook (Fig. 3) is set to 
show this time. This dock need be only a fair time 
keeper, for it can be compared with the sideroal clock 
and any error easily corrected. At this observatory it 
is our policy to moke such a comparison and set tho 


five feet below the ground level. At the bottom this 
Pier measures o by 6 feet end tapers upward to a eap- 
stone 2 feet 8 inches square. When this telesoopo is set 
for a certain star, toe totter, at the proper time, can be 
seen to oome to at one ride of the field of view, gradually 
cross it and finally disappear on to* other ride. In the 
field of view, which Is faintly illuminated, there can be 
seen a series of spider threads arranged as shown to 
Fig. 0. The middle thread if placed as nearly ss possible 
to toe center of the field, and, if to* instrument is to 
absolute adjustment, the star cro ss e s the meridian in the 
sky at the same time it crosses the middle thread. Know¬ 
ing the mwt petition of toe star, we therefore know the 
time of traarit. 

It then becomes necessary to record this instant. This 
i* accomplished by an featraatoht called a chronograph 
(Fig. 2), It consists essentially of a rotating cylinder 
cMtptog a rites* of paper md a pea which traces a line 
to toe paper. ^ astroaomiral riook (Fig. D <* the 
observatory torieotriw&y connected with the pen and 
******* it to Me to* continuity of the line at each beat 
(He. 7). Dy means of a ttiagrsiife toy toe observer at 


tto 'bwto^wWvcr toe 

35 iS^ t^Sd onto* 

mm rim* ** to* itutm 


Fig. A—The wtrotosa transmitting equipment. The 
iaat switch to bring thrown baton time signals are 
root eta. 


standard time clock correct to about one tenth of a 
second just beforo the daily time signals are sent 
out. 

By means of a simple device, the standard time clock 
is made to operate a telegraph relay in such a way that 
each time the dock beats, a circuit is dosed, and thuB 
the relay ticks with the dock. This relay, which appears 
at the right in Fig. 3, is connected by wire to a similar 
instrument which controls the wireless apparatus of the 
department of physios in another building. 

The accompanying engraving (Fig. 5) shows the radio- 
transmitting equipment. A is a high tension trans¬ 
former. This is supplied with alternating current at 
110 volts and having a frequency of 60 cycles The 
transformer changes tho voltage to about 30,000 and 
charges the high tension condenser, B, seen at. the right. 
This condenser discharges through too usual spark gap 
and oscillation transformer C. The last device changes 
the frequency from sixty to several hundred thousand 
per seoond. The aerial from which the electric waves 
are radiated into space is 400 feet in length and is con¬ 
nected to the oscillation transformer. 

We thus see that the standard time clock at the ob¬ 
servatory controls the current which actuates the high 
tension transformer and therefore the output of electric 

•As a matter at fact. It I* utterir Impossible to keep • transit 
Instrument In absolute adjustment, HUght dlffcrenom at tem¬ 
perature cauee varylns expansion or ooo traction r> the pier end 
thus throw It out of level, etc. 
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waved. Each beat of the dock causes a train of waves 
to be radiated into space. Each group of waves is heard 
aa a single dot at a receiving station so that it might be 
said, almost literally, that at_«aoh station the dock is 
heard to beat. 1 

The plan of sending time signal* which has been 
adopted for the present is as follows: Each afternoon 
beginning at ^2 55, the dock beats are sent out. The 
|teat in omitted on the 59th second of each minute up to 
2.59:50 A break of ton seconds duration is then made 
which in terminated by a single beat. This beat there¬ 
fore marks a**)**) P. M., and may be considered the 
essential signal, the others being merdy preliminary. 

After the switches are thrown nt 2:55, everything has 
Utfin arranged to proceed automatioally with the exoejr- 
tion of the breaking of the oloek circuit f«r the omitted 
lieats. In a short time this too will be automatic). 

For the present, the transmitting equipment is good 
for about 160 miles during the day, but various changes 
now under way will greatly increase the range. 

One of the advantages of wireless service of this nature 
is the freedom from interruptions which are common to 
ordinary wire telegraph systems because of storms, etc. 
The system is praotioally independent of weather con¬ 
ditions. It has been in operation since November, 1912, 
without interruption. 

One of the purposes in taking up this work is the 
collection of data relative to radio-telegraphy by Prof. 
Culver, from a largo number of receiving stations within 
our radius, which have agreed to furnish periodical re¬ 
ports. It is believed that data of some value oan be 
secured in this way. Time is also being furnished to 
jewelers and manufacturers who need oorrect time. 

The extended use of wireless time transmission will be 
of great value throughout the world. While its use on 
land may become very extensive, yet its principal value 
will doubtless be on the oceans. On shipboard it will 
be possible to obtain chronometer corrections to a high 
degree of accuracy, and this, in turn, will increase the 
accuracy with which the vessel’s position is known. 
Such knowledge will be of value for charting purposes 
as well as in times of disaster, when it may mean the 
difference between lifo and death. 

Recent Improvements in Aeroplane Design 
and What They Mean 

By C. Dienstbach 

A LTHOUGH there was seemingly e reason for the 
complaint that the recent aeronautic “.Salon" in 
Paris showed too little progress, a closer Inspection of 
the fifth of the great French aero shows falls to bear 
It out. It Is true that n weeding-out process lias start¬ 
ed The Industry has settled down to the practical 
basis of catering primarily to military requirements, 
end the number of exhibitors has diminished. 

The businesslike npiairatus shown gave better proof 
of real progress than the freaks of former years. While 
types looked familiar, details of construction lmd all 
been developed from long experience in the exacting 
and practical flying demanded by the military authori¬ 
ties, and designs showed the work of the modern aero¬ 
dynamical laboratory. This stamps ms “practical” some 
entirely new departures, which looked too modest to 
command widespread attention, but were really of 
alngular Importance. Although Inspired by military 
demands, they will eventually go far In commercializ¬ 
ing the aeroplane by making it safer. Thus, an 80 
horse-power monoplane (“lie Beer”) and a 100 horse¬ 
power biplane (“Paul Schmitt") were each provided 
with a perfected mechanism for changing the angle of 
the planes with the line of the propeller thrust and 
the fuselage (luting flight, for the pur|iose of being 
able to fly very slowly while making minute observa¬ 
tions or dropping bombs and landing on difficult ground. 
Although any aeroplane can change its angle of attack 
by operating the horizontal rudder, this primitive 
method Changes the line of the propeller's thrust Just 
as much. The "slipstream” is then turned Into a strong 
descending current which disturbs the normal action 
of the planes and rudders and Impairs their lift. While 
the propeller Itself liecomes somewhat lifting, more 
harm than good is done, because at the stoep angle of 
the planes every ounce of thrust Is needed for propul¬ 
sion. If faint flying did not wnste so much power in 
overcoming the head resistance of struts and wires, 
which becomes dear gain with that resistance diminish¬ 
ing out of all proportion while flying slowly, the Eng¬ 
lish War Office’s prizes for moderately reducing the 
speed at will could never have lieen won hy the ma¬ 
chines competing. (Even the Gordon Bennett Heroptune 
race la now open only to such fast machines us can 
likewise cover a slow lap uround the course.) With 
the new arrangement, a speed range of from 19 *o 75 
miles an hour Is claimed for the big biplane. 

In landing, the advantage of this arrangement is very 
obvious. At present the speed must Is* checked at some 
altitude when It is still needed for fighting the trauch- 
erott* gusts of the lower air and In steering around 
obstacles. It capnot^be checked Instead Just before 
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touching ground (as the birds do) because the long 
fuselage Is In the way. Nor can the machine’s foiling 
after touching be quickly stopped without danger of a 
somersault while braking on the wheels or on the 
ground. The new arrangement, supplemented by a 
reversible propeller, permitting Intense aerial braking, 
would easily provide for blrdllke landings on any cir¬ 
cumscribed area. 

It Is most significant that the famous designer of 
propellers, Chauvtere, has brought out a propeller, the 
pitch of which can be changed during flight It is only 
a matter of degree to make It entirely reversible. But 
before slow flying can reach Its full development ad¬ 
justable planes must be supplemented by changing the 
propeller's pitch, as actually provided for by Chan- 
viftre. It is a well known fact that a motor never de¬ 
velops its maximum numlier of revolutions while the 
machine Is held stationary on the ground, yet could 
do so If the propeller’s pitch were reduced for so long. 
The pitch must likewise be reduced lest the motor 
should become powerless in urging the machine against 
the excessive resistance of the steep planes. Even so, 
It needs a reserve of power, but surplus power Is now 
so clearly recognised as a necessary condition of fight¬ 
ing the vlclasltudes of the air with the primitive ma¬ 
chines of to-day, that not a single French aeroplane now 
lacks a large margin of It. The new arrangements will 
rather tend to decrease the needed amount. They 
Include also a larger size of propeller, lest In flying 
very slowly the slip should Increase unduly. This re¬ 
quires In turn the efficient gear-drive shown In Cau- 
dron's large "seaplane." One of the "baby" Wright 
racer* of 1910, with its enormous twin propellers, fur¬ 
nished a striking proof of the lifting power of a steep 
angle of the planes, supplemented by suitable propelling 
arrangements (behind the planes, beside the tail, and 
with a slow slipstream these largo screws impaired 



part of the field of view. 



Fig. 7.—Part of a chronograph record. The eaa- 
aaeutive numbers mark seCMria. Twa addttiaml 
signals made by the observer at the transit in¬ 
strument are shown. 


the lift but little) when it established a height record 
in spite of small surface and was seen to start with the 
shortest run. Very slow flying obviously also demands 
enlarged rudders. 

The capacity to fly very slowly and fast at will pro¬ 
vides more important advantages than the purely mili¬ 
tary ones. It permits starting with a very short run 
(little Inertia needs to be overcome to raise the ma¬ 
chine) and landing almost without any run. An aero¬ 
plane capable of starting and alighting on the roof of 
nu ordinary house certainly goes a long step toward 
attaining the commercial machine of the future. But 
still better, It will eventually rob “stalling" and the 
"airhole” of their terrors. In descending currents a 
steep angle of attack will supply that sudden increase 
of lift a gull derives from Its charade da tie "periods of 
vigorous flapping.” Getting more or leas "stalled" 
means nothing to a machine capable of very slow flight, 
because little inertia needs to be overcome before It can 
lift and balance again. 


Prise for a Non-Rubber Automobile Tries 

T HE Austria n War I department offers $10,000 as a prize 
to be awarded to the person who will, with adher¬ 
ence to certain prescribed conditions, construct an bias- 
tic tire for motor trucks. Besides the specific attrib¬ 
utes of pure rubber, such as elasticity and adhesiveness, 
the new material must possess (1) essentially greater 
durability, or (2) with equal durability the attribute of 
essentially smaller cost of construction than the rubber 
tires, thereby reducing the expense of operating motor 
freight wagons. Its weight must not exceed that of the 
pure rubber tire. Competitors should hand in a model 
of the fabric In natural or reduced size, together with 
drawing and description, at latest by Jane 80th, 1814 
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Its t!m' 

T HERE an few trees about which there laf 
curious Information as the true i 
Himalayas, it is called t 
by some botanists to be merely a variety of tl 
of Lebanon (Cedrw Htxuri). The toftinere and 4 
Ing branches of this trie accord exactly uT“ 

Bcrlption of the cedar of Lebanon I 
sacred writings. The principal dUBcutiy 4 
enee to Us being Identical with the true e 
anon is that it is not found at | 

Mount Lebanon. This does net say that it | 
grow there in abuudance 1 
disappeared. In India the tree is held sacred, a 
some places It Is not cut except on special ocT 
and then only for its wood for incense. The X 
call the tree ievaiera, which means the tree of G 
It is a very large tree, often attaining a h 
of from 109 to ISO feet and a diameter of t 
12 or more feet It has a life equally as long as fl 
Sequoia* and la tolerant to a marked degree of advene 
conditions. It is one of the most drought reristtnt 
trees known, and will do better In poor, shallow aril 
than any other tree that can be made to grow. Tim 
deodar is sufficiently hardy to thrive in any part^of 
the United States south of Delaware except at grittt 
elevations. Much encouragement has recently bops 
given to Its propagation in California, both for shads 
and ornament and for lta timber. lu southern Cali¬ 
fornia this tree is thriving at points where the ther¬ 
mometer often goes as low as 12 degrees above aero. 
One thousand deodar cedars have recently been pur¬ 
chased by the city of Loa Angeles and planted in 
Elyslan Park, where they are dolug well. The etiy 
has thus far planted altogether about 10,000 trees,of 
this species In Elyslan and Griffith Parks. 

About the year 1850 the English government im¬ 
ported an enormous quantity of seed from India and 
placed it in the hands of nurserymen, to cultivate, on 
condition that they should return one half of the 
product to the government at the end Of three years. 
By this means about a million young seedlings of this 
very valuable tree were planted In England. This Is 
an example well worth following In this country. The 
establishment of deodar plantations In favorable locali¬ 
ties along the Atlantic seaboard of the soul hero Stales 
would serve as a splendid object lesson for those who 
wish to plant a valuable tree on land that Is unlit far 
farm crops. 

The deodar Is planted extensively both in India add 
In Europe, not only because of Its very great orna¬ 
mental value, but also because of the superiority of Jts 
wood, which is compact, resinous, highly fragrant, ef 
a deep rich color sometimes resembling polished brown 
agate. It is also of the most durable nature, instances 
being on record where its timber, employed in the 
roofs of buildings, was found perfectly free from decay 
after a period of nearly two hundred years. The 
records show that one piece of deodar used as a pari 
of an old bridge In Cashmere, India, at the end Of four 
hundred years proved to be very little decayed, although 
It was exposed to the action of the water. Pillars of it 
in the great mosque are said to be of the year 804 Hijrl, 
and those on the Hindu temples are from alx to eight 
hundred years old. Insects do not attack it It la 
strong, elastic, and the average weight is only about 
36 pounds per cubic foot The wood has a remarkably 
fine, close 1 grain, capable of receiving a very high polish, 
and in India is nsed for a great variety of purposes. 

It is used most extensively lu the construction of houses 
and la regarded as oue of the best woods for boat and 
bridge building. It is particularly desirable for the 
roofing of houses. Tfie wood is very resinous, and la 
often cut into strips aud used as candles. 

A New Idea in Mowing Picture* 

P OWERFUL arc lights combined with newly designed 
moving picture apparatus are used at the Benia 
Theater in London to produce some wonderful effects, 
for the persons are seen in life sine moving about with¬ 
out the use of any visible screen, so that they appear 
to act upon a real theater scene which is lighted as is 
customary in such cases. This remarkable result is 
brought about by optical combinations which have as 
yet not been made public. The illusion is heightened 
by electric devices of an Improved kind for working a 
phonograph together with the moving picture machine 
so that it always keeps in step, and the words or marie 
are reproduced at exactly the same time as the top . 
turns. It Is said that the new apparatus does this wi«k 
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To tbe WHW rf flwfici—wrM'AzinMcA* • 
la the Waft. Trail# BrtMta contained in yoar valued 
uwtt of the fltii ult I observe that the writer aeeredlt- 
tfi at, with having been the "architect” of the Fisheries 
iMOdtex at the ‘Worid’a CoUunbton Expostthm. 

if this waste error I deriru that (he wrong lmpree- 
doa be corrected he far aa poerible, lnaomoch ae Mr. 

tree doth was architect and I served ae derign- 
er ta-ohtof far Mr. Henry free Cobb In Assigning the 
rtaheriee Handing, therefore Mr. Cobb ehonld properly 
be Accredited with baring been the architect of the 
structure and myself an designer. 

San Francisco, Cal L. C. Muuxjasdt. 

Twenty-fire Knot Battleships 

To the Editor of the Bcnumno Amekcan : 

Am to 25-knot battleships, and yonr recent editorial 
aa to same, you write: “the large amount of weight 
which mbit be allotted to the motive power In order 
to secure SB knots might better be given to armor pro¬ 
tection, or guns. Thla would be In Une with the policy 
we hare wisely and steadily followed, where the speed 
to moderate and the armor and armament very power¬ 
ful.’’ 

Tour article states also that the 25-knot battleships of, 
the “Queen Elizabeth" class have 14-inch armor, and 
that our latest ships have 18-lneh. The “Queen Elisa¬ 
beth” and slater ships have 15-lncb guns. The biggest 
gun we have afloat or under construction to 14-lnch. 

The British 15-lnch gun weighs 87 tone; projectile, 
1,050 pounds. Our 14-lnch might be under 00 tons; 
projectile, 1,400 pounds. 

The British ships are several knots faster than ours; 
notwithstanding this they have heavier armor and big¬ 
ger guns. The inference In your article to that our 
policy to to sacrifice speed for heavier armor and bigger 
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Earners, knew also tint fallowing a field, but espe¬ 
cially sowing tt to any kind of grass, will result in an 
increase of soil nitrogen. It may be safely stated that, 
ether things being equal, soli nitrogen Is proportional 
to the humus content of the soil in question, as bacterial 
action depends largely on the decay of vegetable matter. 
The place of humus In soil management to too large a 
matter to be entered Into here; but It may be said that 
without humus there can be little bacterial action, and 
consequently little fixation of nitrogen. The trouble 
with commercial fertilizer* la that they do not Bupply 
humus, and that soil soon becomes mechanically unfit 
for crop production, and bacterial action stops alto¬ 
gether. This to especially true of the action of the non- 
syuMotic bacteria, the Azotobacters, which depend for 
their support upon the carbohydrate content of the soil 
in which they live. Lipman quotes Kuhn as saying 
that, after growing non-legumlnous crops on the same 
soil (sandy loam) for twenty years, the yields became 
no smaller, notwithstanding the fact that only non- 
nitrogenous fertilisers were used, Similarly, in a por¬ 
tion of the Geeaecroft Field at Eothamsted, aban¬ 
doned to Itself between the years 1882 and 1804, and 
bearing no leguminous vegetation, there was an aver¬ 
age annual increase of twenty-five pounds of nitrogen 
per acre. Them experiments only confirm the experi¬ 
ence of every farmer. The beat results are obtained 
from the use of organic fertilisers, as bacterial action 
of all kinds to thus added. 

In farm practice nitrification must be constant. The 
fagltlve nature of nitrate compounds makes It prac¬ 
tically Impossible to use a sufficient quantity to feed 
a crop daring the growing season, or at most more 
than a year at a time. On the other hand, atmospheric 
nitrogen, fixed by the soil bacteria, to constantly re¬ 
newed and constantly available, but especially during 
the spring and early summer, when more nitrogen to 
needed than at any other time. The problem before 
the working farmer to not to find a new source of nitro¬ 
gen, but so to manage hto soil that he will tap the limit¬ 
less supply In the atmosphere, and compel It to take 
its place In the life cycle of his crops, to be liberated 
and used again and again In the generations to come. 
Mineral nitrogen is expensive aud often unsatisfactory; 
that derived from the atmosphere to usually a by-pro¬ 
duct of a profitable crop, and always leaves the soli In 


guns. 

Facta show plainly that the British ships are not 
only modi faster, but have heavier armor and bigger 
guns. To a layman It to apparent that our ships are 
badly behind our British cousins In all essentials. 

Also read article In same Issue of your paper con¬ 
cerning the British battle-cruiser “Princes* Royal.’’ 
Awl that the speed curves worked out prove conclu¬ 
sively that with the power, said cruiser speed could 
not have exceeded SO knots. 

We have authentic data concerning other battle¬ 
cruisers, Including the British “indefatigable” and 
“Lion” and the German “Moltke" and “Von der Tann," 
all of which exceed 20 knots, and going to upward of 83. 

San Francisco, OaL C. P. Slob eon. 

[A discussion of the comparative efficiency of the 
"Queen Elisabeth” and our latest battleships will be 
found on the Editorial page.— Editor] 


good condition. The nitrogen problem has no further 
meaning to the farmer. R. W. Davis. 

Moline, Ill. 

[We cannot agree entirely with the position taken 
by Mr. R. W. Davis. While It to perfectly true that a 
certain amount of nitrogen can be fixed by bacterial 
ngents assisted if necessary by human aid, without 
the application of nitrogenous fertilizers to the soil, 
yet It to an undeniable fact that in the present order 
of things it. to customary to apply such fertilizers to 
the noil, whether In the form of Chile saltpeter, am¬ 
monium, sulphate, or what not Nor to it likely that 
these methods will ever bo ontirely supplanted by the 
bacterial method. For this last Is necessarily some¬ 
what alow in its action, and there are many cases in 
which Immediate addition of considerable quantities of 
nitrogen to the boII to imperative. 

Neither can it be said that Chile saltpeter and am- 


Bficterial Venus Inorganic Fertilizers for 
the Soil 

To the Editor of the Sous Tine AunKW: 

Mr. G. Cahall, in hto artlcla on the ten greatest In¬ 
ventions, as published in the Scientific Amesican Hup- 
i’lkment of November 15th, mentions the artificial fixa¬ 
tion of atmospheric nitrogen, laying especial emphasis 
on Its relation to agriculture. Mr. Cahall to evidently 
mistaken aa to the field in which the discovery he name* 
will probably find Its usefulness; for whatever may be 
Its Importance In a military or industrial sense, it is 
certain that it has Utile agricultural Importance While 
It to true that nitrogen Is a very Important plant food, 
and a very expensive one If bought in the nitrate forma, 
It la also true that it is so easily supplied from the 
atmosphere and from decay®* vegetation that farmers 
have ceased considering It among their fertlUaar ex¬ 
penses. 

In 1886 Hellriegel discovered that certain bacteria 
found on the root# of leguminous plants had ttje power 
to fix atmospheric nitrogen. All leguminous plants 
share this property. Without the bacteria peculiar to 
ibemeelvee they cannot flourish ; with the bacteria they 
not only flourish, but the nitrogen fixed by bacterial 
action is, at least In part. Immediately available to 
plants other than the legumes, growing to the same field 
With them. Given a sofl In good toechaptcal condition, 
and containing the elements «hor than nitrogen, a 
leguminous crop Will hot only, make a good yield, but 
will, wfoti harvested, leave to the soil —dtetent nitro¬ 
gen to supply n —weeding crop of any other grain. 

to * fi*4 wen known among orchard men that a 
ceeE'^ofi js*#,:.heuiw'nr «teh planted between the trees 


monlum sulphate have In the past been applied to the 
soil merely because they hapi>en to be convenient and 
available In a reasonably cheap form, and that this 
practice of using Inorganic fertilize™ will be aban¬ 
doned If at any time the cost of Chile saltpeter becomes 
prohibitive. For at the present day, calcium cyanamlde 
to actually marketed and put on the soil. The technique 
of cyanamlde manuring Is, lu fact, at the present day well 
understood, and pretty thoroughly worked out. Oyanam- 
Ide possesses many properties that render It highly de¬ 
sirable as a fertiliser. It forma au excellent dryer and 
conditioner when mixed with other fertilising materials. 
At the same time there is one limitation to Its use, 
namely, that In conjunction with superphosphates the 
proportion of calcium cyanamlde permissible is limited 
by the fact that an excess beyond a certain amount 
tends to cause a reversion of the superphosphates. It 
may be stated that about 100 to 120 (xmnds of calcium 
cyanamlde per ton la at present the maximum allowable 
for use in conjunction with superphosphate. If the phos¬ 
phorus to applied to the soil In the form of steam- 
ground bones, somewhat more cyanamlde may be used. 

Tbe application of nitrogen compounds to tbe soil 
directly and the fixation of nitrogen in the soli by the 
agency of bacteria each has lta own special field of 
usefulness, and we can only gain by giving each of 
these methods the attention which It so well deserves. 
—RjMToa.] 

Tito Current Supplement 

T HE current ScmasKwr, No. 1886, contains a re¬ 
markable number of readable aud highly Instruc¬ 
tive articles. First Of all Noel Detach discusses the 
gyroscopic force in revolving cylinder motors and sug¬ 
gests how stability may be improved by altering the 
position of their axes of rotation.—How a Parsons 


fit 

steam turbine from one of the United States navy de¬ 
stroyers was rebtaded Is told by N. L. Mosher.—Dr. 
Felix Oswald’s paper on “The Sudden Origin of New 
Types” to concluded.—To those who are interested In 
the technical aspects of PBgoud’s flights we may com¬ 
mend a scientific analysis of that remarkable aviator’s 
performances which appears In the current Supplement. 
—W. F. Schulz describes stellar photometry by the use 
of the photo-electric cell.—“A Desolate Island In the 
Antarctic” to the title of an article by Robert Cushman 
Murphy, In which the great whaling grounds of South 
Georgia In the latitude of Cape Horn are picturesquely 
described.—Among the miscellaneous articles of Interest 
may be mentioned those entitled "Tbe Passivity of 
Metals," “Winter Troubles on Electric Railways,” 
'Tnl«obotany: lta Past and Future,” and "The Produc¬ 
tion of Animal Heat” 

The AUtonee Between Harvard University and 
Man—chanetts Institute of Technology 

I N the daily press there have already been set forth 
the oatlines of the plan for co-operation In engineer¬ 
ing studies between Harvard University and tbe Massa¬ 
chusetts Institute of Technology. These are in effect 
that for the four courses in applied science; namely, 
mechanical, electrical, civil (to which sanitary engineer¬ 
ing to attached), and mining engineering (with which 
metallurgy to affiliated), Technology in its new plant 
beside tbe Charles will direct and actually conduct 
the studies and Investigations, while Harvard will con¬ 
tribute of lta funds The University to to give up en¬ 
tirely lta graduate schools of applied sciences (In these 
branches) and the funds now at their disposal will be 
paid out by the Bursar of Technology for Instruction 
within Technology walls. The prealdent of the Insti¬ 
tute to to be executive bead, and the Faculty of the In¬ 
stitute, the board to prescribe courses, etc. The latter 
to to bo enlarged by the addition to It of tbe instruct¬ 
ing staff of the University schools that are to be dls- 
continued. 

Efficiency to to be gained by this concentration of 
effort, an Important atop forward and In contrast to 
the prevailing educational custom In America of main¬ 
taining at great coat competing courses In the same 
departments In colleges that serve the same community. 
It to the community that pays for such thlugH, aud 
educational alliances mean material economies in cash 
besides those which the union of the faculties entails. 
With co-operation It to possible for the students of both 
Institutions to have tbe advantages of strong men for 
Instruction of a quality that It would be folly for each 
to maintain separately. Tho Tecln-Harvard alliance 
means a fuller utilization of the splendid men In both 
faculties for the benefit of the students In both col¬ 
leges. 

The general story has hitherto been of thla nature, 
the benefit to the community. There to another phase 
which interests engineers, the question how the students 
are to be affected. The Scientific American to pleased 
to present this Bide of the case from President Mac- 
laurln'H address to the students of Technology at their 
recent convocation. 

Here the terms of the agreement were commented on 
and three phases considered, the effect with reference 
to the corporation of Technology, the faculty and the 
students, respectively The corporation will have from 
the outset a little more money to spend, though not 
much comimratlvely speaking. Tbe annual Income of 
Technology to about $700,000, and Harvard will con¬ 
tribute about one tenth as much. The faculty will be 
affected only by the addition to lta number of a few 
members from Harvard, not many. 

The students of Technology will bo affected very 
Utile. All tbe incu for the engineering courses will 
enter the Institute together. At a certain time, as now, 
the question will be asked as to what course to to be 
chosen. If this be an engineering course lu any of 
tbe departments affected, the further question will then 
be asked, as to which course, Harvard or Technology, 
to to be taken. 

Tbe student pursuing the courses In the Institute 
alone will not be In any wh.y affected. If he should 
designate that he Intends to follow the Harvard course, 
or both, which la by no means out of the question, ho 
will then have certain advantages. He can go Into 
the museums of Harvard and Btudy If he wishes He 
will have the privileges accorded to students at the 
libraries of Harvard. Among the minor advantages 
will be the privilege of subscribing to the Symphony 
concerts In Cambridge, tbe use of the Stillman Infirm¬ 
ary (on payment of toe) and he can make use of the 
athletic field of Harvard. Among the Important advan¬ 
tages will be tbe privilege of attending without fee cer¬ 
tain Harvard lectures outside of the course selected. 

Trunk Manufacturers in Colorado are abandoning 
the usual basswood and cottonwood for the trunk box, 
and are turning to Hngelmann spruce, which combines 
lightness, strength, and ease of working. 





F OR the benefit of (he numerous readers of the Scien¬ 
tific American, I>r. C. Lely, Netherlands Minister 
of Waterways, most kindly explained his project for the 
reclamation of the Zuider Zee to the correspondent of 
this jwjier. Ills Excellency also gave two maps anno¬ 
tated by himself for publication In connection with this 
article, from which our artist has prepared the ac- 
comiuinylng bird’s eye view, showing future conditions 
when the Zuider Zee shall be reclaimed. 

The possibility of the reclamation of the Zuider Zee 
first begun to be talked aland In 1840. In INTO, a royal 
Commission was apitolnted to rejiort on the embanking 
of the southern portion of the sea In 1875 the first 
sum of money was voted by Parliament to conduct bor¬ 
ings In connection with the proposed draining; and In 
1877 a bill was Introduced for inclosing and draining 
the southern portion of the Znlder Zee, an area of about 
888,000 acres; though this bill was withdrawn by the 
succeeding cabinet. 

April 2sih, 1 880, saw the Institution of the Zuider 
Zee Association, which has as its object the conduct¬ 
ing of technical and financial luijulrles about the con¬ 
stitution of an embankment preparatory to a partial 
drulniug of the Zuider Zee, the Wuddeu and Lauwer 
Zoo. It Is Interesting to note that none other thau I)r. 
lady was the engineer under whose auspices were con¬ 
ducted all the technical Inquiries of the Zuider Zee 
Association, and fhat the plan now to be laid before 
the Slates (General is the Identical scheme of the asso¬ 
ciation, amended by the Hoy a I Commission, which was 
instituted In 180-1 to re- 
imrt iijain It. Happily 
for the Netherlands the 
present year again sees 
the advent of Dr Lely 
as Minister of Water¬ 
ways, and with him 
comes the most import¬ 
ant plan yet proposed 
by any government, this 
being In fnct the scheme 
of the Zuhler Zeo Asso¬ 
ciation, a s elaborated 
by Dr. Lely himself 
with the amendments 
of the Royal Commis¬ 
sion. 1 >r. l/cly says 
it will certainly en¬ 
hance 1 h e Importance 
of the country, and In¬ 
crease the means of sub- 
sistance of the people of 
the Netherla nds, The 
greatest difficulty will 
be the laying of the om- 
bankment* of 29,800 


meters lu length from Ewyk Sluls, near Wierlngen, to 
Plaam In Friesland. This Is to be built in water aver¬ 
aging 3.6 meters In depth below ebb level The deepest 
lsilnt, the Arostel Diep, between Wierlngen and North 
Holland, is It) meters below ebb level. The height of 
the summit of the embankment Is to be 5.2 to 5.0 meters 
above Amsterdam level. This embankment which is to 
broaden considerably toward the liase is to carry 
on the Inner or Zuider Zee side a double-line railroad 
and a road for ordinary traffic. Its construction is 
estimated to take 9 years. It Is proposed to commence 
operations by strengthening the ground on the place 
where the embaukment Is to stand, In order to prevent 
scour when the channel Is being closed. 

Communication with the North Sea will be by thirty- 
three 5 by 0 sluice-gates, In I he very wide canal to be 
dug through tho Island of Wierlngen. The combined 
width of the sluices will be 300 meters, the depth 4.4 
meters, Amsterdam level These sluice-gates will make 
It possible, lu ordinary circumstances, to keep the water 
level at the present time In the southwestern corner 
of the Zuider Zee, Besides the thirty-three sluice-gates 
lu Wlerlugen, there will bo two locks, a large one and a 
small one, for the traffic Within the emliuiikment, 
four ureas ure to be drained, each of which Is to be 
upisirt toned lo I he province which it adjoins. 

I. The northwest area Is 54,270 acres in extent. Of 
this part, 40,800 acres Is clay or suudy clay II, The 
southwest area is 7N,8IK> acres, and of this part 09,500 
acres Is clay or sandy clay, Both these areas adjoin 



Typical Dutch architecture in 
Monnikendam. 


North Holland. Ill, The southeastern area adjoins 
Gelderland. It la 209,410 acres in extent, and of this 
1 in rt 229,977 acres la clay or sandy clay. IV. The oorth- 
eastem area adjoins Friesland, and Is 127,125 acres In 
extent, and of this part 124,200 acred Is clay or sandy 
clay. The total area of land to be gained la 529,005 
acres, of which 486,025 acres is clay or sandy clay. The 
rest Is fen and sand. The area of fertile land will be 
equal to eleven or twelve times the area of the reclaimed 
land, known as the Haarlemmer Meerpolder. The 
depth Is 4.5 meters below Amsterdam level, this being 
a little less on an average than the Haarlemmer lfeer- 
polder. Inside the embankment will be left a large lake, 
the Ysselmeer, the bottom of which will, for the greater 
part, consist of sand. Its area will be 358,296 acres. 
This large lake will be needed to serve as a storage 
reservoir for the water flowing Into It from the Tesel 
and other sources. It must be large enough to serve 
this purpose, even when high tides prevent the dis¬ 
charge of water from the lake Into the North Sea 
through the 5 by 0 sluices at Wierlngen. 

rn this way a fresh water lake will be formed, from 
which the surrounding districts can at all times procure 
fresh water. In times of drought. In summer north 
Holland now takes In brackish and dirty water from 
the North Ben canal and in the north also sea water 
from the Zuider Zee. Salt water often causes diseases 
Id cattle ami Is a drawback lu cheese making. In dry 
limes Friesland has no supply of fresh water. Owing 
to the want of grass and water the cattle hare to be 
taken to their atolls and 
the production of milk 
becomes smaller. Navi¬ 
gation is hampered in 
consequence of the toll 
of the water. The small 
quantity of water In the 
canals, etc., soon gets 
brackish, especially in 


luce owing to the buy , 
traffic through the locks 
at lie Lemmer, Stover- , 
eu and Harlingen. This 
has a not very whole¬ 
some effect upoa the 
cattle sad upon the 
dairy produce, and does 
a gnat deal of harm to 
the fisheries to the teat* 
waters and to several ; 
industries, bailsw hey- 
tag to b« eteane* bffieaer >', 
than when.fraDPtster- ,, ; 
Is used, ThehMfe frrak ■ 
water like wt&;«i4* •' 
poesiweg.*mreuffeettee 

d raining of ,\ih' 


tower tool 

Zee fishermen. 


















Yfltatfatt M the shores of the Zuider Zee. City father* of the Me of Marken. Fishing fleet in the harbor of Volendam. 


wsjdfly of fresh water always at hand there can be 
no bans fit letting the water ran to a very low 
level la spring. At present this Is hardly possible be- 
cause Stunner droughts nay cause a scarcity of water. 
The Isgehneer will raise the value of hundreds of thou¬ 
sands of acres of grasslands in the surrounding districts 

of water and Improving the dairy produce. The rise in 
value wlU probably amount to from #2 to J4 rent per 
hectare (2.47 acres). The inclosing win further im¬ 
prove the drainage of some districts because the water 
level of the Vsarimeer will be lees variable, and on an 
average toww than the Zuider Zee level The naviga¬ 
tion util he rendered safer because the water will be 
smoother and the Zwolssdte Diop will be Improved. It 
will leases the cost of upkeep of miter defenses because 
long lengths of sea-dyke will no longer be wanted and 
no damage will be done by floods In Overyasel and-the 
north of GeWJertand. Besides all these advantages a 
railroad connection will be provided between north Hol¬ 
land and Friesland. But the greatest advantage of all 
will be the acquisition of a great area of fertile land. 

The existing shortage of land, aa shown by the annual 
returns is doe to the fact that the increase of the popu¬ 
lation, both rarsl and urban, goes on at a much quicker 
rate than the acquisition of tillable land. Assuming 


that, as lu the case of the Waard and Oroet Polders 
and the I Polders, very little of the clay In the Zuider 
Zee Polder will make permanent pasture, the cultiva¬ 
tion of the land will require at least 40,000 peasants, 
Including the laborers. To this number we must add 
peasants families and some SO,000 tradesmen, handi¬ 
craftsmen, etc., to get the total number of 250,000 work¬ 
ers, who will And ample means of support In the new 
Zuider Zee province. In 1007 the rent of clayey land 
In the Waard and Oroet Polders was *40 to *00; of 
light clayey land, *28 to *30 per hectare. In the Anna 
Pawlown Polder the rent of the light sandy soil was 
*20, and that of heavy sandy soil *30 per hectare. 

Supposing the average rent of the Zuider Zee areas, 
where the soil will be much like that, of the Waard and 
Oroet Polders, to be only *80 per hectare, we may esti¬ 
mate the total amount of the rentals at *0,000,000 a 
year. The value of the flsh caught In the Zuider Zee 
Is a little over *8,000,000 annually. The value of the 
crops grown on the drained Zuider Zee areas will be 
*28,000,000 a year. Canals for use in navigation and 
for the regulation of the water-level will be dug along 
the coasts In north Holland, coast of Geldcrland and 
that of Friesland. 

The time needed for the work will be thirty-three 
years, and the embankment, which Is to be built of sand. 


will take nine years. By the end of the fourteenth year, 
the flrat land will have been reclaimed. In the north¬ 
west area, and In the seventeenth year, portions (It for 
cultivation and habitation will be offered for sale. The 
cost will not be prohibitive, some *2,400,000 or *2,800,000 
annually, the whole cost of the undertaking being esti¬ 
mated at $75,000,000, exclusive of Interest; Inclusive of 
cost of military defences. Improvement of the Zwolsche 
Dlep, accumulation of capital to defray the cost of 
dredging sand and silt from the Yesselmecr, compensa¬ 
tion to the fishermen, etc. The reclaimed land 1s to be 
government property, and It will be offered for sale, 
but no certainty can yet be given about which Bystem 
Is to be followed In apportioning it 
Many economists are of the opinion that tills would 
be a good opportunity to make a commencement with a 
system of small allotments which Is now deemed so 
necessary by them, for the welfare of (lie agricultural 
population, and for the prosperity of the entire country. 


The Latest Change in the Map of Africa is the amal¬ 
gamation of Northern and Southern Nigeria Into the 
single colony of Nigeria, dating from nbmit January 1st, 
1914. The new colouy has an area of 332.000 square 
miles and an estimated population of 18,000,000. 

















SCIENTIFIC AMERICAN ’ " 

The Gyroscope in China !■ Ijf 

An Interesting Y. M. C. A. Lecture That Always F3b the House ' *"C 

By Prof. C. H. Robertson 4 


I N Phlnn >. Millie of since KlrtO western 

Ncieni'i .uni ('iiiistnm missions have IihcI (treat Influ¬ 
ence Tin- ih ii.imi« inuililiiutlou of them* two is well 
re|n esented In I lie science lectures that have (tone out 
in ilie iIM.ini iiiirls of the Empire-Republic from the 
I eel me Inlioiiilorj of the National t'ommlttee of the 
lining Men's ('lirlstlaii Associations of China. 

No Milijeel lias been more iiopular than the gyroscope 
niniioiiiil car. as Is the meaning of the tille shown In 
Fig 1 It Is pronounced ‘Tang hsuan chi tan knot 
chae " The magic of this name and the elaborate equip¬ 
ment used to demonstrate Its principles have drawn 
tens of thousands of Chinese students, educators, and 
officials to applaud the fascinating cxjierlmenis used 
hi the lectures on this unique subject. 

In Fig 2 are shown pieces used to give the underly¬ 
ing principles The chain on the wheel A attached to 
the rotator shows beautifully the (endency of the links 
to travel in a straight line due to inertlu (the first law 
of motion). The experiment consists In spinning the 
wheel up to high 


from contact with the floor, due to what might he called 
its dynamic elasticity. 

The apparatus at B (Fig. 2) consists of a larger cltalu 
loop suspended by a fine steel piano wire, which may 
he rotated at high speed through the medium of the 
flexible shaft, twisted string and rotator. The first 
effect, due to the tendency of matter to travel In a 
straight line (centrifugal force), is for the links to 
move oat as far from the center as possible. This still 
leaves, however, the links at the bottom rotating in 
small horizontal circles, and It. requires but a slight ac¬ 
celeration of Npeed to cause them to rise in oppoaitlon 
to gravity until the chain Is opened out into a complete 
circle and revolving at high speed In a horizontal plane. 
It so spins with great stoadinoss, even though the hand 
be slid down the wire and much shortening it. If the 
chain be struck on the side, Us circular shape la some¬ 
what altered, but It, will so continue with much per¬ 
sistence. 

The wheel C (Fig. 2) is the result of many attempts 


and trying to change the plane of rotation at tbeaftttc 
time keeping the abaft in a hoclsontal pwttta. ktlm 
theae preliminary experiments, the mechanism la NH- 
awed by sliding the smaller hall (which acta as a 
terwelgbt as well) back and forth on the abaft It 
will then hang in a horizontal position. If when In 
this position, and the wheel is standing still, * heavy 
weight la added to one end of the shaft, that end Im¬ 
mediately descends. If now the wheel la spun up and 
the weight again added, It does not fall, but results 
In a precession of the shaft about the center of sup¬ 
port in a direction depending on the end to whieh the 
weight to attached, and the direction of the rotation of 
the wheel. This leads the way to an explanation of the 
gyroscope principle. 

For this purpose arrows are used, as shown by Fig. * 
—ft represents the direction of rotation of the wheel 
and a the force or weight, which applied to the Stud of 
the shaft starts its precession in the direction pointed 
by the arrow, if now the wheel be considered as 
divided into four 


sliced uud then 
furring the chain 
off W h e u 11 
strikes the floor it 
docs not collapse, 
hut stands up like 
a hoop nuide o f 
spring steel and 
will skip across 
t h e stage at high 
speed until It* 
energy Is Con¬ 
sumed. 

Many Interest¬ 
ing and surprising 
experiments msy 
he made with this 
one piece of appa¬ 
ratus. For ex¬ 
ample, if when 
tlie chain is forced 
off. it Is caught in 
a large shallow 
metal pan, and 
held at. a sufficient 
elope I o prevent 
the chain running 
out, It will spin 
around In a sta¬ 
tionary posit lou. 
If tluui, the pan 
Is 1 rotated on its 
center, the chain 
loop, due to its in- 
ertlH o r iieralst- 



quadrants, be, od, 
do, eh, the effect 
of adding th* 
weight will lie to 
cause the particles 
In the ijuadrnnt 
to to have a tend¬ 
ency to move out 
from toe plane of 
the paper toward 
the reader. This 
path of the par¬ 
ticles to illustrat¬ 
ed in Fig. 4. The 
bead f to attached 
to the wheel, and 
aa it goes through 
the quarter-revo¬ 
lution front ft to o 
the reaultant 
tendency due to 
the weight o and 
the rotation ft-o to 
to take up the 
curved path rep¬ 
resented by the 
white-headed 
beads going from 
ft to o. Now if the 
bead / be re¬ 
turned again t o 
the point ft and 
we concent rate 
our attention up¬ 
on the simultan- 


enoe of piano, will 
splu ns before and 
will not be ro¬ 
tated by the turn- 


Fio. X —Apparatus uwd In rtPUiuoatratlog the prlnclplea of the gyroscope. Fig. a_ 

Illustrating the principle of prccesalon In rotation of abaft. Km. 4 .—Showing path of the particles In a quadrant Flo, B.—The wrest¬ 
ling gyroscope Flu. II —The cunatructlon of the wrestling gyroscope. 

Apparatus for a lecture on the gyroscope, used by the Y. M. C. A. of China. 


eons motion of y 
through the quad¬ 
rant cif, we see 
that, due to the 


lug of the pun. 

While making some preilmliiiirv experiments one day 
in a long church in the Inlet lor of Chinn, the chain 
was run down from the stage on a hoard and happened 
to strike the back of a pew To the surprise of the 
writer, It Juui|**d from this to itie hack of the next one. 
and the next, and so on, the length of the room Sur¬ 
prising ns It may seem, It will invurhihly do this If 
the pews ure spaced properly and the chain strikes the 


to get a satisfactory portable gyroscope of large dimen¬ 
sions capable of being seen clearly by audiences of from 
one to three thousand people. By reference to the illns- 
tration it will lie seen that a heavily rimmed wheel is 
siisiiended from the ends of a horizontal lever with a 
fulcrum at the middle. It is used in many Interesting 
experiments. These may begin by clamping the lever 
across the square frame In place of the chain. If while 


weight ci, It win 

flrst have a tendency to move ont from the plane of 
the frame (which was the original plane of rotation), 
•>»t dne to the fact that the wheel to pivoted on the 
axis ftd. it must as a result of the wheel’s rotation 
Anally come back again to the original plane of motiou 
at the point A Thin at once puts ns In a position to 
realize that thy path through which toe particle t in 
the quadrant to tends to move (dne to the action of the 


Aral one within a reiisonalili* distance of a certain posi¬ 
tion and speed Over a wide range It automatically 
adjusts Itself both as to distance between the seats and 
us to the distance below its own center at which it 
strikes. The lower It strikes, the higher mid further 
will its next Jump be Tills lu turn results in 
its striking the ncxi one more lightly and not Jump¬ 
ing so high, not so far. Aflei two or three Jumps it 
will coma to a state ot dynamic equilibrium ami skip 
with great regularity from point to point. - This Im¬ 
mediately suggested a second experiment—-placing a 
step ladder ul an angle of about BO degrros at the 
edge of the stage When the bmp strikes too flist step, 
It will Jump to the next one. and so on upward until 
it jumps off the top. This Inis lieen an extremely in 
teresiing experiment to both Western and t'hlnese audi¬ 
ences. 

If a considerable obstruction, like a folding elintr 
placed upside down, to pluced in the path of the loop 
when running on the floor, it will after striking at high 
sliced, Jump several feet in the air, and when it cornea 
down it will not collapse, hut will spring up ugaln 


the wheel stands still one of the end supiwrts be de¬ 
tached, that end of the shaft immediately falls down 
until it assumes n vertical position. If now the wheel 
lie replaced with tho shaft in a horizontal position, and 
spun up. then when one end is released, instead of 
frilling it immediately begins to process with the shaft 
iu a horizontal plane. If the speed of precession to 
accelerated by a little help from outside, the wheel 
rises up against gravity. If the precession is retarded, 
It will drop down to a lower plane and will continue 
these motions for a considerable time. An interesting 
variation of the same experiment Is then made by rest¬ 
ing the hall on the eud of the shaft in a ball-bearing 
cup mipjwrted by a tripod stand. To hang a large paste¬ 
board box or derby hat over the outer end of the shaft 
while it is moving arouud helps a popular audience to 
realize that there is a remarkable force manifested by 
such an apparatus. 

The audience is always greatly delighted to see some 
representative from its own ranks trying the strength 
of the gyroscope by holding the wheel by its shaft, 
elthor both bands on one ball or a hand on each ball, 


weight « and the rotation of the wheel) is quite differ¬ 
ent from that of the particle g as it simultaneously 
moves through the quadrant ad. It Is of great import¬ 
ance that this be clearly perceived, became the remitt¬ 
ing reactions that the particles develop are the forces 
that make the gyroscope do all of Its wonderful and 
almost Incredible antics; and also from which comes Its 
great promise of many practical application*. 

This leads to the question, What are the reactions! 
The question to very simply answered. Particle ft. when 
it starts moving from the beginning of the quadrant be, 
to moving ln a definite plane. If at thto time the weight 
a, Fig. 8, is applied, tending to take It out of lto plane, 
it will resist by trying to stay in the plane, due to Us 
momentum or tendency to travel In Us original plan*, 
This to time of every particle in the quadrant, aaJMfct 
■Humnarion of all the reactions in that anadnot rf- 
be represented by the arrow h, a tittle tmMmSm' 
will show that for the first part of the qaatUgat odthsre 
Is another force (represented by toe letter Or whieh 
when the particle starts back toward the pf "t -t—gr 
to a force in the opposite direction ‘•protected by jf), 







rt analysis for toMtodiaat cd 
. J <*&» forces represented .by / la 
by i and this to 
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»bow that flw force# to the quadrant de (represented by 
tt» totosr bj aw *H»il tostod bOPMlto to direction to k 
into* dwtawtbe; far toe quadrant eft, I and m are 
eqoiti tuft flWHeWb W* W»4 ; tor toe quadrant &i. 

Cp to tfctopotat we bare been coatotortog the motion 
of the Wheel about toe axto M. It abooto be remem¬ 
bered, bcwwrsr, toat it la tree to wove to any direction 
on any ajBta, Recording to twees brought to bear upon 
it, Let os, therefore, consider the tendency to more 
about the axle oe, tig. 8. Viewed from this point, we 
tee that to toe left baht of toe wheel ebo the summa¬ 
tion of the toms to a strong one Into the plane of the 
paperaway from the reader, and the summation of the 
forces on toe right half of toe wheel ode to a strong 


one tending to came toe plane of the wheel to move out 
from toe paper toward the reader, if now alt these 
forma hi film be replaced by one stogie force, repre¬ 
sented by the arrow «, we have arrived at a very Im¬ 
portant end far-reaching principle—namely, an explana¬ 
tion why, When the force a 1* applied to the shaft of 
a rotating wheal, the abaft does not move to the direc¬ 
tion of the force, but at right angles to‘It This con¬ 
clusion may be stated in the form of a very simple but 
important rule: “When a force is applied at right 
angles to the shaft of a gyroscope, the direction of mo¬ 
tion of the shaft may be found by rotating the force 
through 90 degrees in the direction of rotation of the 
wheel. This second position will be the direction of 
motion of the shaft resulting from the force." That is, 
to Fig. 3 force « Is applied to the shaft when the wheel 
la rotating In the direction he. If the arrow a be turned 
with the wheel 00 degrees until It comes to a It will 
show the direction the shaft will move. This explains 
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the precession force and direction and puts us in a posi¬ 
tion at one step to account for the greater mystery of 
the gyroscope, namely, Why does it not fall under the 
action of the force of We must remember that the 
force a has developed force n at right angles to It and 
to the shaft; and applying the same rule and the same 
reasoning up to this point, the force » must develop a 
third force o. But one is immediately tempted to ask, 
Where Is this going to end? We begin with force a and 
get a force at right angles to it in the direction n; w then 
develops a force at right angles in the direction o. The 
answer is, that the thing ends right there. Because both 
theory and experiment Indicate that, neglecting friction, 
the force o being equal and opposite to the force a, they 
will therefore balance, leaving the force n ms the one 
which acts and causes the rotation, which Is technically 
known as precession, at right angles to the first force a. 

It one wishes further details he may refer hack to 
(Coneludad on pop* to.) 





Notable Naval Architect’s Design tor a Ship That Wifl Not Sink 


T AKING the “Great Eastern" as Its text, the Scien¬ 
tific American at the time of the loss of the 
"Titanic" stated that It was entirely feasible to so 
build large iwnmpiirot ships that they would not founder 
even under such severe n mishap as befell the “Titanic.’' 

At the last meeting (December 11th and 12th) of 
tlie Socle! \ of Naval Architects and Marino Engineers, 
its vice-president, one of America’s best known naval 
architects, gave n paper with plans entitled “On the 
possibility of building a large passenger liner that would 
not, under any of the known mishaps at sea. lose her 
bno.vfluey or stability 
und sink " 

We present the plans 
mid the following digest 
of his paper with the 
conviction that not only 
would It be unnecessary 
for such a ship to carry 
lifeboats; but both In 
const ruction and ofter- 
atlou It would be an en¬ 
gineering and commer¬ 
cial success 
This patter seeks to 
point out a possible solu¬ 
tion of the problem as 
applied to a certain type 
of vessel, vis., the large, 
modern, passenger liner. 


With a coefficient of 0.64 these dimensions would giro 
a load displacement of 42,130 tone. There would be a 
complete double bottom, the Inner shell being 4 feet 
from the outer skin, extending from the fore peak to 
the after peak and up the sides to the lower deck, 
which would be 13 feet above the base line. The main 
deck would be 9 feet above the lower deck and the 
upper deck 9 feet above the main deck amidships and 
would extend parallel to the base line from frame 37 
to frame 233. From frame 87 to the stem, this deck 
would slope down, touching the stem at a height of 26 



8418 tone to be eerried by new displacement frflP 
to provide the displacement for the co#di«o* few**, 
above. I would propose to «t vvhat 
doable upper deck, the upper member of which 
be 3 feet 6 inches above the lower amidabipi, wfkg') 
parallel to the base line between ghuaed #6 wt 
at which frames it wonld rise 2 feet «afi WtoW <99"'** 
sheer line to the atom and stern, in cage of i tniWto 
cutting into the upper member of the upper deck thft ,' 
local damage would be confined pwgHcBdi^ to the 
depth of penetration and the width of the striking ship, <' 1 
as the space between 
these decks would he 
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New and ever increas¬ 
ing laws concerning life¬ 
saving appliances have 
created a grave problem 
for the naval architect, 

both as to carrying heavy top weights nnd Uttering a 
large area of deck space with life boats and rufts. 
In brief, the suggestions emliodled are the fitting of a 
doable upper deck and so arranging the watertight sub¬ 
division below the lower member of this deck that the 
ship would prove both seaworthy and unslnkable under 
the most aggravated conditions of flooding The ad¬ 
vantages to be considered In this arrangement as op¬ 
posed to the drawback of wasted space are as follows 
The space between the two members of the upjier deck 
would be utilised for <-old storage room s, air ducts, 
water and steam piping, stores, etc. The fire mains 
would at all times Is* under direct control. All hori¬ 
zontal piping and ducts through living spaces would 
be done away witti. Communication to and from en¬ 
gine room, fire rooms, dynamo room, and ventilating 
and refrigerating rooms would lie through a continu¬ 
ous watertight tWHsage fitted with Automatic watertight 
doors which would operate from the Influx of the son. 


Or BOILER COMPARTMENT ON MAIN DICK 



divided into v 

compartment* both 


Section and plan views of an unainkable ship. 

feet above base, and from frame 233 It would slope 
downward aft, touching the stern frame at a height of 
27 feet. There would lie twelve bulkheads extending 
from the Inner bottom to the upper deck. These would 
lie absolutely watertight, without, any doors or openings 
whatever. 

I think It will be admitted that this ahlp could be 
considered safe from any Injury to the bottom below 
the lower deck and that danger of sinking would arise 
from rupture of the skin above the lower deck and 
under the water line, which la at the upper deck line. 
Such danger would arise from collision with another 
ship at such an angle as wonld cause penetration, or 
through striking some stationary mass between the 
lower and upper decks, opening up several compart¬ 
ments to the sea as In the case of the “Titanic." 

Let us first consider penetration by collision. Here 
the damage would be vertical and might. If the strik¬ 
ing vessel were large and nearly at right angles, pene- 


It b. m 
have between these up¬ 
per decks 9,739 tone of 
displacement which, to 

menta being opened to 
the sea, would leave the 
upper member still 
materially above toe 
water line. If toe In* 
Jury was near the for¬ 
ward end of toe ship, 
toe lower member of 
the upper deck t 
lag downward i 
the sise of the flooded 
compartments and the 
displacement of toe con¬ 
tents of the bolds, at 
least 30 per cent would still further have to be de¬ 
ducted, while the upper member rising at frame 266 
and following the sheer line would provide sufficient 
displacement to trim ship till water coUtd be Urtrodnosd 
into the double bottom aft These same conditions 
would apply ill case of serious injury aft It wlU be 
understood, of course, that all openings through ths 
upper deck, such ns boiler and engine carings nod 
hold hatches, would be watertight structures for at 
least 16 feet above the load water line. 

We come now to another form at disaster, toe rip¬ 
ping open of the side of a ship for a considerable pro¬ 
portion of her length by striking the projecting edge of 
some obstruction under the water line. In the case under 
consideration this might happen between the lower and 
the upper deck for a great portion of the vessel’s length. 
The five large compartments would add 14,030 tons to 
the displacement, while tbe forward holds, assuming 
that the cargo occupied one half the space, would add 



TbU ship la rendered sate against either sinking or capsizing by the provision of a double cellular watertight deck at the waterline. If'the whole bottom of this ship wore ripped open 
she would settle and ride upon this double deck ta upon s second double bottom. Such « ship would be her own lifeboat 

General plan for an unainkable ship. 


In a ahlp so constructed and practically, at least, un- 
stnkable, would It he uecesaury to carry the great num¬ 
ber of lifeboats now deemed necessary which, with, 
the great freeboards of our occhii liners, are utterly 
useless except in the event of a moderate sea und the 
siiecdy arrival of assistance? 

The question of designing a ship that cannot be sunk 
by any of the known accidents which befall vessels at 
sea cannot be treated in a general way The conditions 
are so varying in different types of vessels that the 
only way to handle the subject Is to assume a certain 
type and work out the problem In its relation to the 
assumption, which Is what I propose doing in this 
ph is*r. I have taken a typical large passenger steam¬ 


er of the following dimensions: 

Dengtb between perpendiculars. noo feet 

Ileam, molded. Ik* feet 

Draught, loaded. *‘W feet 


trate quite a distance into the side of the vessel. I 
think, however, that snch a disaster could not entail 
more than three adjacent compartments If near amid¬ 
ships, or say 219 feet 6 Inches, What would be the 
condition with three adjacent compartments near the 
center of this vessel flooded? The capacity of one of 
these compartments would be 188,346 cubic feet, from 
which would have to be deducted the displacement of 
the boilera, less furnaces, tubes and combustion cham¬ 
bers, or 13,120 cubic feet The coal capacity would also 
have to be deducted, for if half the coal were used 
the vessel would be 3,000 tons lighters, and If the coal 
wore all on board It would displace so much water, 
and for this we must deduct 52,000 cubic feet and also 
1,740 cubic feet for a central watertight passage under 
the upper deck. This leaves 96428 Cubic feet or 2,806 
tons for each of tbe three compartments that we con¬ 
sider mar be possibly injured through collision, or 


8,800 tons more, and-the after compartments, if they 
had to be flooded to trim ship, would add 3,400 toy# , 
a total of 21400 tons. This would rink the vessel 
11.86 feet, or 646 feet stove the upper member of the 
upper deck amidships, and she would then draw 4840 
teet This assumption is to the very limit of toe possi¬ 
bilities, yet, for an unslnkable ship, it should be pro¬ 
vided against In tbe design. Between toft Upper mem¬ 
ber of the upper deck and the shelter deck there should 
be no air pores or side lights or if lights are fitted they 
should not be arranged to open and toe item should 
be cast around a wire mesh as a protection against 
cracking. 

The objection that would naturally preseot itee* to 
tele type of vessel is 'toe apparent waste of spans be¬ 
tween toe tipper decks. This spato, «eflnot 

be wasted. Forward of frame flfl this space Is T feet 
tConoUM on gags »<4 , V 















to toe world was 
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5tu*m« af Natural History. 

MW'«m#neM by Prof. 
-^(Senrim. .TpMllM ASM - ; ^!¥W»t«0lw»»!ewm, la capable 

o£«*«i«wteff * JbM#ai#<te fleM -oaf gansera, at laaat 
T# tom swat powerful electromagnets which are 
’<»• lofcorttarte* of Prat Welre In 
Ertt^M. Ibpa* to Bom, *aA Pwf. Ames in the 
tJntt^vl»^»-i)K»4«ee fleWa of only 48,000 
Tbe great power of the Mw 
electromagnet of the Mawon of 
Natural RMoty has been ob- 
tflloadby the uae of rarlow arti¬ 
fice*, and to the malt of a series 


' ##toefoatt,<if r®si«Uay with our present taetru- 
fl##' With the aid of mynew electromagnet and Its 
tew thousand additional gafiaaes, I hope that I shall 
be aWe to make visible this phenomenon, which ex¬ 
plain# the Intimate structure of matter. Molecular and 
atomic lift will reveal, perhaps, part of its secret When 
these experiments have been completed I shall con¬ 
tinue the study (rf the effects of magnetic force on mat¬ 
ter, In rapid conditions of temperature and pressure.” 

The hope that an electromagnet of vastly greater 
power, even of a million gausses, may be constructed 
by International co-operation In a not too remote future, 
at tbe last International Congress of 


meat wf ferro-cobalt in the eon- 
•traction of the pole piece# con¬ 
tributes largely to the result 
in their study of the ferro- 
oobalta MM. Weiss and Preuss 
fouadthat iron, bavins an atomic 
Magnetic capacity of 11, and co¬ 
balt having a capacity of 9, 
unite to fonn a ferro-cobalt of 
definite composition, which pos¬ 
sesses an atomic magnetic capac¬ 
ity of 12. in other words, the 
magnetic strength of this alloy. 

When magnetised to saturation, 
is about 10 per cent greater than 
that of iron, at ordinary tempera- 
tune. Using Swedish iron and 
commercial cobalt, 06.8 per cent 
pure, as their raw materials, 

Wetaa and Preuss obtained, In 
different castings, gains of 0 and 
&7 per cent, instead of the 10 per 
coni galta of the alloy of definite 
composition. The Ingot that gave 
the smaller increase, 0 per cent, was more compact than 
the other, and from it the tips of the pole piece* were 
cut, as the ingot was too small to furnish material for 
the whole of the pole pieces. 

With these ferro-cobalt tips, separated by an Interval 
of one millimeter, the electromagnet, using S3 kilowatts 
of electric power, developed a field of 55,000 gausses In 
the tntrapolar space. With Iron tips a field of 82,000 
gausses wag obtained In the same conditions, so that a 
gain of about 8 per cent resulted from the employment 
of ferro-cobalt With the ferro-cobalt tips and an liitra- 
polar distance of 2 millimeters, fields varying in intens¬ 
ity from 42,000 to 40800 gausses were obtained. 

In the last-mentioned case the volume of the lutra- 
IKitar space amounted to about, 14 cubic millimeters, 
sufficient for the introduction of a spark-gap, a little 



Prof. Jean B ecguarol, who purposes 
making the first experiments with the 
new electromagnet. 


The new electromagnet of the Paris Mu¬ 
seum of Natural History, which produces a 
magnetic field of 50,000 gausses. 


Electricians. According to Oh. Ed. Guillaume, adjunct 
director of the International Bureau of Weights and 
Measures, and M. Jean Perrin, professor of physics at 
the Sorbonne, the total cost of such an electromagnet 
would equal that of a modern naval “dreadnought," 
that Is to say, 12 or 14 million dollars, and Its con¬ 
struction would require the work of several years. 

Still more recently, however, at the Chicago meeting 
of the International Congress of Hefrigeration, the dis¬ 
tinguished French engineer and physicist, Georges 
Claude, proposed to employ low temperatures for the 
production of an intense magnetic field. The electrical 
resistance of matals at low temperatures Is very small. 
Hence it should be possible to construct a coll, without 
an iron core, which would produce Ht low temperatures 
a very strong and uniform magnetic field of conslder- 


dlum. When the lutra- 
polar space was reduced to 
0,8 cubic millimeter, which 
sufficed for the Introduc¬ 
tion of a particle of ra¬ 
dium, a magnetic field of 
76E00 ( 


The electromagnet is 
wound with 1,000 turns of 
copper tubing, the walls of 
which conduct the electric 
currant, while the interior 
serves as a conduit for a 
cooling stream of water, 
lu order to accommodate 
the copious Sow of water 
required for refrigeration, 
the tube is divided Into ten 
sections, which* though 
electrically connected ^1 n 
aeries, form ten parallel 
water conduits. The flow 
of water is 6 liters per min¬ 
ute and toe maximum heat¬ 
ing la 80 deg. Cent. The * 

cold water flows first 

-through tt>e Innermost tubes, so that the core Is always 
cool The apparatus attains Its normal working tem¬ 
perature In two minutes and maintains it Indefinitely. 

‘ lh consequence of this construction It will be poesiblo 
to operate the new electromagnet continuously for 24 
hours. Mo other electromagnet can he used continu¬ 
ously ft* mere than two hours. 

The tent experiments that Fk* Beequerel purposes 
cjftkj**: with this powerful apparatus will have for 
to# object ..$b* .elodMatfon of some obscure points In 
the toeotr 0 ( 4 # Beasaaao stteet “It Is well known," 



Floating out a span of the Gain boa bridge of the Panama Railroad to permit the passage of dredges 
- up the Chagres River. 


able extent, without employing very Btroug currents or 
Incurring prohibitive expense. 

MM. Kammerllngb Ounce and George* Claude esti¬ 
mate that twenty thousand dollars would cover the cost 
of an apparatus capable of producing a field of one 
million gausses at a very low temperature. M. Claude 
has subscribed two thousand dollars, and Prof. d'Arsou- 
val two hundred dollars of toe required amount. 

Manufeetnrera of artificial liatbs are seeking substi¬ 
tutes for English willow, used beep use of Its lightness 
and strength. It 1* claimed that the Port Orford cedar 
of toe Pacific Coast will prove equally serviceable. 


An Extemporised Hallway Drawbridge 

How They Solved a Knotty Problem at Panama 

W HEN the Chagres Elver at Panama la at flood, 
it brings down from' its upper reaches a large 
amount of detrltuB, a considerable part of which con¬ 
sists of a kind of gravel which Is dear to the heart, of 
the constructing engineer. 

Visitors to tbe Isthmus who are of an inquiring and 
observant bent of mind, may have noticed not for 
above the railroad crossing of the Chagres, certain ex¬ 
cavators at work ujion large beds of gravel. Now that 
Gstun Lake baa risen to its full height of 85 feet, tbe 
Chagres at this point and for 
many a mile above tbe railway Is 
submerged; and tbe clear head¬ 
way between the water and tbs 
underside of tbe bridge Is of 
course considerably reduced. 

Recently It was decided to 
move a dredge up stream and set 
It to work excavating from the 
gravel beds of the Chagres River. 
The dredge was too high to pass 
beneath the railway bridge, and 
the problem arose how to get by 
the obstacle. It was done In tbe 
following way; 

Two scows were placed beneath 
one of the plate girders, and upon 
these wan erected a platform, 
properly braced and trussed, to 
receive one section of the bridge. 
Two locomotive cranes were then 
run up, one ou each aide of the 
span, and the latter waa lifted off 
Its bearings on (he pier Then 
the scows with their truekH were 
floated In beneath the span, and 
It was towed out of the way un¬ 
til the dredge had passed 

through. The Bi»n was then 

floated back Into position; tbe 
two cranes lifted the bridge section from the acowa, 
which were towed out of the wny. and the ai»u waa 
then lowered to IIa footing on the piere. 

Ozonized Air 

I N the Journal of the American Medical Astodatitm 
Drs. K. O Jordan and A. J. Oarluon publish the re- 
anltH of investigations carried on under a grant from 
the Journal and relating to the bactericidal, physiologic 
and deodorizing action of ozone Their conclusions are 
a sweeping arraignment of tbo now rather widespread 
use of ozone as a gaseous disinfectant. Tbe writers 
find that, although some bacteria can undoubtedly be 
killed by ozone, this occurs only when the concen¬ 
tration of the ozone Is so groat as to be decidedly Injuri¬ 
ous to man “if disinfec¬ 
tion of a closed room with¬ 
out Inmates Is desired, this 
can be much more effec¬ 
tively carried out by the 
use of formaldehyde or some 
other fuinlllar gaseous dis¬ 
infectant than by ozone. 
Ozone baa no place In prac¬ 
tical room disinfection.” 
As to the weak concentra¬ 
tions of ozone actually 
used In ventilation, the 
writers incline to the opin¬ 
ion that, aside from lawses- 
sing no sanitary value, auch 
use Is probably Injurious 
In tbe long run, especially 
to persons with weak lungs. 
Ozone 1 b not an actual 
“deodorizer" in concent ra¬ 
tions that can be employed 
in practical ventilation. In 
very great concentrations 
it seems capable of oxidiz¬ 
ing some odorous sub¬ 
stances so that the odors 
are diminished or changed, 
make the odor actually more 
disagreeable. However, the deodorizing effect of highly 
concentrated ozone is due chiefly to the Intense odor 
of the ozone Itself, and possibly to the fatigue or amrs- 
thesla It produces in the olfactory' epithelium. As a 
rule auch deodorizing la of doubtful utility, and the 
writers believe that ozone la being used as a means of 
bolstering up poor ventilating systems. 

The Philippine Bureau of Forestry uses a launch 
for service between Islands. The United States forest 
service employs several, both on inland lakes and In salt 
water, In Alaska and Florida. 


t the result may bo f< 
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Side view of the drag, showing the cutting 
blades. 


Modified type, showing the 
water jets. 


Bear view, showing the scoop at the left lowered and that at 
tho right folded up. 


Automatic Drag for a River Dredge more material per hour than tho samo dredge hility in the suction pipe to allow the outer point of application and the disposition 

T HE ordinary over or pipeline dredge is formerly pumped up with the standard end of the pipe to be raised and lowered of the water after use. He points out that a 

anchored hy a stud or largo post which *.vpe of agitating machinery. This dredge within such limits as are desired. This ap- bucket of water contains two gallons and 
posses through a well in the hull and is does not swing on spuds, as in tho case of paratus, as arranged on tho "Florida," per- will weigh 510 pounds, and when handled 
driven into the river bottom. Tho stud the usual typo of hydraulic dredge. It has mits dredging to a depth of 20 feet. six times the total weight lifted w 120 

then forms a pivot about which tho bow of f° ur spuds, two on each side of tho contor pounds. He estimates that the use of 

the dredge is swung by moans of wire hue. The port spuds are raised and a ut ™~,tion8 for a New United water in po °k' n M ; > bathing, scrubbing and 

cables anchored at a considerable distance lowered as the uburI spudB. Tho starboard „ . . n(n n weekly washing will raise the lift per day 

on each side of tho bow. The how of the "Puds are inclining, for which purpose tho States latent Utnce Building easily to a ton and that this will "take the 
dredge is swung from side to sido in order W "U through tho hull is elongated fore and IN reply to a circular letter issued by elasticity out of a women's step, the bloom 
to bring now sections of the river bod within When it is desired to move the dredge *Mr. E. W. Bradford, president of the out of her cheek and tho enjoyment out 

roach of the suotion pipe. Tho lower end “-head for another cut, tho port spuds are Patent Law Association, Mr. G. D. °f her soul." He mentions that this daily 

of the auction pipe oamoB a revolving cage raised, the stern paddle wheel is turned Seymour of the Patent Bar made some lift can be eliminated "if the farmer can be 
with cutting blades used to scrape and ahead, and the starboard spuds, with tho very interesting suggestions which Bhould brought to see that the farm is also the heir 
agitate the material that is to lie dredged, > n tho bottom, incline forward until ocrtainly lie given every consideration when to modem invention,” and suggests that an 

so that it can be sucked up through the 1111 adjustable slop, abaft tho spud at the tho location, style and arrangement of isolated farm can be supplied with a 

suction pipe. However, tho agitating to p the spud well on the lower deck, on- the proposed new United States Patent, system of water works for an outlay of 

machinery of the suotion pipe is somewhat Bages with the after side of the spud; thus Office Budding is eventually decided upon. *250 and that these figures are for first 
complicated and requires a strong ladder regulating the distance moved ahead. The Mr. Seymour believes that the building does porcelain lined fixtures. There may 

for support and considerable power to drive-- ■ ■■ be * field here for systematic inventive 

it, to say nothing of the frequent and vexa- 0&9I ---- , effort. 

tioua delays for repairs of the complicated @ J L Tk nt • i r> • 

mechanism. To overcome these difficulties, Ml VlSk me UlVming Rod 

Gen. J. W. Sankott has devised a new form ^A T intervals, the divining rod appears 

of river dredge combining many of the jJfll print with its various inodifleations, 

features of the hopper dredge wlueh has Bn ^ reminds the writer of a story told by a 

a drag at the end of the suction pipe. In- [J Washington attorney about an applicant 

stead of moving the whole dredgo about on / wjj H U || f JJw for a patent who attempted to demonstrate 

a pivot, ho provides for moving tho suction Wm ‘^*^ 11 II I before the Patent, Office Examiner the 

pipe with a special form of drag at the lower efficiency of his divining device in dis- 

ond. * =x ~ covering gold. He said he was prepared 

Tho form of the drag is shown in the ao- 1 1 1 1 " 1 " to demonstrate the device, and the Intent 

cornpanying illustration. It. consists sub- Arrangement of the scoop blades and teeth of the drag. Office official placed a small box in the 

stantially of a rectangular hell mouth for middle of the room for him to sit on and 

the suotion pipe; running fore and aft across wheel is stepped and the port spuds are 1 should bo placed on Capitol Hill as near lunl ho had some gold coin, 


The Divining Rod 


Gen. J. W. Haskett has devised a new form A T intervals, the divining rod appears 

of river dredge combining many of the WiM x/P 1 ^*** ■‘•in print with its various modifications, 

features of the hopjier dredge which has and reminds tho writer of a story told by a 

n drag at the end of the suction pipe. In- mT~Y \J ijHlllljllMlIf Washington attorney about an applicant 

stead of moving the whole dredgo about on \^\ / |WT7 MUM for a Patent who attempted to demonstrate 

a pivot, ho provides for moving tho suction <Bw * s **~- jj 11 before the Patent, Office Examiner the 

pipe with a special form of drag at the lower efficiency of his divining device in dis- 

ond. * =x ~ covering gold. He said he was prepared 

Tho form of the drag is shown in the ao- 1 1 1 1 " 1 " to demonstrate the device, and the Patent 

cornpanying illustration. It. consists sub- Arrangement of the scoop blades and teeth of the drag. Office official placed a small box in tho 

stantially of a rectangular hell mouth for middle of the room for him to sit on and 

the suotion pipe; running fore and aft across wheel is stopped and the port spuds are should bo placed on Capitol Hill as near ^ lunl ho had nono «»l«i some gold coin, 
the bell, is a hollow bar provided with dropped; following which the starboard as may be to the Library of Congress, and Wh '° h he P 1-0004 * 1 ™ 1 *■<> “find," but with no 
bifurcated blades or teeth. Water is spuds are raised and assume a vortical that it should lie designed in the Ho- *“ aoew - Tht ’ n the examiner told him there 
pum|>ed down through a pipe into the position, when they are dropped and naissanoe style and built of white or light Wa * a quantity of gold ore in tho room, 
hollow liar and issues iu jets through open- dredging is resumed. This operation oon- colored granite. Thus the building would the in von tor, ^tor several futile at- 
ings betwoen the prongs of the teolli. Tho sumes about forty seconds. xmform with the public architecture of *' om P* B * foiled, and attributed tho failure 

water jots stir up tho inatenu! through The suction pipe is pi voted on a swivel- Washington. h> b ** exhausted condition from traveling, 

which the teeth are being dragged. In ad- mg elbow. The outboard portion is carried It is suggested that the building should devio0 ’ &ccorJln g to tho inventor, 
dition to these teeth, there are four cutting by a horizontal triangular frame, the apex be designed with particular reference to lnd *°* ted tho gold ore as located at varioua 
blades sewurod to the edge of the liell, which of which is pivoted at tho same place as the collection and bousing of a great work- point ? * ,0Ilg 11,0 waUs of the room and the 
aid iu confining tho loosened material to the the swiveling elbow. This framework pro- ing library, constituting a clearing house ' exaiD “ er to,d Wm flnal >y it was in the box 
bell. In order to trap tho material and jecta ovor tho bow, and tho drag is raised so to speak, of information relating to the °“ whfoh h ° w “ siuin #’ The inventor 
make sure that it is all carried up tho sue- and lowered hy tackle suspended from & useful arts, This collection should oon- ap J? ared T*™ in 1,is effort8 ' hut had 
tion pipe, scoops ore hinged at ouch sido of point slighUy beyond the frame at the tain, for instance, all American and foreign ®7 k *? Btty bo ? Q oornHd aw »y b y his en- 
the drag. The pulley blocks hv which the center of its outboard base. At each out- patents, technical works in the field of the ®f. d not attempt to 

drag is moved from one side to the other hoard angle of the frame, posts project useful arts, trade catalogues and all like " 9CTt ™ ol,Um8 ' 
are attached to extensions of the scooim, downward, which are adjustable as to printed material bearing upon patentable Leml NaIm 

and these extensions are in turn connected height and as to various angles with tho structures, processes, and products. S--. p. tM 7TTi t, „ T „ 

°“ to the other hy means of links, so that vertical, and are secured in the position Mr Seymour believes that the building FohW A * °" B ' „ T*°® 

wtien the drag is being pulled to one side desired. Chains load from each side of the should also be designed to contain well Wilson the Fenwiol° v'' 

the scoop on that side will 1m swung on if-, drag to the foot of each of tho posts men- equipped though not elaborate mechanical for a msulL T,, P ,*> , fl06 ’ 628 ' 

lunges to the folded position shown at the foiled and to a convenient place on the and chemical laboratories, where any ex- hlanks fr^m™ P«™*»W 

right hand side in the drawing, while the frame, where they are made fast. The periments necessaiy to be performed in J5JJU, “.*™ "’" d ^ 

opposite scoop will lx) swung to oj.cn jiosi- frame carrying tho suction pipe is swung connection with the work of the examiners 1 , a P^hminary 

tion, where it will be sure to trap the back and forth across the bow of the dredge or tribunals of the office may be carried on. QOtaiy '^ r'? m ? dy P* 4 ® 0 *" No ' 
material scraped up by the cutting blades by means of a wire rope passing along a *<* 

and teeth. When the drag is pulled U, the quadrant on th« under side of the frame The Drudgery of Farm Women and ^^ ** 

ojiposito direction, the scoop on that side about midway of iu length. By this means PRESIDENT COOK, of the Mississippi motion for 

will hold and the other one will open. a cut 00 feet wide is made. A 10-foot * Normal College of Hattiesburg, Miss Heeoe Patom bto OTOO^ / ^ “If*. 

Tins type of drag has l>een in use on the s.vl.oi, „f hose is provided in the suction contends that jxLibly nine tentJs of Se folding^d o^n^S' 9 ^ I" a 

dredge "Florida" on the Ht. John's River 1 ,.„h, of the dredge just beyond the bow of drudgery on 

for the past few months and hm moved far | the dredge; which permits sufficient flan- j the water from the source of sunnlvtothJ for ^ * ° W<fcm 


t vertical, and are secured in tho position Mr Seymour believes that the building Foidimr Mach;™ „ “ eeoe 

desired. Chains lead from each sidVof the ^ould also in, designed to contain 3 w/lt^ K 

1 drag to tho foot of each of tho posts men- equipped though not elaborate mechanical for a machine tn, i P |j’ ” 

’ boned and to a convenient place on the and chemical laboratories, where any ox- hl»nu, # or , tf ,ii a „ un !” , ftDd P”**'®* 

' f ™ m ‘- where they are made fast. The P«riments necessary to be performed in infringed on a motion^™ **** b ^. held 

■ frame carrying tho suction pipe is Bwung connection with the work of the examiners injunction- thn R 

' hock and forth across the bow of the dredge or tribunals of the office may be carried on, 0IU917 Ul i P a <*pts No. 

■ by means of a wire rope passing along a SSJjJImSi. 

quadrant on the under side of the frame The Drudgery of Farm Women and jjjy, 

’ al,,m4 '“ d " ay of to l(,n * th - }*y U * iH PRESIDENT COOK, of the Mississippi motion for prelindnary injunStnTlhl 

a i u W) feet wide >« made. A 10-foot Normal College of Hattiesburg, Miw., Heeoe patent No. 072,916 tor a machine 
Hiviion of hose is provided in the suction oontends that possibly nine tenths of the folding and pressing hlsnl™ r* 


t flori- J the water from the source of supply to thoj for preliminary injunction 
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MUM SHIELD.—H. P. BiMswon, UT 
$mnKMit Are* Brooklyn. N. Y. TM« *bieM re¬ 
inforces the Mm or union of (be sides of a 
*hl*M and JMUdmteW tba ooot of construction 
Incident to ttu reinforcement Ito two tac¬ 
tion* are creacsnt-ahaped, haring « carved 
edge to St under the armpit. The tide* are 
prefsrably nailed at the arm aeam by adher¬ 
ing the edges of the two aide* at tbfe point. 


> CIRCUIT BREAKER,—A. GDIBXA, COltya, 
Guanajuato, Mexico. This Invention la direct¬ 
ed more particularly to a thermo-electric appa¬ 
ratus, though generally relating to electric cir¬ 
cuit breaker*. It provides a thermally-con¬ 
trolled circuit breaker adapted to open a dr- 
s of load. The ap¬ 



paratus le characterised by a movable element 
adapted to form part of the circuit, the Mid 
etenwnt being moved Into position to open raid 
circuit through the medium of an expansible 
rod, the expansibility of which Is determined 
by the beating effect of the current. 


TOOTH POWDER CONTAINER.—W. 
Mtsapuan, Jr., care of 0 . 8 . Navy Becrultlag 
8ta„ lfll Griswold 8t„ Detroit, Mich. This 
Invention provides a device for holding tooth 
powder with means for preventing the mouth 
of the container from engaging the wet brush, 



TOOTH TO WOE* CONTAINER. 

thereby obviating the danger of the power be¬ 
coming caked around tbo exit opening In a 
mimner common with the ordinary container. 
The container distributes the powder evenly 
on the brush, end means provide for securing 
economy In the use of the tooth powder 

Of iNtoreot to Farmers. 

BROODER.—J. A. Cue*. Bolekow, Mo. This 
Invention comprises a combined brooder and 
coop construction which la eo mounted as to 
be automatically actuated by the weight of 
the chicks (t contains, to cause the serno to 
close up end house end protect the chicks when 
a certain number of the young fowls have en¬ 
tered the same. 

Or General interest. 

HURGICAL APPLIANCE.—M. IvsasaN, 
Stoughton, WU. More particularly the Inven¬ 
tion Is directed to an Improved droppor, which 
Is especially adapted tor nee In douching. The 
object of the inventor U the provision of a 
reversible dropper through which (he fluid Is 
sdapted to be passed either In large quantities, 
a* In giving‘enema*, or In certain determined 
QUsntltiee, a* la protoclyOf- In the use of 
this appliance there will be no effect of beck- 
pressure on the dropper as the pressure will 
lie the same on both sides; and (here will bo 
a free return for the geese and liquids In case 
of the patient pressing. 

FILM PACK,—J, E. Pm-tsoitr, 4340 Pled 
Ave„ (It. Lenta, Mo. In this pack the Alms ere 
attached to a continuous strip so arranged that 
at no time during the manipulation of the dims 
1* there more than a single tab exposed, where¬ 
in the moving of each Dim Jrom exposed posi¬ 
tion uncovers the succeeding fllrn, the strip to 
which the Aims are attached being no folded 
that each fold when pnhed straight, will move 
the atm attached from the point to the rear. 

FURNACE SDK TREATING 08EB-—J. A. 

~ wr, Md. By means of this 


» Swing. : 
■ aacs as ti 


, “ io ** ftwnnga wigf high 

'.SS^IKC- **■•* “i 


MB3KN** .s»UHWc~W. JL Ibihuuil Ate 
Of Mia, Eva L, fggkranh M B. Wayne St, 
Wayuenburg, Pa This Invention Is for use In. 
•OWndbg together In hook form s series of 
periedieaia, and Ins for Ha object tbs provi¬ 
sion of means whorehy the members of the 
aerlee may be connected together In Interlock¬ 
ing relation and In such manner that they may 
be opened In the same way as a book. 

ADVERTISING MEDIUM,—G, T. Flii.Dltto,, 
5T8 Fordham Road, Bronx, N. Y., N. Y. TheJ 
Intention here le to provide a medium more 
especially designed for use In show wlndowal 
and the like, and arranged to effectively Adver¬ 
tise a desired Une nf mechandlse by attracting 
the attention of paasersby *-- - —■- — 
length of time. 

VAULT DOOR.—O, W. Kmhunotoh, 410 
Srd Av*„ Brooklyn, N. Y. In this patent the 
object Is to provide a vault door, which is 
and cheap In construction, and which 
may be readily operated, the door being 
etructed in a manner that will leave it 
mally flush with the door frame. 

GOGGLES—L. D. Cutl*h, P. 0. Main Bt„ 
Windsor Locks, Conn. In this Invention a 
cloae fitting of the lenses to the face and espe¬ 
cially at the nose Is Insured to prevent dust or 
other foreign matter from passing Into the 
eyes of the wearer, and means provide for 
properly supporting the goggles st the nose 
without undue strain. 

EVAPORATING APPARATUS,—D, Corn- 
no. p. O. Box 485, Escondido, Cat. This In¬ 
vention relates to apparatus for dMlcobolis- 
lng, condensing, evaporating or distilling 
liquids, such as beer, ale, stout malt extracts 
and the like, and scrol llqnlds, such as crushed 
fruit, Jams, crushed veaetablea and the 
COMBINATION PIPE AND CIGAR IIOLD-| 
k.—M. II. Habon, 147 W. Broadway, N. Y„ 
N. Y. 'yhls Invention provides a smoker's Im¬ 
plement ‘ Comprising a tobacco-holding member, 
a shield for the same, a mouthpiece associated 
with the member, and a deflector Intermediate 
the member and the mouthpiece for deflecting 
the smoke on Us way from the member 
mouthpiece. 

COMBINED CIOAR BOX AND HUMIDOR. 
-L. Bbinakiu. 08 E. 104th Bt„ Manhattan, 

N Y., N. Y. This Invention Is more psrtlcu- 
larly Intended for embodiment In cigar boxes, 
although capable of use for other vendible 
goods or materials requiring to be kept 
moist condition. It provides an original pack¬ 
age in which cigars and other goods may be 
vended, and having a nelf-coatalned humidor, 
including a removable element baring an ab- 
rbont material 

CORK RETAINER,—O. B. ScHtLLSnxo, 
1008 Southern Boulevard, Bronx. N. Y, N. Y. 
This invention Is characterised by the absence 
of sharp angles where the different portions 
adjoin, the structure being further character 1 
ls«d by a gradual curvature betwecu portions 
extending angularly with respect to one sn 
other, whereby In the handling which the de 
vice must receive In use 
age Is materially lessened 

COMBINED WORK BAG AND RETICULE 
-Hst-XN H. Tkrbt, Southampton, N Y The 
Invention refers more particularly to a device 
'hlch comprises an outer hag or envelop hav¬ 
ing means whereby It ran he closed, and an 
loner, foldable member having means for carry¬ 
ing different toilet or other articles, and adapt- 
llapoeed within the outer envelop, or 
withdrawn therefrom to render the articles 
thereon available for use by nurses, maids and 
others while traveling, etc. 

TRACK AND TUU BUCKLE.—N h Awpsa 
rn. Box 88(1. Bpearflsh, 8. D. This buckle It 
ir use In engaging a trace and a bame tug. 
The Invention provides s buckle of light con¬ 
struction and simple form, adapted to adjust 
ably receive the trace therein and permit of 
the ready adjustment of the trace, to shorten 
lengthen the same 
FLY CATCHER.—Mast C. Asmbtbono, 226 
Kearny Ave, Perth Amboy, 
the principal objects which the present Inven¬ 
tion has In view are; to provide means for 


LOWAT, 148 Prospect St, Trenton, N. J. 
earrylng out this invention nae la made of a 
pair of tweesers which have their clamping] 
end* bifurcated, one side of which le so curved 
that when tba bifurcated ends of the twe 
engage the overcoll end of the hairspring In 
the watch, they cause the end of the spring 
to bend in the desired direction while the main 
portion of the hairspring remains Out on the 


FRICTION CLUTCII—U A Paoani, 1081 
WUlon Ave„ West Hoboken, N. J. This Invon 
tlon pertains to machine construction and has 
particular reference to clutches adapted for 
connecting one running part, for simultaneous 
operation, to another part. The object of the 
Invention is to provide a friction clutch pro 
vided with novel means by adjusting tbe grip 
ping shoes. 

ARITHMETICAL ABACUS —J M. DC La 
Rosa, Arequlpa, Peru This Invention relates 
to an arithmetical abacus or device for ui 
Instructing any one, Including deaf mutes, In 
tbe study of numerals, and It has for au object 
provide an Improved arrangement of 
chanical members on which numerals, frac¬ 
tion*, and other information are planed, 
entire arrangement being euch as to pre 
various information In any desired order 

CLUTCH MECHANISM—M, C Wills, 118 
E. Church 8t„ Frederick, Md. This Invention 
refers to clutch mechanisms adapted for gen¬ 
eral use and more particularly to clutch 
mechanism used In connection with shafting 
for the purpose of connecting shaft sections 
together, and then disconnecting them under 
conditions that when connected they will 
have no slipping movement relatively to each 
other. 

SAFETY ATTACHMENT FOR ELBVA 
TORS.—H. J Pinna bab. Caldwell. Idaho. This 
Invention comprises a safety attachment for 
stopping the elevator In case the load la not 
removed therefrom before tbe elevator plat¬ 
form reaches the highest point of Its tratel! 
thus avoiding Injury to persons or things 
tbe platform and damage to the elevator 

MAURI.K BUUFACING MACHINE-C H 
JoaoAN, 1016 Birch 8t.. Richmond Hill. N Y . 
N. Y. This machine grinds the aurface of 
marble or alate slabs down to a true surface 
and even tblckneas, ahd also countersinks to 
an even depth by means of a heavy Inin disk 
with blocks of carborundum attached. It Is 
slso provided with an attachment that can lie 
1 for aide cutting and molding The table 
two speeds- slow for countersinking, eut 
ting and molding, and faster for surfacing 
The grinding disk Is first slid back dear of 



holding adhesive paper or material In a man 


tacUng with adjacent articles; and to provide 
a frame for supporting adhesive material or 
paper for dlaposing the same In oonveulent 
position and for otherwise handling the trap. 



Instrument*, rack «* organ*, player piano* and 

the like which Include power bellow* and t* in 
the nature of a player's bench and certain 



novel connections with tliu Instrument whereby 
tho Instrument bellows may be actuated by a 
minimum effort on the pari of the player. It 
provides a highly efficient construction adapt¬ 
ed to support the player of the Instrument and 
to be actuated by a simple body movement of 
tho player without necessitating pedaling of 
the foot, as Is usual. 

Prime mover* and Their Acceieorlee. 

HEATING COIL FOR C'AHltUHKTlCRH.—W, 
A. Ehkknbkai k, Box (124, Webster, 8 1) An 
object of the Invention Is to provide a coll 
which may be applied to any suitable car bur- 
tor heating fluid fuel preparatory to Its 
The device Is especially adapted to be 
used lu cold weather when the difficulties of 
starting Internal combustion engines Increase 
proportion to the decrease lu temperature 
JOINTING APPARATUS FOR BOILER 
TUBES-S A Dciian, Gorgona Empire, (’anal 
itoue, Panama The device covered by this 



JOINTIMI APPABATU 


MACHINE, 

Thus unobstructed, the full also 
slab of marble or slate la placed on the table, 
the heavy Iron grinding disk with the curb 
uiidum blockH la brought forward over l 
marble slab, the sleeve on the splndlo Is But 
and secured so as to grind down to tin 
quired depth, the disk rotating Is moved back 
and forth at will and the table on which 
>k Is placed Is moved back aud forth In the 
iposlte direction, thus grinding down the cu¬ 
re surface of tbe slab 

STOOL FOR HOLDING TRAPS—W OncBN, 
Box 70. Holly. Mich This Invention Is au 
Improvement lu stools for bolding traps espe¬ 
cially for supporting the traps beneath the 
surface of the water, In position for catch- 




STOOL FOB nOLDINO TRAPS, 


and the like, and having mechan¬ 
ism for supporting bait In proximity to ordi¬ 
nary steel traps, and so arranged that the ani¬ 
mal cannot obtain access to tbe bait, oxcept by 
passing over the trap. When the animal scents 
the bait he tries to obtain the same, and will 
tbe adjacent trap to reach the ball 
A* be steps upon the bait pan, thu trap will 
be apruug. 

BELLOWS ACTUATING MECHANISM FOR 
MUSICAL INSTRUMENTS.—J. P. Rawl», 
1716 Gervals St, Columbia, S. C. This inveu 


It Is for Jointing the tubes of steam holl¬ 
ers to the tube sheets The Inventor produces 
an annular depression In the sheet to receive 
the tube, and he employs for the purpose a 
hollow shaft having radially movable cutters 
which are gradually expanded by a tapered 
spindle, the spindle shank being threaded and 
receiving a nut fitting In a recess In the shaft 

Portalnlug to Vehicles. 

AUTOMATIC PUMP - -G J Renitmca, care 
of Wilson Motor Starter Co, Franklin, Pa 
This Invention mure particularly pertains to u 
pump adapted to work with an Internal com 
hustlnn engine and more particularly adapted 
to supply compressed fluid to an automobile 
for tlm purpose of supplying energy to actuate 
an engine starter or to supply a source of 
ewer fur any other purpose. 

Dealgua, 

DKBIGN FOR A TOOTH BRUSH—C K, 
cUHor.i, Newport. Ark lu this ornamental 
sign for a tooth brush Fig 1 shows a side 
I'W, Fig 2 an end view of the same 
DESIGN FOR A CLOTHES LINE FAST 
KNICIl-J Miri-ht, 178 Hoyt Ave, Brooklyn. 
N Y In this case Fig 1 Is a front view In 
perspective of a clothes line fastener, showing 
the new design; Fig 2 la a rear view, and 
Ig 8 Is a cross Bcetlon of Fig 2 Indicating 
e surface configuration. 

Notr, —Copies of auv of these patents will 
bo furnished by the Scirntific Amkuican for 
nta each. Please state the name of the 
patenter, title of tbe Invention and date of 
this paper 


We wish to call attention to the fact that 
» are In a position to render competent ser 
ees In every branch of patent or trade mark 
trk. Our staff Ib composed of mechanical 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications. Irrespective of the complex nature 
of the subject matter Involved, or of the spe 
dallied, technical, or scientific knowledge re 
quired therefor 

We also have associates throughout the 
world, who assist In tlm prosecution of patent 
and trade-mark applications filed In all conn- 
|H foreign to tbe United Htatos 
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An Electrical Automobile 
Transmission System 

(Concluded Irom page 28.) 
and constant torque on the propeller abaft 
practically obtained. 

Obvioualy, the functions carried out in 
driving th« car can In a measure be re¬ 
versed when the car la coasting with the 
engine running free. In thU case the 
electric transmission then operates as an 
efficient brake in which there is nothing 
to wear. It will Isold the mwed of the car 
down to approximately 10 mile* an hour 
i any grade where traction la obtainable. 
The operation of starting the motor 
scarcely can require explanation. Current 
Is drawn from the storage battery and 
■Hissed to the field of the generator. Nor¬ 
mally this would cause the armature to 
rotate and the car would be propelled 
backward. But when the brake is set, 
locking the propeller shaft, the field then 
rotates about the armature, and thus 
starts the engine. The electric motor 
serveN a secondary purpose. When the car 
driven tin what corresponds to high 
gear, it furnishes current to maintain 
the battery in a charged condition, the 
current supplied being at the rate of about 
10 amperes. When the car is standing, 
connections can be established with the 
control lever which will give n charging 
rate of up to 30 amperes, this rate lielug 
useful after the car has remained idle for 
a long time or for emergency 
The system is not untried, for it has 
been in use in a car that lias been driven 
for upward of 16,000 miles over roads 
good, bad and indifferent, practically all 
1 the Tnited States; incidentally, that 
its efficiency really is as stated is demon¬ 
strated by the fact that the gasoline con¬ 
sumption of the car was no higher than 
that of the ordinary car. 

The Gyroscope in China 

(Concluded from page 83.) 

Fig. 4. Considering the motion about tho| 
axis ce, the motion of the particles in the 
quadrants are now shown by the position 
of the black beadH, and we quickly arrive 
at the same conclusion; that the force n 
will develop a similar force c». A natural 
questiou at this point is: But since the 
shaft appears to move around in a hori¬ 
zontal circle, its rim does not move out as 
indicated in the different quadrants. How 
then can it develop the forces Indicated? 
It is a good question. The answer is that 
the wheel rim does move out Just 
suuied. The proof may be had by making 
an enlarged photograph of the path of thej 
free end of the shaft, and it will be found 
(hat It is made of a series of spiral loops 
If « represents the force of gravity, o will 
is* equal to it in au opiKwite direction, thus 
preventing its falling; and the experi¬ 
mental proof of this Is the fact that such 
a wheel does not fall, but moves off at 
right angles to the direction of this force, 
in the direction «. 

This gyroscope <>, Fig. 2, bIbo serves 
illustrate one asjiect of the gyroscope as a 
compass If nfter It Is spun up, the shaft 
is placed in a north and south position so 
that the large ball Is pointing toward the 
north, and it lie lifted up by means of 
the cord attached to the fulcrum at the 
center of the lever, it may be curried all 
about the room and swung round sevcr.ll 
times in each direction, and taken back to | 
the stage, when it will be observed not to 
have departed from the north and south 
direction during its Journey. This 
course docs not go into a deep explana¬ 
tion of how the centrifugal force due 
the earth’s rotation is made to act on 
delicate gyroseola; to cause it to take up 
a iwsltion so that its axis will be parallel 
lo that of the earth, nor does It explain 
how the corrections are made due to the 
forces devehqied by the motion of the ship 
carrying it. But it docs go a long way 
toward giving a popular audience 
prcsslon of its possibilities in that direc¬ 
tion as In the compass so skillfully 
worked by Mr. E. S. Sperry in America 
and others in other parts of the world. 
(See Fig 2.) 

Of very great interest also is the gyro¬ 
scope shown at D in Fig. 2. This gyro¬ 
scope las extended shafts on the horison- 


tal side rings, It is first wei* rtiAset tbs i 
stilts shown underneath it in the picture. 
The legs that are extended into sockets 
at the top of the stilts are sharp. When 
spun up it balances perfectly on these 
sharp legs. A weight is added to the cup 1 
shown at the side of the frame; instead 
of sinking down, the side where the weight j 
Is appUed actually rises. ®hto Is 
to the fact that In order to stand it mifrt 
keep Its center of gravity over the point 
of support The only way to do this la 
by elevating the side upon which the 
weight Is applied. In Mr. Brennan’s mon¬ 
orail car. a large party may stand on one 
side, then rush In a mass to the other, re¬ 
sulting, not in depressing, but in raising 
the side to which they go. 

This explains also why in rounding a 
curve the car tips up on the outer side in 
proiwrtton to the speed and radius of thei 
curve, so that to occupants it is as though 
the car were traveling in a straight line! 
with the floor level. This Is illustrated in 
this model by replacing the sharp legs by 
grooved wheels which are capable of run¬ 
ning on a wire stretched In the air or laid 
on the floor as a track. This improvised 
monorail oar will lmlance itself on such 
a wire even through a considerable weight 
is applied to one side or the other. The 
wire may Is- swung back and forth, but 
still It retains its balance without diffi¬ 
culty. After the experiments have been 
made in this way, the stilts as shown in 
Fig 2 are then added, and even though 
they are high iu proportion to the size of | 
the gyroscoiie it 1 m able to stand up and 
even run on the wire when the grooved 
wheels are placed at the bottom of the 
stilts. 

The rule above stated Is capable of glv- 

ig a very quick and practical solution of 
many gyroscope problems; for example, 
let us apply it to the case of the “wrestling" 
gyroscope. Fig. 5. This nnd several other 
pieces of apparatus used in this article 
were constructed by Mr. M. M. Wood of 
Berwin. 111. 

The wrestling gyroscope has been 
the very popular features of the gyroscope 
lectures In China. Its construction is 
readily understood by reference to Fig. 6. 
It consists of a strong bicycle wheel with 

I he rim loaded with lead pipe and then 
wound with spring brass wire. When 
spun up to high sliced and the case closed 
nnd set uiwii its edge, as shown in Fig. 5,1 
it will stand up with a slight list to onej 
side, and will preccss slowly around on 
a nearly vertteal axis. A member of the 
audience Is Invited to use a strong staff 
padded at one end with a solid rubber ball 
and make the wheel lie down on its side. 

(See cover illustration.) Any attack upon 

II above the middle develops a power¬ 
ful and instantunoouB reaction; and un¬ 
believable as 11 may seem, it is nevertheless 
a fact that the strongest man is unable to 
push it over. This experiment delights 
the audience, and after two men have 
Joined hands and been unable to push the 
gyroscope over, tlie audience is willing to 
accept the statement that a fairly light 
wheel running at a comparatively slow 
speed is able to develop a very heavy re¬ 
action. The audience then also readily 
comprehends how it may be possible for' a 
wheel weighing tons and running thou¬ 
sands of revolutions per minute, to fur¬ 
nish a basis for stabilizing a monorail car 
or opiKtslng the rocking of a ship. 

Now how does the precession rule apply 
In such a case as the wrestling gyroscope 
shown in Fig. 5 1 It is seen that the case 
leans slightly toward and to the left of 
the reader. The force that is acting upon 
It is Its own weight, which may be repre¬ 
sented by a downward force from the ring 
represented by the arrow a. Now If the 
bottom of the wheel is traveling from thej 
reader, the application of the Tule (rotate 
the force a B0 degrees with the wheel) 
would result In the arrow a being rotated | 
to point In the direction «. This would 
cause precession, due to the force a, and 
would result (by a second application of 
the rule) in the development of a force o 
which would counteract the gravity tand- 
ency at a and prevent the wheel's falling- 
Now suppose that a heavy external force 
is Applied, as represented by the arrow p. 
The effect of this would be roughly *P»*- 
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ttyro jtemate unable 

rawiflSS^a*” 

wMob, by Mbytes toe little finger to the 
wrattteggytraxw, tt te coottoltad and 
made to lie down. A very Wight prewure 
applied aaebown W the ««w «, with the 

little'finger. it eutRctnit to overcome the 
fireotoetoaal ftaee n dee to the .weight at 
the wheal, mad it win Wowtjr settle down 
to the floor fe « direction opposite to that 
shown W the mmw g; ter if # be re¬ 
placed hr the equivalent force r and the 
rale applied, it will show that r will re¬ 
sult In a tore* downwaifi coinoMU 
•a and helping the gyroscope to eottte to the 
floor. This also Is the explanation of how, 
by the one of a small lever, a large car 
Him that constructed by Brennan la tipped 
down to'the ground tor convenience In 


■§**# «wi*h tor: aesaataopen bnt eertain 
W Wood after tea, and it would hardly be 
: P*?to#te to conceive of any damage to this' 
peeeege am (nn « eoUMon with a very 

fcrpeahip. At both ends of this peerage, 
way would be stairs in a water-tight well 
leading to the 


(OosoJsSai from p*ffi U.) 

0 laches high, tnereoslng to 12 feet at the 
stem, and could be utilised to receive 
stores at all fetnd*, the compartments be¬ 
ing only open at certain hours for issuing 
the day's supplies. The apace from frame 
204 aft, starting at 7 fleet« Inches and In¬ 
creasing to about 13 fleet In height, could 
be divided Into cold storage compartments 
for all the different kinds of provisions. 
The space amidships, 5 fleet 0 Inches high, 
would flora the sub-basement for the hotel 
part of the Ship above. All ventilating 
ducts, mlt and fresh water mains 
drainage pipes would be arranged hi this 
space so that only vertical piping would be 
carried to the rooms. This grouping of all 
piping and ducts which run borlaontolly 
would save much trouble both In the de¬ 
sign and working qualities of these sys¬ 
tems This 1 consider a very Important 
feature In such a design. One of the hard¬ 
est problems the designer has to face is] 
dealing with pipes and ducts through liv¬ 
ing quarters, and It Is always the horiton- 
lat pipes that give trouble. By having the 
main of these systems between the upper 
decks where they are accessible at all 
times without the passenger knowing any¬ 
thing about them, a continued source of 
dreaded trouble Is removed and, further¬ 
more, this would not Interfere with the 
proper subdivision of the space. 

Referring to the cross section through 
one of the boiler compartments, it will be 
observed that I have provided a longi¬ 
tudinal paasage under the upper deck. 
This passage would be extended through 
each compartment, from which tt would 
be entered through an atr lock, and It 
would extend from frame 87 
In each boiler compartment on each side 
would be the living quarters tor all the 
men engaged In that compartment. These 
quarters would he artificially lighted and 
ventilated. The air would be taken from 
ducts between the upper decks on the In¬ 
board side, discharge at the door line and 
would pass up through vqpt tlating pipes 
on the outboard side. It might be objected 
that these quarters would be hot in spite 
of good venttiattoa. In this connection i 
consider it quite imneoesaary to have 
much heat in the boiler rooms. The boil¬ 
ers lu -•* 

forced 
fans for 

air from the outer casing round the stnoke- 
otedk and aptefete and dtachargb It into a 
casing outbids the hotter lagging so ar- 
nmpMl that tbs alr would tfmtiate round 


I combustion i 
for tented 4m 



I T Is worth the trouble of studying as¬ 
tronomy just to be able to realise the 
delicious humor of the blunders com¬ 
mitted by non-astronomical people, and 
especially the Journalistic tribe, when 
they have occasion to discuss the heavenly 
"idles. 

A fresh crop of astronomical bulls Is 
given to the world in a'recent number of| 
jrAatmnoptte. After the partial eclipse of 
the moon of April 1st last a French news¬ 
paper commented thus on the event: 

"The phenomenon could be especially 
well observed because the moon was Just 
at the full last night. What rare good 
luck tor an eclipse!” 

In 1911 Brooks's comet attracted more 
or less attention on the part of the news¬ 
papers. La Praaae of September 28th, 
1011, announced that the celestial wan¬ 
derer "Is now to be found In the constel¬ 
lation of Cygnus, three degrees north of 
Alpha, the upper star of the Bouthem 
Oroaa" Of course the cross In question 
not the famous asterlsm of southern 
latitudes, but that formed by the principal 
stars of the Swan, lying along the Milky 
Way. 

Of the same comet an Italian newspa¬ 
per, La Trtbuna (Rome), gravely stated 
that at five o'clock In the morning ■‘its 
tail measures 30 meters long by about 8 
meters broad at the end.” We fear Mr. 
Kipling would not have agreed with these 
dimensions. One could not make much 
Impression on a “ten-league canvas” with 
so small a brush- Nothing is more com- 
than this habit, on the part of the 
r , of estimating the apparent alee off | 
celestial objects In terms of a terrestrial 
scale. It would be extremely Interesting 
to compare such estimates, e. g., of tho 
diameter of the moon—from a number of 
persons who appear to apply th!s| 
method of measurement with such fa 
Itty. 

A Parisian newspaper recently under¬ 
took to compute the cost of a voyage to] 
the moon, on the basts of current railway 
tariffs on our planet The result was] 
somewhat Impaired by the fact that the 
writer confused the distance of the moon] 
with that of toe sun. 

Why do artists persist In painting toe, 
new moon with its horns turned the 
wrong way? At'last we have found a| 
clew to this enigma. It Is not merely a 
little Joke on toe part of the painters, 
comparable to the plumbers' time-honored 
prank of putting the hot-water handle on 
the cold-water faucet and vice veraa. The 
moon represented in these productions Is, 
It appears, not toe astronomical moon at 
but the lame de miel —a body notori¬ 
ously exempt from all natural laws. One 
at once toe beautiful appropriateness 
of the fact that toe walls of toe marriage 
office at toe tMirie of the fifteenth ar- 
rondtasement In Paris have Just been em¬ 
bellished with a picture of this sort. 

An Opinion of the Scientific 


r HE ABO Pathfinder Railway Guide 
publishes the following: 

' “The Scaimric Akxxicaw, which is to I 
the mechanically Inclined all that the ma-1 
liner’s compass Is to the sailor, has Just 
completed Its sixty-ninth year and toe 
Pathfinder, but flour milestones behind, 
congratulates Its colleague upon Its 
achievements of the past, Its standing of 
present, and tnute the future will 
bring it the prosperity it merits. 

‘Tronaatlantie travelers do themselves | 
an Injustice If th«r are not equipped with 
the marvelous compltattoa known as the 
Scowtitjc Ammoar Hand-Book of Travel 


which Is a moat 
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(1*122) W 8 auks Hereon (lulf eoast 
the mm rises nn diet June fully 2» degrees north 
of nn east and went section line Does the sun 
travel directly east ami wont on the tropic of 
Caprirorti r>a the list of June? If an the survey 
line Is not right for the tropic is south of us A 
1 hi latitude of \mir place 

ifi min north am! the tropic of Cancer not 
t aprienra where the sun is on Juno 21st is In 
i&tttudi 21 dug to min north. The sun which 
Is In thi xcnllh of tht Iropli of 
un June 21st will be about tl deg 4fi min south 
of your xeu I t)i at noon 

In th* «sat and seta In tho west on March 
Ktiptnmbor 21st to all the world, and only 
days Prom March 2Iat to September 
21st It rises to tho north of east and sets n 
and from Hepuunber Slat to March 
Miith of east and seti outh of west 
all the oartli At your place the sun n 
travels on an east and west circle through 

soon and down in lilt a 

(12023) ISP asks Have you a 
iomtazsT containing tho formula for making 
lectropoion fluid used in charging carbon batteries 
-onsistlrig of sulphuric acid potash etc * A 
Then ari a great varlt ty of electropolon fluids 
which I be same Ingredients are used but In 
different proportions A reliable mixture may 
parts water ’i parts potassium 
hlthromau and 10 parts sulphuric acid all by 
weight Dissolve the potassium bichromatt In 
If necessary to produce 
solution and add the sulphuric arid pouring It 
• solution slowly and with constant stlr- 
’h« sami wtlght of chromic acid mav be 
place of the potassium bichromate We 
send \ou Ht rrcKurnr 792 which sHmtalns full 
Itructlons for making a very fe rvtuablo tmuery 
use with thi* fluid 

(12*124) P h D asks How mu< It horse- 
wer approxlmati ly can lx ixpected from a 
40-lmli Is (Tel virtkal water pow. r whcxl with 
bundanct of water at II y r.v-i head' Is 
tbt kind of wheil to use with such a low 
’ Could a Francis tube wheel such as 
shown In your tkptcmtxr 1 Hh number he used 
to advantage'’ What Is the advantage of draft 
tulxw iiscvl lx low the turblm How do you 
figure horse-ix)w< r by tile use of friction hand 
(on line shaft pulleyj attached to Invar which In 
I uni rests on a pair of sc ales I A With a 12 Inch 
Intake you should dcvtlop from 18 to 20 horse¬ 
power with a 11 M, foot hi Bd With tho use of 
draft lubes a Ixiffri turbine should be about as 
efficient, as anv other altluuigh the writer would 
murli prefer om of the Francis or Fotirtieyon 
typi I In draft tubes tielow the turtilnw by 
sitting up a suction convert the Inset In thr 
outfit channels which would lx otherwise lost 
Into effective heael which Is added to the head 
above the turbine In tlic computations Thi 
VeilsItv of tlx pulltt rim Is measur'd by a 
counting apparatus Hy the bolt Ji v can be 
made i-onstant at any desired value By reading 
thi wright { on thi scales the friction (/■) be¬ 
lles known as /-o-Gfi Then thi work for 
’ unit of time 1it*li 

12*125) 1 M B asks Will vou kindh 

ie If there Is a Ixxik published that will give a 
correct and up to-dats method of honing a raxor? 

any book upon honing 
razors Our Rihntlfli American Cyclopedia 
contains siveral modes of preparing 
rarer paper strops etc which wi can reoom 
goexl I ht only moele of boning a rarer 
of which we i vor heard Is to lay tho razor flat 
upon the hone and draw It along tho hone turning 
It over its back for the ri turn stroke It is 
to draw from heel to point as It U moved to and 
fro 2 Is aluminium jcood ’ If so what grade 
or kind of aluminium Is best to use" A Wo 
novor beard of alumbilunt fur honing raxors It 
Is much sorter than steel and so could not rut 
down the steel of a raxor to a nutting edge 
Hones are oltheir oil or more often water stones 
of a very One grit 

(12(726) M O k asks If a bowl of 
water Is placed upon a scale and the 
exactly 10 pounds (bowl about half full) and a live 
fish of about 1 pound Is aelded to the bowl of water 
Isthewclghtof the bowl of water increased.’ I have 
heard that it Is not with a Uve fish 
with a dead one A The bowl * 

In your question weigh all togethur 11 pound* 
and the scales will Indicate that weight whether 
alive or dead or whether a fish 
iter bo added to the amount of ] 
the reason this question arises so often 
s of a lire fish is th*t the fish dues 
dish and seems to be borne up by tho 
ut tho level of the water in the dish 
nd the effect is tho same as tf a pound 

er were poured into the. 

no one would think that the weight on Ute 
would not he Increased, why should they 
the fish is added to the matter up 
scales: One pound of fish weighs the « 
pound of water, and affects seal* to tk 
amount, 
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WHITE TRUCKS 
PREDOMINATE 

During the year of 1913, more White Trucks were purchased, and a greater amount 
was paid for them, than any other make of commercial motor vehicles. At the present 
time there are more White Trucks in operation, in both the United States and Canada, 
than any other make of motor truck. 

This leadership in the motor truck industry of America is due to several reasons, chief 
among which arc the following : 

1. Tlit- most economical truck for the owner, both in gasoline consumption per ton capacity and 
in cost of upkeep. I he slightly additional hist cost of White Trucks is paid hack to the owner 
many times over by the saving in operation. 

-• The most durable truck in service. White Trucks ait* constructed of the* finest materials 
known to the science of metallurgy, and the* scientifically heat-treated steels used in White 
1 rucks continue to give maximum service long after common materials have worn out. 

3. rhe most reliahle truck for continuous operation. Records show conclusively that White 
I rucks require less attention to keep them in good running order, and lose the minimum 
amount of time for repairs. 

4. Correct distribution of chassis and load weight, affording the least amount of wear on tires, and 
making them the easiest for the <lri\er to operate. Ease of operation is extremely important in 
the congested traffic in which motor trucks are used. 

5 . Simplicity and accessibility of construction, allowing the mechanism of White Trucks to he 
easily understood and mastered, and quickly reached when necessary. 

h. A variety of load capacities suitable for prat tic ally all motor truck transportation. White 
Trucks are built in capacities of ? 4 , 1 1 j, 3 and 5 tons. 

7. Uniform design of all models throughout, making it possible to operate a fleet of various capac¬ 
ity units with the least amount of mechanical problems and supervision. 

H. Sound and business-like selling polic ies, and efficient and business-like service to White Truck 
Owners after the truck has been purchased. White Service Stations, completely equipped, 
are located in every center of motor truck operation. 

9. The responsibility and firmly intrenched position of The White Company, one of the oldest in 
the motor industry. Responsible firms prefer to purchase their truck equipment from respon¬ 
sible manufacturers. 

These, then, are the principal reasons for the preference given to White Trucks wherever motor trucks 
are used. The majoiity of truck users arc* today buying White Trucks, and those who have experi¬ 
mented with other trucks in the hope of finding something just as good at a lesser price have, sooner or 
later, purchased Whites. And once White Trucks have been installed, the comparisons are so over¬ 
whelmingly in their favor that the remainder of tin* truck equipment is invariably White. 

White Trucks are now used in so many varied lines of service, and under so many different conditions, 
that data is available for practically ewerv truck requirement. 

Ihese hurts and hurt/res will hr ir/ud/v furnished upon request 
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A double *ki jump on the “Julier-Schanze" 
8t. Moritz. 


The St. Moritz run*. On the left the Bob Run; on the 
right, the Cresta Run. 


Start of an enlivening ladies’ ski Kjbring race 
at St. Moritz. 


Winter Sport* in Switzerland 

YV/HILK Switzerland in summer is famous for her 
“ * exquisite color combinations, Switzerland in winter 
oharms aa a dazzling vision in white, loe and snow 
everywhere, glistening and sparkling. Never before has 
the sun been shining with more brilliancy, never before 
have the heavens shown a purer and deeper bluo. The 
air is crisp and invigorating, and its effects upon tho 
human body and mind are altogether marvelous. 

It ia tor this reason that many prominent physicians 
have tor the last fifty years been advocating the cause 
of winter in tho Swiss highlands, and Prof. A. Nolds, 
M.D., 5 German authority on this subject, recommends 
it tor a groat variety of complaints. 

The powerfully favorable influence on the nervous 
systems* in ease* of uustnia, tuberculosis and chlorosis 
patients baa constantly driven mors and more neurotic 
ptiftoata to the high mountains. This influence was ob- 
not only by tins doctors, but by the invalids 
their return home. 


Renewed health and buoyant spirits are the quick 
results of & sojourn in an Alpine winter station, and with 
them comes that natural desire to do something. The 
spirit of pastime is in the air, and vory soon we find 
ourselves speeding down ono of those invigorating runs. 

Toboggans and bobsleighs of modern construction have 
ousted the old-fashioned herdsman’s sleigh which is now 
used only by timid beginners. The uj>-to-date vehicle 
is the so-called skeleton which is made entirely of iron, 
weighing about 66 pounds, and on which the rider lies 
fiat, with his head in front facing downward to the 
ground. For this purpose the iron ribs carry a cushioned 
board, which, in some types, is built so as to slide back¬ 
ward and forward. The question as to which is prefer¬ 
able, the fixed or sliding seat, is still undecided. 

The exact guidance of the skeleton on a quiok run 
requires a considerable amount of technical knowledge; 
as in simple tobogganing, there exist various guiding 
methods, which can be used and combined according to 
requirements. Of these the most important are, tho 


pulling to either side of the front part or the toboggan 
with the hand and the pressing down the toes of the 
feet, which ns a rule should not touch the ground. The 
tip of the boot must be protected by a “Brcmseiseu" 
(brake iron) a metal plate with sharp steel tooth which 
is buoklod oil each foot. Tho toes also act as brakes 
The skeleton is designed for great swiftness, but is not 
very suitable for the ordinary toboggan run. Honoe in 
very many places there are socially prepared skeleton 
runs, on which tho curvos are extra highly banked. 
While tho bobsleigh requires a run with a foundation of 
toe, or a hard frozon snow cover, the Amt class skeleton 
run, in order to attain the greatest speed, must bo en¬ 
tirely iced. 

The most famous skeloton run m the world is tho 
Cresta run of 8t. Moritz. On tho last third of this run, 
good riders attain a speed of 100 kilometers (t« miles), 
and more, an hour. Only experts are allowed on the 
Cresta run. 


{Conduit# on pajfe JOS.) 
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The purpose of this Journal Is to record accurately, 
Simply, and interestingly, the world's progress in scien¬ 
tific knowledge and industrial achievement. 

One-man Control of the Panama Canal 

I T Is announced from Washington that the Presi¬ 
dent Intends to appoint Col. George W. Goetliais 
as the first governor of the Canal Zone. It is stated 
that an alternative arrangement wits presented by the 
civilian commissioner at the Zone which contemplated 
a commission of three. Our President, as usual, lias 
Chosen the wiser course. The nation has hud consid¬ 
erable experience with commissions at Panuma. In 
the earlier phuses of the work, they succeeded one an¬ 
other, after various degrees of failure, nnd it was only 
when one strong, caimble and understanding mau was 
placed in absolute control that order was brought out 
of chaos, and the great work of const ruction began to 
move with ever lengthening strides toward its ultimate 
completion. 

The United States has learned several lessons from 
its Panama Canal experiences, and one of the most 
valuable of these la that among our many great national 
undertakings there will uow and then arise one that 
calls for a single controlling hand, unhampered by the 
vagaries and futilities of a commission. It Is very 
fitting, moreover, that the man who has been cblefty re¬ 
sponsible for the success of the work should be Its first 
governor. There con lie no question that the appoint¬ 
ment of Col. Goethuls will meet with widespread na¬ 
tional approval. 

The Safety of Submarines 

D EPLORABLE. us is the loss of life, amounting 
in the past ten years to some 200 officers and 
men, which has occurred through accidents to 
submarines, we must not allow these disasters to shake 
our faith in the efficiency and safety of the modern up- 
to-date veHsel of this type 

In the first place, It is significant that of the seventy- 
seven men that have been lost In the British service, 
the greater part have gone down In submarines of the 
earliest type built for thut nuvy, and knowu us the A-l 
class. Ho, also, the disasters In the French navy huvo 
generally hupiiened to submarines of the earlier nnd 
more or less experimental types That even these 
cruder vestals can lie operated with safety ts proved 
by the fact that we liuve In our own navy several sule 
marinea of practically (lie same design as those thut 
have bee-n lost in the British navy, and yet we have 
never lost a submarine, nor (be life of a slugle man. 

The submarines which have lieen built during the past 
four or five years, and those now under construction, 
are greatly Huis*rlor to the first smaller vessels As 
a matter of fact, among our own officers It Is consid¬ 
ered that no siiecial risk utIndies to submarine service. 
Our submarine flotillas come and go as they please, 
and do not hesitate to make extensive deep-Nen voy¬ 
ages ; as witness the recent 700-uillo trip of several of 
these craft from Cuba to the Atlantic entrance of the 
Panama Oannl. 

An iU-eonsidered and Pernicious Bill 

M EASURES of niiMlevabie inconsistency have 
occasionally been passed In the halls of Con¬ 
gress ; but we doubt If those august chumbers 
have ever witnessed such an acl of stultification as 
was perpetrated by the recent passage In the Seriate of 
wbat la known as the Seamen’s Bill, We spenk ad¬ 
visedly, for what other term than stultification can 
be applied to the action of the Senate when It deliber¬ 
ately passes a bill which is so drawn as to completely 
defeat the very object at which It alms? The hill In 
question la designate# aa "An act to promote the tvel- 
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fare of American seamen in the Merchant Marine of 
the United States; to abolith arrest and imprisonment 
as a penalty for desertion and secure the abrogation 
of treaty provisions In relation thereto; and to pro¬ 
mote safety at sea.” 

Surely It will be agreed that the last named object, 
“safety at sea,” is far and away the most important 
of those named in the bill. Everyone has a kindly feel¬ 
ing toward the men that “go down to the sea in ships;” 
and there Is not a taxpayer In the United States who 
would not welcome with pleasure any legislation that 
would tend to make their lot easier and their dally life 
upon the sea more attractive. But when It Is sought to 
do this at a sacrifice of those stringent safeguards of 
discipline upon which the security of the ships, of tlielr 
corgoes, and, above all, of their passengers, depends, It 
is time to call a halt and subject such remedial meas¬ 
ures to very close and critical examination. 

It is not any desire to humiliate the seaman or exalt 
the position and prerogative of the officer that has 
evolved, lu the course of centuries, the strict laws which 
now obtain In the merchant marine against Insubordina¬ 
tion or desertion; yet we are compelled to admit that 
a candid and Impartial study of the wording of this 
act leads us to tbo conclusion, not only that It will 
fall to benefit the seaman, hut that It will greatly im- 
l>air the efficiency of the crews and most seriously 
Interfere with the safe and efficient working of the ship. 
Should this act become a law, the only punishment for 
desertion will be forfeiture of the effects the seaman 
leaves on board and of such wages as are due him. 
For neglecting to Join his vessel or to proceed to Ben, 
for absence without leave within 24 hours of the ves¬ 
sel’s sailing, or for absence at any time without leave, 
he Is to be punished merely by forfeiture from his 
wages of not more than two days’ pay. For quitting 
the vessel without leave before she Is placed lu security, 
he is to lose not more than one month's pay. For will¬ 
ful disobedience to any lawful command at sea, he may 
be placed in irons until such disobedience shall cease, 
and on arrival in port, he Is to lose not more than four 
days' pay. And so the curtailment of discipline goes 
all through the bill, with the result that no penalty is 
provided for ussaulting any of the officers except the 
captain or mate. 

Another requirement Is that the seaman Is to be 
paid one half the wages due to him at every port where 
the vessel shall load, etc. To this it is objected by 
the owners that such procedure has a tendency to im¬ 
pair the efficiency of the seaman, who spends his money 
freely when be reaches shore, and that It thereby en- 
couruges him to desert and squander bis earnings as 
fast, as they accumulate. 

The bill projsises to place in the hands of the crew 
alone the power to force at auy time the creation of a 
commission from among the seamen to Inquire Uito the 
condition of the Hhlp That this is unwise from the 
standiHilut of safety is shown by the fact that such a 
complaint can be brought forward at any time and with¬ 
out any foundation, merely as gratification of personal 
spite or as u threat to secure the enforcement of de¬ 
mands. If any such stipulation Is made, the com¬ 
mission should Include at least one of tlie officers. 

Another stipulation, to the effect thal 75 per cent of 
the crew must be able to understand any order given 
by the officers, Is aimed directly against the employ¬ 
ment of Asiatic crews, and If It be enforced, it will drive 
the few American ships that are now plying on the 
Pacific coast out of business, and will discourage ships 
of foreign lowers from visiting American ports. 

The most. Impracticable clause of the bill, however, 
is that which In addition to calling for sufficient Ufe- 
lwats (UfernftH are not allowed) to accommodate every 
one on Isiard, demands that there shall be two able 
seamen for evory lifeboat, by “able seaman” meaning 
one who lias seen throe years on deck at sea or on 
the Great Lakes, This would mean the employment 
of a lurge number of deckhands who would be idle most 
of their time and would see practically no active ser¬ 
vice alsiard ship, except In rare cases of emergency. 
How iiernldous is this requirement will be seen, when 
It Is understood that the firemen, stewards, storekeep¬ 
ers and other members of the crew, who fonu the 
greater part of the personnel on board a modern steam¬ 
er, will l>e excluded by law from lifeboat service. 

Could anything be more fatuous? As matters now 
stand, some of the finest boat crews are to tie found 
among the firemen and stewards. Capt. Rostron, who 
was Instrumental in rescuing the “Titanic” survivors, 
stated recently to a member of our editorial staff that 
It was not an uncommon thing for a boat manned by 
stewards to win in the boat-racing competitions, and 
that the stewards of a certain ship hold a silver cup 
won in competition against seamen. 

There are many clauses in this bill with which we 
are heartily In sympathy, such for instance as those 
which provide for each member of the crew a certain 
amount of cubical space, a separate berth, and living 
accommodations that are properly lighted, heated and 
ventilated ; those which provide ter tat adequate and 
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and bathing water; **%*■ 
that the committee to tha Home d* J 
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visions which tend to relax <H«el|i— , , 

tlon, and place unnecessary hardens v&mynt already 
depleted and rapidly declining Me*M» MWto* ; 

Descents into the Crater trf Veswrtes 

P ROF. MALLADRA Of the Royal Yasurtan Ob¬ 
servatory, whose first descent Jntotiw crater of 
Vesuvius was described In the Scowwejc Asoom- 
car of June 15th, 1012. has since twite repeated tos 
dangerous feat, via. on September 9th aud October 23rd. 
1918 . The former of the two recent descent*, accord¬ 
ing to a note in the GeoprapMsche Mtschrift, wee 
made for the purpose of examining a hew fufinePshepefl 
vent, over 000 feet in diameter end 330 feet deep, 
which appeared In the floor of the crateroRtlay 10th. 
Streams of gas flow from this tent, and stow fegt 
July It has also glowed with incandescent lava. 

Accompanied by Prof. 8tort* and Pan? Jacobi at 
Munich, Malladra first descended the southeast wall of 
the main crater, a climb of an boor and a half. The 
floor, lying nearly a thousand fleet below the rim of 
the crater. Is a broad level surface, strewn with blocks 
of lava, and containing numerous fumarales. The 
party then made the perilous descent Into the new vent, 
where they remained for an hour, In spite of the ter¬ 
rific heat and stifling gases; taking photographs, making 
measurements, and collecting specimens at ejected mate¬ 
rial. An examination of the. last shoWed that the 
volcano has entered a so-called “Hawaiian stage”; 1. a.. 

It is ejecting liquid lava Of very high temperature. At¬ 
tempts to measure the temperature of the lava with 
thermometric apparatus suspended by a wire rope 
failed, the thermometer and part of the rope being en¬ 
gulfed In the lava. The remnant of the rope was found 
to be strongly oxidised. In the fumaroles of the main 
crater temperatures of 880 deg. Cent were measured. 
The whole time spent in the crater was 8 hours. 

On December 21st, Mr. Frederick Burl Ingham, ac¬ 
companied by two Italian assistants, descended into 
the crater and made a series of cinematograph pictures, 
which have since been exhibited in London, These in¬ 
clude views of the crater floor, of the rim of the new 
vent, and, finally, remarkable pictures taken at the bot¬ 
tom of the vent, wheto the party remained for 20 min¬ 
utes. The pool of boiling lava, known as “Hell Pit.” 
was photographed at close range. Danger from falling 
rocks and poisonous fumes, as well as the intense heat 
both of the air and of the rocks over which the party 
had to climb, make this one of the notable feata in the 
history of moving picture photography, comparable to 
the cinematographic record of an ascent of the Matter¬ 
horn secured through Mr. Burllngliam’s efforts last year. 

The Growth of the Lake Survey 

T HE Lake Survey Is described at length in the last 
report of the Chief of Engineers, United States 
Army. As early as 1810 local surveys of the 
Great LakeB were made by engineer officers, but the 
“Lake Survey” (known officially as the Survey of the 
Northern and Northwestern Takes) as a systematic 
work was Inaugurated in 1841. The field work has con¬ 
tinued ever since except during the years 1882-1889, 
while there has been no cessation at any time in the cor¬ 
rection, printing, sale and issue of charts. The sundry 
civil act of March 4th, 1911, provided that the work of 
the survey be extended to Include the lakes and other 
navigable waters embraced lu the navigation system of 
the “New York canals,” and the act of June 23rd, 1918, 
further extended the work to Include lake Champlain. 
During the seventy-two years of its existence the sur¬ 
vey has cost the Government nearly 15,000,000. The 
water area charted is about 95,000 square miles, of 
which about two thirds Is on the American side of the 
International boundary. The shore line amounts to 
8,845 miles, of which about 4,700 miles Is on the Ameri¬ 
can side. These figures, become more significant when 
it is added that the total shore line of the Atlantic, 
Pacific, and Gulf coasts of the United Htates, excluding 
Alaska and all Islands, is only 5,705 miles. The fact 
that about 95 per cent of the commerce on the lakes 
Is under the American flag explain* the inclusion of 
Canadian waters and shores In the American survey. 
The present series of photo-lithographed Charts in colors 
dates from 1895. In 1918 the charts in force numbered 
120, and the total number of copies issued since the be¬ 
ginning of the work had reached nearly bait a ndl- 
Uou. Prior to 1890 one full set of charts Was Issued 
free to each United States registered vessel, but stow 
that time all charts have been sold at a price entering 
only the cost of paper and printing. Annual bulletins 
and supplements contain information too volfuntootu to 
be Included on the charts. The main office of this Im¬ 
portant service, which is one of the striking erawptw 
of the many essentially humanitarian aottytttes car¬ 
ried on by onr War Depart meat, to at Detroit , 
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*A**-8utiMi 1» tea Mm^A> 1#**! -of 
'kw b«M towfijitto* the site for 
t|M ftoo*tloa of nMgh*<w* radio-station on the Cali- 
$ni* eitirt, fato toteeted 4 alto o»'U OhoUw Height., 
4boa t lour mites out of the city limit, of Sen Diego, 
ao d eleven mtts* from the Pacific coast, It embrace* 
some 74 sen. whioh fie at an elevation of 450 feet above 
we level 

To Prevent Settlement ef St, Peer* CethedreL-A 
Mr. MlDsrba* submitted to The Builder a suggestion 
for preventing further settlement of St Haul’. Cathredal. 
Be believes the settlement in Sue to the drying out of 
the subsoil. and he proposes to remedy this by .inking a 
coffw dam vtofi entirely wound the cathedral to a suf¬ 
ficient depth, and then by mean* of perforated water 
piping giving tike inotosed area sufficient saturation to 
bring it up to it. original consistency and bearing power, 

Naval O Beers to Study at War College.—Henoefortk 
naval officers are to be ordered to the War College for a 
course of twelve month, study. This mark, a new era 
in the administration of the college. Each now daw 
will be associated with a claM that has had six months’ 
experience, thus banding down the spirit and traditions 
of the college from elaa* to olaM. In our opinion, the 
instruction hew received wfil exceed in importance that 
which these same officers received year, ago at Annapolis. 

One Million Dollar. Saved on Projectile.—There has 
been a remarkable drop in the price, asked for projectiles 
by the various American manufacturers. Tbiw, the 
Crucible Steel Company of America asks 1378,000 for 
1,700 fourteen-inch armor-piercing projectiles. Last 
year', price for an order of this kind would have beep 
8600,000. For 2,400 fourteen-inch projectiles, the 
Bethlehem Steel Company has out its prioe from $1,200,- 
(XX) iu 1012 to $768,000 in 1013. The total saving on 
this year’s order for projeotiles is over one million dollars. 


Lew-priced Electric Automobile.—It ha. been reliably 
reported that Mr. Henry Ford, manufacturer of the well- 
known low-priced gasoline automobile, is soon to enter 
the eleotrio field, producing an electric automobile that 
may sell as low as $600. According to the plans that 
have been given out, the oar will weigh 1,100 pounds, 
of whieh 405 pounds wifi be taken up by the storage 
battery equipment. The storage battery will be of the 
Edison niekel-iron type and the machine will have a 
radius of 100 miles per charge. 

Electric Operation of Turret Gum.—T he recent an¬ 
nouncement that the British dreadnought “Invincible” 
is to have its gun-oontrolling mechanism ohanged from 
eleotrio to hydraulic gear has met with much criticism 
among electrical engineers in Groat Britain. It is claimed 
that the change signifies no superiority of the hydraulic 
.ystem, but is due chiefly to friction between two depart¬ 
ments, one of whieh controls the guns and the other the 
electrical equipment. In our own navy, the guns are 
operated by eleotrio motors under control of hydraulic 
variable speed gears. 

Heating Churches by Electricity.—Eleotrio power 
companies are constantly searching for outlets for their 
power during the off-peak load period. The Electrical 
Review and Weetem Electrician suggests that the heating 
of ohurches comes under this class. In some parts of 
Switzerland and in Germany, churches are electrically 
heated, and reoently a church in Christiania, Norway, 
ha. been fitted with an electric heating Bystem, current 
being supplied at the exceedingly low rate of 0.8 oent 
per kilowatt hour. In this oountry it would probably 
be impossible, and certainly unnecessary, to furnish the 
power at so low a rate. Nevertheless, ourrent could be 
supplied to the churches with profit at far below the cus¬ 
tomary rate in order to raise the output of electricity 
during the off-peak hours. 


Suggestl.n tor Saving Submarines.—A correspondent 
has furnished us with a description of his plans tor 
saving the drew of a submarine that has sunk. It con¬ 
sists of an annular tank carried in a depression around 
the hatch of the submarine, to which is connected a coil 
of air hose. The tank can be released from the inside of 
the submarine, when it wifi rise to the surface and provide 
a means of supplying air to the crew and even of forcing 
down sufficient air to expel the water in case of damage 
to the hull, thereby enabling the submarine to be floated 
to the surface. 

The Tall eT the Sea.—In spite of better construction, 
more accurate oharts and the continued improvement 
of lighthouse service, the sea continues to take an 
enormous annual toll in property and lives of those that 
traverse its surface. The marine disasters of 1013 
amounted in money value to $35,000,000 in British- 
insured ship, and cargoes that were totally lost. On 
the Great Lakes alone, the storm of last November rolled 
up a Iosb of $4,700,000. The above figures do not include 
damages to ships and cargoes that were not total tomes; 
for these, the damages amount to over $30,000,000. 

Weight of Locomotive "Puffing BUljr.”—The Board 
of Education, South Kensington Museum, London, has 
kindly furnished the following additional particulars re¬ 
garding tho oolebrated locomotive “ Puffing Billy,” whose 
centenary occurred lost year. The weight of the engine 
in working order was 8 tons 6 hundredweight, and of 
the tender 4 tons 0 hundredweight, m a ki ng a total 
weight of engine and tender in working order of 12 tons 
12 hundredweight. At a speed of five milos an hour, 
“Puffing Billy" was able to haul about 50 tons, but on 
occasions os much as 70 tons was hauled at a reduced 
speed. 

Emergency Sadder to Avoid Collision.—We havo re¬ 
ceived from Mr. George E. Bell of Cambridge, Maes., 
a sketch of a design for rudders to be used iu the event 
of a threatened collision. It consists of two rudders, 
attached one on each ride of the ship just below the 
water line, whioh normally lie flush with the ride of the 
ship, and are provided with operating meohaniam con¬ 
trolled. from the bridge, whereby one or other can be 
thrown out to produce a powerful turning effect upon 
the ship. The controlling gear is Such that the rudder 
can be moved out gradually through Its maximum arc 
of turning, and sudden violent wrenching qffpets upon 
the rudder or its attachments to the ship prevented. 

Another “Totieet” Building.—Plans have reoently 
been filed with the Bureau of Buildings, this city, for 
an office building whioh, on its completion, wifi be the 
tamest in the world, reaching a maximum height of 
804 feet a inches. The structure is proposed to be built 
on the block bounded by Broadway, Eighth Avenue, 
57th and 58th streets. It will be fifty-one stories high, 
with basement and sub-basement. The fagade will be 
of brink and light stone, and the design will be oms- 
mental, fallowing broadly Hie Gothic style. The build¬ 
ing is to, be built hy th» Pan-American State Association 
and the tower is to he surmounted by an allegorical 
%ure repysrentiug the Association, The estimated cost 


The Electric Mall WagOM reoently adopted by the 
Vienna postal authorities, says the Electrician (London), 
have been subjected to a test of 312,500 aar miles, lasting 
over lfi mouths. At the conclusion of this test, 45 vans 
of 2H tons capacity were placed in service. Lead 
batteries of 42 oells are used having a capacity of 300 
ampere-hours at a 5-hour rate, and a maximum charging 
rate of 6Q amperes. The weight of these batteries is 
18 hundredweight, with a normal range of 35 kilometers 
(22 miles) fully loaded. The motors used have a maxi¬ 
mum output of 15 horse-power, are series wound and 
are housed in the wheels. The garage is partitioned for 
each vehicle, and provided in its basement with charging 
equipment. For handling the batteries an elevator rises 
beneath the vans, so that the discharged lotteries may 
be unshipped and replaced by fully charged ones. The 
weight of each van fully loaded is 6,300 kilogrammes 
(6 Vi tons). 

John Walker Wilkins, a pioneer of telegraphy in Eng¬ 
land, and tho first man in the world to transmit tele¬ 
graphic signals through space, died at Kingston-on- 
Thames on December 18th last, at the age of 86. When 
Mr. Wilkins was only 18 years of age, he was appointed 
superintendent of the Northampton and Peters boro ugh 
telegraphs. And a few months later, he became the 
general superintendent of the lines that had been ex¬ 
tended from Hull to Fleetwood and from Rugby to New¬ 
castle. It was at this time that he experimented with 
induction telegraphy and suooeeded in sending messages 
from one wire to another 120 feet away. To be sure, his 
system hod nothing to do with wireless telegraphy, as 
we now know it, in which Hertzian waves are employed. 
Nevertheless, it does mark the first attempt at space 
telegraphy. Unfortunately, Mr. Wilkins droppod his 
work iu telegraphy shortly after visiting this oountry in 
1851, and took up engineering work instead. 

Automatic Isolated Lighting Plant.—A new automatic 
charging panel has reoently been put upon the market 
for use with isolated storage battery plants. It is ar¬ 
ranged to deliver the charge through the battery at a 
tapering rate, heavy at the start and gradually diminish¬ 
ing to a low rate at the finish, so as to avoid overheating, 
injurious gassing or spraying, and injury to the battery’s 
plate. At the same time, a practically constant voltage 
is maintained on the external eirouit during charging, 
so as not to disturb the lighting system. The entire 
operation is completely automatic, the gas engine sto)>- 
ping and disconnecting the dynamo and oonneoting the 
lamp circuit direot to the battery when the charge is 
completed. The only non-automatio feature, and this 
is intentionally retained, is that the system must be 
started by hand when it is time to re-charge, but warning 
of this time is given by a red lamp or an electric bell 
alarm. The reason the starting is not rendered automatic 
is because it is considered essential that the operator go 
in person to the plant and make sure that the engine is 
properly oiled and supplied with the requisite gasoline 
before it is started. To start the system, it is merely 
necessary to throw a switch when the battery ourrent, 
aotii^; upon the dynamo os a motor, orauks the engine 
until it runs of its own power, 



An Investigation of the Spanish Dialects of Mextee 

has been undertaken by Dr. Rudolf Wagner, who will 
also collect folklore from both the Indian and the 
Spanish-speaking populations of that oountry. 

The Audubon Societies expended $80,000 in bird pro¬ 
tection in this oountry last year. Junior Audubon 
olaases, organized under the direction of the National 
Association of Audubon Societies, have attained a mem¬ 
bership of 52,000. 

Benjamin Oagood Peirce, HolliB Professor of Mathe¬ 
matics and Natural Philosophy in Harvard College, died 
reoently in Cambridge, Mass. He was born at Beverly, 
Mass., February 11, 1854, and was a son of Benjamin 
Osgood Peirce. He received the degree of A. B. at 
Harvard in 1876; Ph.D. at the University of Leipzig. 
From 1870 to 1880 ho was a student in Berlin. In 1881 
he became instructor in mathematics; Assistant Profes¬ 
sor of Mathematics and Phyrios, 1884 to 1888, when he 
became Hollis Professor at Harvard. Prof. Peiroo was 
the author of “Thoory of the Newtonian Potential 
Function,” “Table of Integrals,” and “Experiments in 
Magnetism.” 

The Big Game of British East Africa, outside of the 
three preserves of tho colony, is rapidly vanishing, and, 
according to W. T. Hornaday, “is absolutely certain to 
disappear in about one fourth the time that it took 
South Africa to accomplish the same result." Hornaday 
pointB out that the present legal bag limit is ruinously 
extravagant; for $250 any man may buy the right to 
kill 300 head of hoofed and horned animals of 44 species, 
not counting carnivorous am main that may also lie killed. 
Thus the richest big-game fauna of any one spot in tho 
world, which nature has been several million years in 
developing and placing there, seems likely to lie wijied 
out by man within the next fifteen years. 

Medical Education in the United States.- In an inter¬ 
esting report on this subject by Dr. Graham Lusk, puiv- 
lishod in Science, it is stated that in spite of the campaign 
for higher standards waged by tho Coundl on Medical 
Education of tile American Minimal Association and 
other agencies, there are still four States in which it ia 
not necessary that an applicant for medical license be a 
graduate of a reputable medical college, while in tho year 
1012 tlie authorities of Tennessee presented the spectacle 
of licensing 175 persons who were not graduates of any 
medieal school whatever. As to tile medical schools 
thomselves, however, it is gratifjmg to learn that quality 
has improved at the expense of quantity. The number 
of schools in this country has diminished from 106 to 
110 since 1904. 

The Ses Route to Arctic Siberia. The commercial 
possibilities of the route from Kurojie to (lie Arctic coast 
of Siberia via Kara Sea were again signally demonstrated 
last season, when the steamer "Correct,” commanded by 
an Englishman, and having on board Dr. Fndtjof Nansen 
and two Russian officials, accomplished the voyage to 
the Yenisei and return, carrying profitable cargoes both 
ways. Tho voyage from Tromso, Norway, to the Yenisei 
took 22 days, hut the return between the same points 
was made in 10 days. A lecture on this voyage and the 
lessons it teaches will lie delivered by Dr Nansen before 
the Imperial Russian Geographical Society, at 8t Peters¬ 
burg. When it. is remombered that the Yenisei River is 
one of the greatest natural highways of Asia (it iB navig¬ 
able for 1,840 miles from its mouth), and drams a region 
of immense mineral wealth, the importance of the fact 
that for about two months in the year navigation lietween 
its mouth and the ports of Eurojx> is possible, will be 
evident. 

The “Vlnerle” System is ono of several recent develop¬ 
ments of wine-making described in a valuable paper by 
Messrs. F. de Uastolla and W. P. Wilkinson presented at 
the last meeting of the Australasian Association for tho 
Advancement of Hoience. It consists in tho sterilization 
of the grapes, as soon ns they are vintaged and crushed, 
with a dose of sulphurous acid to render fermentation 
impossible. They can then lie stored until such time as 
suits the wine-maker and fermented at leisure, after the 
removal of the sulphurous acid by the operation known 
as "desulphitiug,’’ under most suitable conditions as to 
temperature and cellar care. Thus wine-making is put 
on somewhat the same footing as brewing; i. the raw 
material may be harvested as rapidly as desired, but its 
transformation into wine is earned out as deliberately as 
tho manufacture of beer. Evenness of typo and reduction 
in the cost of handling are some of the advantages of this 
process. Desulphitiug is perfonned iu a column analogous 
to the rectifying column of a still, in which the bubbling 
of air through the liquid, under reduced pressure and at a 
temperature of about 70 deg. Cent. (158 deg. Fahr.) 
removes practically the whole of tho sulphurous acid. 
Several important “vineries" havo been established in 
Europe and Algeria, and it is expected that the use of the 
new process will be enormously extended within the next 
few yean. One of ita promising applications is in the 
manufacture of unfennenled grape juice The main 
credit for this innovation in wine-making is due to 
Barbet, the well-known authority on distillery equipment. 



SCffiNTIFfCAMimN 
The Licorice Trade of Syria 

The Curious Story of a Plant that is a Useless Weed in its Own Country and a Valuable 

By John D. Whiting 




Factory and warehouse at Alexandretta where licorice root Is pressed. 


A great pile of Heerke root St Aleppo. 


W IIEHE nml how is licorice obtained? 

Whnt are the proiwrtlons of the 
trade thut produce* 11V 
A very considerable part of the licorice 
root used In America Is from marshy 
plains in Turkey and Uussla 
This root is not cultivated, but grows 
wild in large quantities, generally in great 
stretches of o|*n ground where the soil 
is more or less damp It is regarded as 
u serious jiest and greatly interferes with 
cultivation Much land is abandoned to 
it, while some is plowed and sown not¬ 
withstanding its presence. It is a liereu- 
nlal herb of the genus Ulycyrrhiza of the 
bean family. The* licorice of commerce Is 
obtained by evaporating an infusion of 
the sliced resits This solidified substance 
Is used for flavoring confectionery aud 
beer ns well as entering into the make-up 
of most of the brands of tobacco. 

The growth above ground of the plant 
is about two feet, while the root is about 
as deep beneath the soil. The laud in 
Syria from which the root is gathered is 
leased from the owners, the condition, as 
far us lands that ure cultivated, being 
that the digging out of the licorice root 
must cease when the time comes for plant¬ 
ing the cereal crops. The result is, hs 
fnr as these lands are concerned, that the 
getting out of the roots must lie done 
quickly us soon as the rains, which begin 
in October generally, have somewhat 
moistened the ground, as it would lie very 
ditticult to do the digging in the long dry 
summer 

The collecting stations of Syria arc at 
Antioch. Aleppo, Bagdad aud Damascus. 
The company mentioned has other sta¬ 
tions in the Smyrna district as well ns in 
jams of Itussla. Around the main sta¬ 
tions are smaller deisits located in the 
midst of the fields, each in charge of a 
man whose duty Is to receive and guard 
the licorice as brought lu by the natives 
These latter dig out the root with the 
primitive picks such as were doubtless 
used from the time of Abrulmm. and carry 
it on donkeys aud otherwise as they con 
to the local station where It is weighed, 
as the payment is according to the quan¬ 
tity by weight, and they receive a receipt 
for the amount delivered. Traveling 
cashiers mounted on horses make the 
rounds of the depots, collecting and pay¬ 
ing for the receipts 

The root is piled in great stacks, and 
when the digging season is over a watch¬ 
man takes charge, and the root remains 
thus stacked through the winter and the 
following summer, when it liecomes quite 
dry and is ready for transportation lo the 
coast. Great care has to be exercised that 
the stacks do not heat or mildew 
One of the greatest questions involved is 
that of transportation. All the root from 
Aleppo and Antioch has to be carried to 
the seaport of Alexandretta. The largest 
contractors a SC Hiedouhi from near Ham- 



Piles and bales of Haariee root at Aleppo. 


rna. These receive large sums in advance 
to enable them to buy camels, and it is said 
by the members of the firm conducting 
the business, that these Bedouin are 
always faithful in carrying out their ton- 
tracts. The root is packed into huge bags, 
two of which form a camel load. The 
transportation 1 b also paid (or by weight, 
and the weight ia carefully checked when 
finally delivered. These Bedouin are 
found to be quite honest and faithfully 
deliver the quantity of root intrusted to 
them; but in their eyes the root Is of lit¬ 
tle or no value, and they have no com¬ 
punctions about making a little fire of the 
dry roots with which to bake a loaf of 
bread. This Is the point that has to he 
guarded in the matter at weight. 

At the port of Alexandretta are several 
large presses which are located on the sea¬ 
shore. 

Here, as our Illustration shows, are seen 
immense stacks of the llcorlca For ship¬ 
ment It is pressed into convenient sited 
bales by hydraulic presses, a couple of 
bands of strap Iron being sufficient to 
hold one of the tightly compressed bates 
together. The bales are stored in large 
warehouses until shipped. 

The Aleppo district gathers and exports 
on an average an aggregate of 8,000 tons 
annually of dry licorice root, while Bag¬ 
dad yields about 6,000 tons, Antioch 4,000 
tons, and Damascus 600 tons. All these 
stations are worked by the company Itself 
except Damascus, whence It te supplied to 
them by native contractors. At Alexan¬ 
dretta one press Is owned and operated by 
a native firm, but they sell their entire 
output on the ground to the American 
company mentioned. 

At Smyrna a small quantity of the root 
la extracted for the European trade, aud 
all the rest of this great annual harvest 
of root is shipped In a raw state to the 
United States. 

This industry is a great blessing to Bite 
comparatively poor region, employing as It 
does many hundreds of natives aud bring¬ 
ing cash into the country Instead of tak¬ 
ing lfout, as so many foreign enterprises 
do. 

The process by which the licorice la «c- 
traded from the root has already been 
spoken of, and it Is interesting to add that 
after that is completed tbs pulp is pressed, 
with American Ingenuity, into h yf»wu 
which are used in cabinet week gad which 
are said to make up into novel gad hand- 
some articles. 


Radiotelegraphy in Siberia..-The »- 


rapidly being connected up with the warid 
by wireMs. During the year 1914 it 
is intended to Install ttattons at Mar- 
hove,’ on -the Anadyr an*- 8r 
Kolymsk, on the XeMCWtfj 
Kamchatka; at * - 
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M|>olproofing the Motor Truck 

fhe Personal Element in the Operation ot the Commercial Vehicle 
®;’ ; V. { , By S. H. Whiting 

Ddt lHta already reached dltton b are proper for the gear change. Other “safe- trucks, the problem here Is only one of mechanical 
tel*** tore* tone ago hy ty" systems consist of an individual disk dutch strength. The motor, however, Is susceptible to a va- 
V/M the, .Mtatr fa eon- for each gear ratio, and the “dog dutch" and riety of conditions that affect Its efficiency, length of 
ItrdWema than are to be spring type. In the former, the gears are In mesh at satisfactory service, and power output, if la well 


Of the run- all times, although they are mounted upou the main 
differoooe t* shaft and countershaft In the same manner as In the 


w» ** mm or to 

ot*iad^^m|4duuwM If <pJ«WMrtfeii and enjoyment 
paw* a w*. 


«» mm tp 

bring a. g*this* can the 
hors*, ayitew «3m rated* of , this 

comjitttette m Oar DtotaTO CM wtelto* btetar care 
and.te perstasi than Is the 

truck, i: m dr *80 a «wk chauffeur is hired to drive 
and cat* ter the ptoumm cat or the owner gives It his 
penmoal ettentto*. This eatery tor a trunk driver, on 
the other hand, would bo considered to be rank extrava¬ 
gance. and the tendency is to tweak In horse drivers as 
truck operators at a very alight Increase In the <12 or 
<14 wages that they nay have been receiving previ¬ 
ously. 

Naturally the truck manufacturers have had to con¬ 
sider these conditions, and the fact that the personal 
element has received deep thought la evidenced by the 
“foolproof" constructions and devices now found os' -/ 
many commercial vehicles. It is opt to be expected 
that automatic steering and stopping devices will be 
Installed, for every driver la supposed to possess the 
average amount of human intelligence, but the fjpen- 
tlon of interacting mechanical movement* has been so 
designed that the manlpntetlou of a lever at the Im¬ 
proper time or In the wrong direction can do no more 
than to stall the motor. This effect, In part. Is obtained Spark lever inconveniently located to prevent 
by constructing shafts. Joints, and bearings of sufficient tampering, 

strength to withstand any strain to which they can pos¬ 
sibly be subjected, but tola Is supplemented hy design gilding gear tranamlastoa It la the clutches that are 



i main known by every motorist, for example, that to obtain 
In the the best results from bis engine, the spark lever should 
not necessarily be operated only In conjunction with 
the throttle, but that the speed at which the engine la 
operating should have an important bearing on the 
time at which the spark should occur, ltut to obtalu 
that proper position In which throttle opening and en¬ 
gine speed are taken Into consideration, the driver must 
have had considerable experience, and must “know" bis 
motor thoroughly. In fact, It is better that the spark 
should be left In a fixed position than that It should 
be unduly advanced at slow motor speeds or fully re¬ 
tarded at wide open throttle. Because of thp difficulty 
of obtaining truck chauffeurs who will pay proiier 
attention to those important details of motor alteration, 
some of the truck companies produce machines on which 
no spark lever is provided, the couteutlon bciug that If 
the spark Is set to occur at tlm top of the stroke, no 
harm can be done, and the loss In efficiency that would 
lie entailed at high speeds la negligible when compared 
with the damage that might ensue through Improper 
operation of the spark. 

On other trucks, the makers have not taken quite 
so radical a atep, but have assumed that some sort of 
spark control Is advisable They have consequently 
located the spark control lever on the dash board 
where It may be reached If tbe driver loans forward, 
the theory being that, If It Is not placed close at hand 
cm the steering wheel, the spark will not be advanced 
or retarded unnecessarily. But this desire to remove 
ent the spark control lever from the possibility of Interfer¬ 
ence by Incompetent hands has resulted in the develop¬ 
ment of magnetos provided with automatic spark regu- 


albly be subjected, but tola la supplemented by design sliding gear transmission. It la tbe clutchea that are latlon in which the Ignition In eucb cylinder is con- 

of a finer order that materially reduces the probability operated to obtain the various gear ratio*, however, trolled to occur In accordance with the speed nt which 

of imp or ting micb strains to tbe parte In question, and these are so arranged that but one can be engaged tbe engine Is running. 

The design of dutches and tranunlsaion totsou is at« time. In the other type of transmission mentioned It Is generally admitted that the two cnmlltloua of 
illustrative of this point IHsk clutches orthoee at above, a small handle located under the steering wheel operation which do more to Injure a motor truck than 


illustrative of this point Disk clutches < 


the engine is running. 

It 1 b generally admitted that the two conditions of 
operation which do more to injure a motor truck than 


the cane type with cork Inserts or small spring* placed la used to apply miring tension to the gear that It Is any other practices arc overloading and speeding Tin- 


uiider the leather serve to prevent the sudden appUca- 


o shift, but hy means of an ingenious arrange- 


i the rear driving mechanism—even went of came and dog clutches, this gear is prevented oped that will automatically ; 


though the driver’s foot may Slip from the clutch pedal from storing until the dutch la released. but efficient governors have been devised that effectively 

or he may willfully release the pressure too quickly. While these types at transmissions are not neces- regulate the speed of the motor. These are either of 
The application of the load may be sufficiently sudden rarity la general use, they are mentioned as examples the centrifugal or hydraulic typo, nnd generally operate 

to stall the motor, but the owner may rest assured that of the thought that has been put upon “foolproof do- on the throttle. They aro so arranged that their ojiera- 

there is no danger of a broken gear tooth or a sheared sign in order to eliminate, as far as possible, that un- tlon or adjustment cannot la* Interfered with by 

shaft key. The friction surfaces of the clutches, which certain personal equation that always enters Into the an unprincipled driver without ruining the entire 

ure subjected to a greater amount of wear than any success or failure, of a motor truck installation. mechanism. Such a device not only controls the 

other portion of tbe car, aro especially designed for But while considerable time and thought have been rate of travel of the truck, but regulates the speed 


success or failure, of a motor truck Installation. 

But while considerable time and thought have been 


such "punishment," and many Instances can be cited put upon the tranemlsslons and "running gears" of of the engine mid thus prevei 
in which trucks have been given hard usage for the motor that is so conduc) 

sixty and seventy thousand miles without the re- ' ‘ “ 

newal of a clutch surface. 

The planetary transmission has long been noted 
fer Us “foolproof’ qualities, for the fact that all 
of the gears are In mesh all of the time precludes 
the possibility of stripped teeth when the change 
from On# speed ratio to another is made suddenly 
without releasing the cluteh. The limitations of 
the planetary transmission, however, to those of 
the two-speed type, has caused their gradual dis¬ 
appearance from use on heavy trucks, and to-day j 
we find the three- and four-speed sliding gear trans¬ 
missions occupying the center of the stage, Them . ... . utjW eeedod by even the most care] 

are of the same type os are used on pleasure care, * y Of course, on any median 


device not only com 
> truck, hut regulates I 



Hie motor that is so conducive to wear and loose 
bearings, and yet that nevertheless seems to be 
the delight of many a so-called "exited” driver. 

Because It Is assumed that under certain condi¬ 
tions-—such as when running under low gear, for 
Instance—it Is often advisable to Increase the revo¬ 
lutions of the motor beyond the point at which 
the maximum speed on high gear would be ob¬ 
tained, some types of governors are placed on the 
transmission shaft. Such governors control only 
the speed of (lie car, but the owner of the vohiclo 
may know thut the speed at which Ills truck can 
carry Us normal load efficiently. Is not being ex¬ 
ceeded hy even the most careless driver. 

Of course, on any mechanism subjected to the 


but their wide faces and general heavy Construc¬ 
tion make them better adapted to transmitting pow¬ 
er to the greater toad* at the war wheels. While 
these gear* are mode of spffetal steels and are eub- 
Jected to special heat-treatment all manufacturer* 
do not think that this is sufficient protection against 
stripping or chlpfdug when a careless or Ignorant 
driver attempt* to change opted* without, drat 
disengaging thp clutch, and accordingly several de¬ 
vice* to prevent tete dashing of gears aro in use 
on several make* of truck*. Probably the simplest 
of such devices te one In which the transmission 
lever is automatically locked whenever the cluteh 
te engage* The gear*, therefore, cannot be shifted 
until the dutch Mdal to depressed- This mechan¬ 
ism constats of a quadrant tea l fa swung by the 
trausmissWa tovwr. i» the periphery of this quad¬ 
rant aw cut notch* <torre*jftoilas to tbe position 
of the tra^amissioa lifter when set at the various - 
sptete, *£# by mm a a tatth wleawd hy tee ,■ 

ciuMt tec 1 * If. "■">* -» 

trantostooB tare^^ con- - Magneto with automatic apartr control. 



intense heat and great strains of I ho automobile 
motor, sufficient and efficient lubrication Is of 
prime Importance. An engine cannot run without 
fuel, but no harm to the machine itself will lie In¬ 
curred from ft lack of gasoline On the other band, 
an engine can run for a short iierlod without oil, 
but more barm may be done In this time than would 
result from thousands of miles of use under llu- 
proper conditions. And yet, for all its imisirtanee, 
the lubrication of the motor Is almost the last point 
about which the motor truck driver need concern 
himself. With the unit power plants now coming 
Into use. In which motor crank shaft and clutch— 
and sometimes the transmission, as well—art- 
housed In the one aluminium crank case and exten¬ 
sion, one lubrtcatlug system supplies the entire 
motor and allied parts. Oil in the proper amount 
is supplied to the necessary parts whenever the 
motor is run—and it Is only necessary for tbe 
driver to fill the oil reservoir and gear cases at 
stated intervals. Points such as spring shackles, 
(CbMtaiwrf on pao< IQS ) 
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Reassembling the motor. 


The Problem of the 
Second-hand 
Motor Truck 

How Used Machines Are Thor¬ 
oughly Overhauled and Recon¬ 
structed in the Builders’ 
Local Service Stations 

By John S. Hardwhite 



t KOOND-HAND" 1 h a terra carefully avoided by 
those concerns and Individuals who make a busi¬ 
ness of buying and selling trucka or pleasure care that 
probably have "seen better days." Whether It Is thought 
that there la more or less Ignominy at- 


of their bulldere, are rejuvenated, as It were, and be¬ 
come safe and substantial Investments for the man who 
Is looking for a reliable truck at a lower price than 
the cost of a new one. A motor truck Is an assem¬ 


blage of bidden parts; the vital* of the machine are 
covered from the eye; several hours of expert dis¬ 
mounting may be required before the condition of an 
Important bearing can be accurately determined; and 
the entire machine must be thoronffhly 


Inched to the purchase of a second-hand 
commercial vehicle that Is now made lu 
new models In Buch styles and at such 
prices as to fit the requirements and 
pocket book of practically every business 
man, or whether the term "second-hand’’ 
conveys tho general moaning of "cast-off" 
or "discarded," matters not, but If the 
prositectlve purchaser of such a truck 
would lie diplomatic, he should refer only 
to the "used" muchlne, or “rebuilt” truck. 

It Is but natural that there should be a 
large number of such vehicles on the mar¬ 
ket; a man doing business In a small way 
may feel the need of a one-, three-, or live- 
ton truck, but may not have the ready 
cash to invest In such a machine when 
now; this demand is more than supplied 
by the number of truckH that are taken 
in exchange for new ones by the manu¬ 
facturers, and by those thut fall luto the 
hands of the used car brokers But the 
pitfalls besetting the path of the unwnry 
purchaser of a used machine are many, 
and the danger that the supposed bargain 
will become the most, highly gilded of gold 
bricks Is great. A famous namo-plate may 
mean nothing on a second-hand car; the 
reputation of the manufacturer for high- 
class design and conscientious workman¬ 
ship may count for naught; a used—or 
misused, rather—track becomes a hybrid, 
an orphan, with no parent manufacturer 
to stand sponsor for It or for Its perform¬ 
ance. A truck possessing the reputation 
of using well-fltted and heavy bearings 
and of claiming more thau Its share of 
high-class and expensive steels may be 
absolutely ruined In a short time If it 
falls into the hands of an Ignorant or care- 
leas driver or owner; while a truck boast¬ 
ing only a mediocre reputation when new, 
may, by proiier handling and frequent In¬ 
spection and repairs, lie worth double the 
price of the first truck that had lieen so 
sadly misused. 

Therefore it behooves the prospective 
purchaser who is a ilrra friend of a ear Investigating the rear-end '•"Uiitrwtlmi 

or truck of a certain make to pick liis way 
carefully before he decides on u second¬ 
hand machine of the same brand. To 
be sure, If the truck in question Is sold 
by the "used car department” of Its orig¬ 
inal manufacturer, and if. ns is usual un¬ 
der such conditions, it lias been carefully 
overhauled and rebuilt, and Is sold with 
a six months’ or a year’s guarantee. It 
may prove a most excellent Imrgalu and 
profitable Investment. Many reliable 
manufacturers take used trucks of tlielr 
otvu make in exchange, to apply us a par¬ 
tial payment on the Hale of a new one, 
while others make a fairly liberal allow¬ 
ance for a truck of auy brand. As chick¬ 
ens dome home to roost, so do such trucks 
taken In exchange, eventually reach the 
parent factory In which they were born. 

There they again paw through the hands The chassis rebuilt and reedy tat eervlee. 




Dismantling the motor of s second-hand ear. 



overhauled before Its actual value «a a 
transportation vehicle can be ascertained. 
For the prospective owner to undertake 
this overhauling In order to determine the 
actual value of tho truck, la Impracticable; 
for him to employ an expert lo undertake 
this work would prove prohibitively ex¬ 
pensive. Therefore It Is evident that his 
second-hand truck should be purchased 
only from an Individual or company that 
is not only Competent to overhaul and re¬ 
pair the vehicle, but whose word and 
guarantee are implicitly to be relied on. 
There are concerns doing a legitimate 
business In the rebuilding and sale 
of second-hand trucks, but their re¬ 
sponsibility as to its performance replaces 
that of the original manufacturer, and 
their status sbould therefore be thorough¬ 
ly investigated. 

It may be argued by the man experi¬ 
enced in the operation or management of 
motor trucks, that he cau determine by 
the action of tho vehicle, by Its “feel," 
and by the sound of the various parts, 
whether It Is In proper running condition 
or not Such a man, however, overconfi¬ 
dent of his own ability In this line, is the 
one most susceptible to trickery. "Doctor¬ 
ing” a badly-worn motor truck Is simpler 
and more deceptive In Its results than Is 
“doping” a race horse. By the use of prep¬ 
arations of heavy grease, badly-worn gears 
In the transmission case and differential 
may be made to run as silently—for a 
while—as the most perfectly cut bevels 
and spurs of a new pleasure car; poorly- 
fitting pistons and rings may be concealed 
and made to hold compression In the cylin¬ 
ders for as long a time as would be re¬ 
quired by the ordinary demonstration; 
loose or eveu burned-out bearings may be 
temporarily repaired by means of make¬ 
shifts ; slipping clutches may tie made to 
grip, and leaking radiators plugged to 
hold water. Even defective rear axles 
may be repaired without being replaced, 
the necessary part being bra red or welded 
on. Ail of these repairs, being but make¬ 
shifts, are tcmpoVary—very much so, In 
fact—but all serve to make the machine 
appear to be lu satisfactory condition for 
the first thirty miles or more, Instances 
could bo cited, for example, in which a 
machine ran satisfactorily for Several 
weeks after purchase, until one day a rear 
wheel calmly rolled off, and it was found 
that the rear axle had been broken months 
before and that a repair had been effect¬ 
ed by attempting to weld the pieces and 
endeavoring to cover the poor appearance 
of the Job with solder or white metal that 
would fill the crevices. 

It Is expected that every truck bought 
directly from an Irresponsible Individual 
or concern will be found to have been 
treated In this manner. Bone trucks ace 

“W *e tow* 
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CtatyreBce on Sftfety >f Life at 


...- , T77T -,, T - Tr „, >r ™- —teriaM to Lord Money, 

chairman <tf ffe Gorttaarie, to felbton: ■ 

"An International service to to be established by the 
nations chiefly interested tor the purpose of «u ice 
pattol ana l«e observation M well as the destruction 
of derelicts to the North Atlantic, it to to be under 
the control of the United States. This sendee to to take 
over and continue the work done by the two vessels 
employed to the United States to 1913-13 to locating 
toe, to detotmtotoc its limits to the south, the east and 
the trast, add In keeping to touch with it as it morse 
southward to order that vessels may be kept Informed 
by wireless telegraphy on its position. 

“The service Will also continue the toe observation 
work started last year by Great Britain, with the object 
of determining before the toe becomes a peril tbe funda¬ 
mental conditions which govern its movement 

“The service will also continue tbe duty of dealing 
With dangerous derelicts east of a Hue drawn from 
Cape Sable to latitude 84 north, longitude 70 west. The 
waters to the west of this line will continue to be 
watched by tho United States. 

“The duty to also Imposed on all shipmasters to re¬ 
port the presence of dangerous toe and derelicts, and 
a code has bean prepared to facilitate this reporting. 

“When ice to reported on or near the track a ship 
must proceed during the night at moderate speed or 
alter its course so as to dear the danger xonp. 

"The practice by which routes across the Atlantic 
are fixed by agreement between the steamship com¬ 
panies has been left unaltered and tbe governments un¬ 
dertake to Impress all shipowners with the desirability 
of following as far as posatble these routes. 

"The effective lighting of boat decks to provided for 
by the convention and the carrying of Morse lamps to 
made compulsory. 

“An International code for urgent and Important 
signals has been adopted. 

“It was impossible to revise the International colli¬ 
sion regulations, as many States which were parties to 
those regulations were not represented at the Confer¬ 
ence, but the convention binds the contracting States 
to bring about a revision of these regulations. 

“Other points affecting the safety of navigation were 
found impossible of embodiment In definite articles, but 
the committee submitted resolutions embodying Its 
views. 

“On the question of construction of passenger •steam¬ 
ships the convention provides that the existing arrange¬ 
ments shall be considered on their merits by the coun¬ 
try to which each vessel belongs, with the view of pro¬ 
viding increased safety where practicable and reason¬ 
able. 

‘The most difficult point this committee bad to deal 
with waa tbe division of ships into watertight compart¬ 
ments. The convention provides that the degree of safe¬ 
ty should Increase in a regular and continuous manner 
with the length of veeaels, and that vessels shall be as 
efficiently subdivided as pqgalbla, having regard to the 
services for which they at® Intended. It to also ex¬ 
plicitly stated that the requirements lwpoeed by the 
convention are minimum requirements." 

Among the most important MhJects. dealt with under 
the beading Of construction Lord Mersey'mentioned 
bulkheads for the prevention of the spread of fire, 
means of escape from watertight compartments, re¬ 
quirement* as to the strength of bulkheads and decks, 
the reduction to the smallest number practicable of the ^ 
openings in water-tight bulkheads, the restriction of 
tile number of openings la the ship’s outer skin, appli¬ 
ances for closing the same; requirements as to the fit¬ 
ting and extent of doable bottoms, the periodical opera¬ 
tion and inspection of water-tight doors, etc. 

Lord Mersey referred to tbe compulsory entering in 
tom Of drills and inspections and tbs requirement* by 
a of adequate backing power afid AtejS^ 


The wmlftee, km add, had Nccgntesd tbe Import 


ante of ma kin g a further study of these Bubject* and of 
the exchange of information. 

The full text of the convention will be published next 
month, when we ahall publish a complete digest. 

A Radium Motor 

The Peeeftratica of Radium as a Motive Power of the 
Future 

By Major H. Bannerman-PhiUips 

T HE demand for a type of motive power for ships, 
vehicles and aircraft which can be generated by 
machinery working In a circumscribed space, aud which 
does not require large stores of fuel to be carried, and 
a numerous staff of engine bands, stokers, etc., bus led 
to the invention of oil engines and internal combustion 
motors In recent times. This demand seems likely to be 
redoubled In future, while at the same time the ever- 
increasing consumption of coal and the products of 
petroleum points to tbe ultimate, though not perhaps 
Imminent exhaustion of our terrestrial supply. Under 
these circumstances It Is natural that students of matter 
and the general properties of matter as affected by 
energy or force should be called In to eo-operato with 
the engineer and the chemist In order that fresh sources 
of energy may be tapped and the powers of nature per¬ 
suaded to work in harness for the benefit of posterity. 

It may be that radium, that rare element whose prop¬ 
erties are being slowly revealed to jtherwondering com¬ 
prehension of the present generation, nifty prove to be 
a source of that motive power which is so urgently 
sought for, and in a lecture at the Cancer Hospital in 
London oa December 10th last, Mr. 0. E. S. Phillips 
(F.B.8. Bdln.), who to honorary physicist to the Elec¬ 
trical and Radio-therapeutic Department of that bene¬ 
ficent Institution, foreshadowed Ideas in this connection 
which may bear fruit In time to coma He pointed out 
that radium In solution always decomposes water in 
which It is placed, giving rise to an explosive mixture 
of gasea—oxygen and hydrogen; and he proceeded to 
illustrate tbe working possibilities of such a mixture 
with a small apparatus of primitive nature for the bene¬ 
fit of hto audience. Owing to the scarcity of radium, he 
nsed on this occasion other means of producing the re¬ 
quired explosive mixture, but the audience understood 
that it could have been produced by the action of 
radium as Indicated. The apparatus consisted of a 
flywheel in tbe shape of a small paper windmill with 
tbe sails going round hortoontally, Instead of vertically. 
Close to this steed a glass tube shaped like the lotter T 
with’ a Short loagth of electric wire inserted In each of 
the upper anas of the letter. This represented the com¬ 
bustion chamber of the embryo motor of tbe future. 
Fastened to tbe lower eud of the Y tube was another 
tube running to a glass bottle containing the explosive 
mixture of oxygen and hydrogen referred to above and 
supposed to have been produced from the decomposi¬ 
tion of water by radtnm solution. The lecturer turned 
a tap which let the mixture pass from tho bottle through 
the tube to the Y-Bhaped “combustion chamber," and 
switched on an electric current, producing sparks In 
the upper arms of tho Y. Thu sparks caused a con¬ 
tinuous series of miniature explosions of the gas mix¬ 
ture, and the puffs of wind which resulted therefrom 
acted on the arms of the paper windmill and blew It 
rohnd. It was a pretty experiment and may have 
more behind it If the decomposition of water to all 
that to required to furnish gas for a new form of 
explosion motor, It seems hardly necessary to use 
radium solution for the purpose; there are other and 
Cheaper methods of attaining the same end, and it to 
well not to count upon a supply of a commodity which 
is certainly unattainable at present The enormous 
cost of even a minute quantity of radium at the present 
moment places it quite outside the iwie of practical 
mechanics, and this to not surprising when one considers 
that $ took M. aud Madame Onrie two years to pro¬ 
duce om gramme of chloride of radium, and that they 
■worked over" eight tons of pitchblende in the process. 

The Competition for the Mlcheltn Prize 

T HE Mlcheltn prise for the aviator who has 
flown the greatest total distance during the year, 
to arousing keen Interest among French avistors. Thus 
far the idiot Fourny stands at the head of tbe com¬ 
petitors. In twenty-two consecutive days he Covered 
the remarkable distance at 15,989 kilometers. This per¬ 
formance certainly speaks well for his Renault 70 
horse-power motor, For eight hours a day during this 
period of twenty-two days the motor made 1,800 revolu¬ 
tions A minute. 

New Meter Servlet tar Mhftria.-It Is proposed to 
establish an automobile .mail and passenger service be¬ 
tween the rities «f VerkMtt&uk «xi Treltakosavsk In 
the Proviaee of Treasbtekafc In Siberia, shortly. The 
teagthof the proposed touts is ftpptoximatoly 215 vents 
(14»in&es) ftnd ft the undertekifie becomes a foot, oom- 
km i sap wtate o toc - ears will make the' 
trip onoe a day In either direction. The fare per passenger 
baa bora tentatively sal at from 21 to 22 rubles, about $12. 


fflxmraponiipMy 

[The editor! are not responsible lor statements 
made in the correspondence column. Anonymous com¬ 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired .] 

The Highest Tree in the World 

To the Editor of the Scntirrnnc American : 

In your Issue of November 22nd, 1013, page 398, ref¬ 
erence to made to tho tall trees of Australia. Implying 
that they exceeded the height of those found elsewhere. 
Having resided In Australia for ten years, and being 
fairly well acquainted with the trees there as also with 
the literature on the subject, It occurred to me that 
an explanation would not be out of place; hence, I am 
sending as an lnclosure some extracts from Mr. Malden’s 
work, which to everywhere considered authoritative. 
The Giant Trees of Australia. 

The following to extracted from 'The Forest Flora of 
New South Walps,” by J. H. Malden, Government botan¬ 
ist, page 182, in reply to the note which appeared In 
ScnsHTiFio American for November 22nd, 1913, page 
398, which reads as follows: 

“It to claimed that some of the eucalyptus of Aus¬ 
tralia are taller than the California redwoods, which 
are commonly considered the highest trees In the 
world." 

Visitors to the Melbourne International Exhibition 
of 1S88 will remember the photographs of a large-butted 
gum-tree by ittr. N. J. Cairo, photographer, who stated 
that he had come across this monster In Glppaland, 
and that its height was 404 feet. Here was something 
very definite to go upon. The trustees of the Public 
Library, MeHsiurne, voted £100,-the'trustees of the Ex¬ 
hibition Building anbthet- £ltW. the Minister for Lands 
promised a sum not exceeding £800, to have this levia¬ 
than measured and photographed. After some hesi¬ 
tancy on tbe )>art of the photographer, the Identical 
tree photographed was found. The Instiector of Forests 
aud a Government surveyor measured ft accurately, and 
found It to be 210 feet 0 Inches. Here was a come¬ 
down. “No tree in the neighborhood reached 300 feet" 
The Hon. James Monroe, premier of Victoria, thereupon 
offered a reward of £100 out of hto own pocket for any 
Victorian tire 400 feet In height, and the reward has 
remained unclaimed to this day. Another mnn claimed 
to have found a tree there 525 feet high; hut It turned 
out that the nbovo mentioned tree was the one referred 
to. . . Prof. Sargent Is nn eminent authority; .. . 

and In view of the actual measurements that he pre¬ 
sents, via., 840 feet in height for a redwood and a girth 
around the trunk of 107 feet for its congener, the “Big 
Tree.” I am of the opinion that, so far as our knowledge 
goes at present, California to the home both of the 
tallest anti the broadest trees In the world. (1905.) 

When the highest living Australian authority gives 
the banner to the United Slates, why should It not be 
accepted? Frederic W. Goding, Consul Uencral. 

Guayaquil, Ecuador. 

Escape from Sunken Submarines 

To the Editor of the SciEwnnc American ■ 

The inability to locate the British submarine A-7, 
which disappeared after a dtvc during the maneuvers 
on January 10th In Whllesand Bay on the shore of 
Plymouth Sound, nnd the consequent loss of at least 
eleven lives, suggests to the writer tho desirability of 
Installing on each submarine n device by which the 
location of a disabled and submerged boat might be 
readily ancertulued. 

It would Hpjiear to bo an easy matter to construct a 
device simllur In general shape to a torpedo, which, In 
case tbe submarine was unable to rise to tbe surface 
after diving, might be ejected from a torpedo tube. 
This device should lie weighted In such a manner that 
on reaching the surface it would stand more or less 
upright in the water like a spar-buoy. At the top of 
this torpedo-buoy an oiled silk red flag might be at¬ 
tached iu the day time, or a device for emtttiug a dense 
cloud of smoke, while at night a bright intermittent 
light might he displayed. To the lower end of the buoy 
a light cable would tic attached, running back to the 
submerged submarine. 

With such a device available It should be a simple 
matter, iu case of accident, to discharge the torpedo- 
buoy, which on reaching the surface would present a 
readily noticeable mark to guide searching vessels to 
the location of the sunken boat. Once located, It would 
In many cases prove practicable, with the aid of divers, 
to attach cables to the ringbolts with which 1 believe 
all modem submarines are now supplied, and draw the 
submerged vessel to the’surface or to shallow water, 
where the imprisoned crew could be released. 

The writer does not profess to have kept In touch 
With recent inventions in connection with snfetj appli¬ 
ances on submarines, but has not seen a discussion of 
a device similar to that described. 

Washington, D. 0. 


Hues A. Brown. 




Time docks with their burdens are shown afloat In the river Elbe, Hamburg, 

Steam and nailing ship repairs in floating dock* I, II, and IIL 

The Most Modern Shipbuilding Plant in the World 

Where the Two Largest Steamships in the World Are Under Construction 


T IIK systematic and rapid mauner In which Germany 
liNH built up her navy and mercantile marine is one 
of I he most iuterostliiK developments of the modern 
Industrial world. No nation, with the exception per¬ 
haps of the British, has understood so well the Inti¬ 
mate relation which exists between a national navy and 
a national merchant marine; and the German govern¬ 
ment has seen to it that both have received the encour¬ 
agement which Is necessary to an ndequate atid relative 
development. The consequence la that Germany to-day 
not only possesses a (siwerful navy, replete in all Its 
parts and most excellently administered, but it cau 
lay Its hand In case of war upou a vast fleet of mer¬ 
cantile cruisers and colliers (doing dally service In 
Its merchant marine) which stands ready at a moment's 
call to proceed to Its appointed rendezvous to be loaded 
with the coal, guns, ammunition, stores, etc., which are 
essential to turn it Into a powerful and absolutely nec¬ 
essary adjunct of the fighting fleet. 

We in the United States have neither the ships nor 
the iiollcy—thanks to our fatuous neglect to build 
up an adequate merchant marine. 

The encouragement afforded by 
the government, coupled wit h Uie far¬ 
sighted and courageous policy of the 
capitalist and shipbuilder, has led 
to the establishment In Germany of 
several greut yards, all of which 
are capable of turning out warships 
and merchant steamers of any size, 
sjieed and capacity 

It was our good fortune recently 
to visit the foremost of these jards 
—that of Hlohm & Voss, which is 
situated on the river Kllie, opimslte 
the city of Hamburg. This firm, the 
heads of which are Herman lilnhm 
and Ernst Voss, was established in 
1H77 The plant which they have 
developed covers an area of about 
460,000 square meters and has a 
water frontage of some .'{,(100 meters. 

The shipyard Iihh Its own lmrlsir 
basin, which over a considerable 
imrtlon of Its area, Is about 15 feet 
In depth The first object that 
strikes a visitor lu approaching the 
yard by water la the towering 
superstructure of the building slips 
—a vast construction of steel col¬ 
umns and overhead girders suspend¬ 
ed beneath which la a series of 
tmelts, carrying traveling revolving 


cranes, capable of handling the heaviest pieces that 
enter Into the construction of a modern warship or 
ocean liner. This structure Is truly colossal In lta pro- 
iKirtlona, and It was easily able to accommodate such 
shlim as tbe "Valerland," which is now completing 
alongside the wharf adjoining the building slip, and 
lior slater ship, which is now In course of erection on 
the ways. Theso vessels are 940 feet lu length over all, 
100 feet In beam,- and their height is over 100 feet from 
the keel plate to the roof of the topmost line of cabins. 
Despite this great height there Is ample clearance be¬ 
tween the bottom of the overhead cranes and the top 
of the ship's structure. 

There are five older building slips located on the 
side of the workH nearest the river Elbe, and In these 
ships up to six hundred feet In length can he built. 
The larger and more modern slips, above referred to, 
which face the shipyard basin, are employed In the 
construction of the tiattle-crulaers of which this firm 
hue built so many, and merchant ships of the largest 
dimensions. These berths are served by no less than 


thirty-four cranes running on fourteen overhead track*. 

The sheets and structural shapes are heated and bent 
to form in extensive yards adjoining the slips, mid here 
are found machine tool* of the latest and moat, ap¬ 
proved design, rolling mills, forging machines, giant 
shearing machines and planing and boring machine*. 
High-speed cranes serve to transport the material 
rapidly from place to place. 

Two special shops are utilised for machining engine 
parts and assembling engines and turbines, One of 
these la devoted to reciprocating engines and auxiliary 
engines. The other is given up to the construction of 
turbines of the largest dimensions, such as those which 
have entered Into the “Vatertand" and are being bnllt 
for her sister ship. It Is needless to say that special 
tools bad to be built for handling and machining tur¬ 
bines of the great dimenalons (they are 18 feet in diam¬ 
eter) of these turbines. The material Is bandied In 
these shops by high-speed electric cranes, which are 
specially designed for expeditious transfer from place 
to place. There are two separate boiler plants. The 
older one is devoted to the con¬ 
struction of cylindrical boilers such 
as am commonly to be found on 
merchant ships; the new boiler 
shop Is given up to the building of 
water-tube boilers such as are 
usually installed on warships and 
high-speed passenger steamers. Spe¬ 
cial hydraulic and pneumatic ma¬ 
chines have been designed for rivet¬ 
ing, pressing and bending the steel 
sheets used in the boiler shops. 
Autogenous cutting and welding ap- - 
paratus is 1 extensively employed. 
Castings of bronze and steel am 
made in a special bronze and steel 
foundry. 

Grouped around tbe larger Shops 
are smaller but not lam Important 
plants, such as machine Shops, car¬ 
penter shops, wood-drying ahd sea¬ 
soning plants, a model-making shop, 
sawmills, paint shops und the usual 
auxiliary establishments Of a grant 
shipyard. 

One of the most interesting ob¬ 
jects in tilts yard is tin huge 256- 
ton crane, which stands oh the edge 
of the main basin. At pr ese n t, this 
is the tamest crane of Its kind to 
the world; There are also a MO-taa 
erdne, a lOfetna enar sad '«*» of 















rn torn For the transportation of material within the 
shipyard itself; a large number of traveling steam and 
deetrie cranes are employed. Material la extensively 
hauled by automobile troeka; and, of course, by loco* 
motives running on tracks of both narrow and broad 

gage. 

Power for operating the plant Is generated in several 
large central stations In which reciprocating engines 
and turbines as well as air compressors and hydraulic 
pumps are Installed, this energy Is distributed by an 
extensive electric, hydraulic and pneumatic system 
over the entire yard. In addition to the power plants 
there are also gas plant* for generating oxygen, hydro¬ 
gen, acetylene and water gaa the oxygen, hydrogen 
and acetylene are employed In cutting and welding; the 
water gas is need chiefly for heating purposes. 

The yard possesses a very fine laboratory and testing 
plant, both of which are equipped with modern Instru¬ 
ments of precision for carrying out physical, micro¬ 
scopic and chemical Investigations. 

A characteristic feature of large German commercial 
establishments of this kind Is the 


live docks being 88,200 tons. This Is the largest pri¬ 
vately owned dockage In Germany, and the Arm pos- 
■ caeca the only floating dock capable of lifting the 
“Imperatar.” 

The Chestnut Blight 

A PRELIMINARY report of the Pennsylvania Chest¬ 
nut Tree Blight Commission now being distributed 
gives an Interesting summary of the work done under 
Its direction In the effort to combat and eradicate the 
destructive chestnut tree blight. 

The Introductory refers to the possibility of a serious 
timber famine confronting the American people, and 
the absolute necessity for concerted action of the 
friends of forestry and forest conservation to avert a 
threatened crisis. Attention Is called to the fact that 
it coats fully one third more to-day to buy hemlock and 
other common varieties of building lumber than the 
same material would have cost only five years ago. 

The chestnut blight occasioned a loss of many mil¬ 


lions of dollars to the timber owners of Pennsylvania, 
and since the commission decided to discontinue its 
operations on account of not having received a sufficient 
appropriation, especial Interest has been aroused, as the 
total extermination of our native chestnut Is threatened. 
At least a dozen other Htates continue the warfare 
against, the disease. The Bureau of Plant. Industry of 
the United States Department of Agriculture, co-oper¬ 
ated In a practical manner through a large pathologi¬ 
cal force. The main laboratories are at the University 
of Pennsylvania. 

The reporta of the several executive officers and 
others indicate very clearly that much progress has 
been made in the study of the proper treatment of In¬ 
fected chestnut trees. Especial attention was devoted 
to the utilization feature, and In this manner the owner 
of blighted timber was able to secure a ready market 
for Its disposal at fair prices. The educational work 
enabled owners of trees to recognize the dlsense. and 
to obtain needful Information of much value without 
cost, as to the treatment of diseased trees. The blight. 

has been eradicated from the west- 
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lug of war vessels for the imperial • ^Bt-f f" ^ *•* ! , 1 . •• J* 

German navy; In fltet, all the sue- ^B§ : -J^f » ■ ( • * •• 

cessful German turbine-driven bat- ^B, ! m ** 

tie-cruisers auch as the "Von der ^B>: 

Tann," “Moltke,” "Goeben," and. 

"HeydUta” were built hy Blohm A ‘ , * ‘ ‘ ' , 

Vosa; and they now have umjer con- ; 3 ’ * > . . ‘ ,‘ , •. .! . . - * M *5 

straction a large battle-cruiser in . J 

which they are Installing turblDes of ^Bj 

100,000 horse-power, which are ex- ^B- , . * , , . §£ 

pected to give to the vessel a speed ' I ^ 5s, 

of 30 knots, if not more, In addl- 6 is W- 

tlon to the "Vaterland" and her ale- ‘ ' , ** ! - §** 

ter, both of which are turblne-drlr- 
on, the Arm is building for the South 

American Line In ths Hamburg- ^B | /, 

American Company, a trtpte-serew ;; , . 

steamer which is driven hy a 00m- ^B j J » * T'.i-i * itiS ■ ’ *•• 

Wnation of two reetproeattng m~ * ' K i v . V ^ 

flues and one tutfcine. ' They are' 

alao bnlMlag large docks (tor the ■ * * • • m'm , * m 1 ' *V" 

imperial Garmon and. the Im perial ■ •* % , • - , ; ■*, *' • « ^ ' a ■* v 

Anatrim Mtut* ■ •. ■ J % : /W WjSJMtfw £v* 

, A fsature of the yard ha the large , ■ tfl P 1 WW WMWW 1WU 

amamia' diiwrilty ,’imlnueifltni tte' i •" *' ”” 

-- <*>•»,>v . CAdm, It feri'HtdinmeUr, «f trie af the tow^treeeure turbtnee rf the ‘‘laperatur.” 


ern jiart of the State, hut n[H>t infec¬ 
tions will most likely reapt>ear. Un¬ 
less timber owners watch carefully, 
and destroy such Infections prompt 
ly, tbe blight will spread rapidly 
and further heavy losses will In¬ 
evitably follow. In eastern and 
southern Pennsylvania a large i«r- 
centage of the chestnut was badly 
Infected before tile commission was 
created by legislative enactment 

Recent cablegrams prove that the 
chestnut, blight is prevalent Id 
C hina, and therefore, probably of 
foreign origin Hence there is 
greater hope now that continued 
wientitle research work such as is 
now in progress In this country, will 
reveal the much needed remedial 
measures to prevent the threatened 
total extermination of our native 
American chestnut trees. 

The rejiorl contains seventy maps 
and engravings, and Is worthy of 
careful preservation, as the litera¬ 
ture upon this tree pest Is limited, 
although the subject is an all Im¬ 
portant one from an economic stand¬ 
point Aa a destructive parasitic 
fungus, the chestnut tree blight has 
done Incalculable damage. It Is n 
matter of deep and sincere regret 
and a direct loss to the State that 
no larger appropriation was grant¬ 
ed by the Legislature. 

A Goad Grade of Excelsior is 
being made from flre-kllled Alpine 
fir and Bngelmaun spruce In Colo¬ 
rado. 
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Automatically Reversed Trolley 

A T the main station of the Pacific Elec- 
trtc Hallway, from which all, of the 
three-car lntcrurhnn trains enter and leave 
Los Angeles, the danger to conductors as 
well as time lost in reversing the trolly 
has been done away with by an automates 
system The grooves overhead In the sta¬ 
tion are arranged in a Y shape. The In¬ 
coming car is reversed and this causes the 
trolley ik>1p to run off laterally on one arm 
of the Y until it comes to the Junction 
with the other arm. Then continued mo¬ 
tion of the car drags the trolley back to 
the main line on the second arm of the Y. 
In this way the trolley Is reversed without 
any delay; and as It Is not necessary for 
the conductor to swing the pole around 
and walk across adjotnlng tracks In doing 
so, a common source of accident Is elim¬ 
inated. 

Mail Carriers on Roller Skates 

T IIE dellvory of parcel post package*.; 1 

by United States mall carriers 
equipped with roller skates Is the latest 
scheme devised to save time In thlH branch 
of the Government service. Incidentally, 

It also seems destined to cut quite a fig¬ 
ure In the saving of shoo leather for post 
office employees. 

The Idea was originated by the foreman 
of the check room In the Chicago post 
office. In the basement of the building is 
a clear space of over 800 feet of smooth 
concrete flooring, on cither side of which 
are arranged a total of 1,400 carriers’ lock¬ 
ers. The checking of uniforms during the 
rush hours taxed the foroo of men In 
charge of this work to the limit Then 
the plan of providing the checkers with 
roller skates was lilt upon, with the result 
that the time formerly required for carry¬ 
ing uniforms from one end of the locker 
room to the other was Cut to one fourth. 
Following this the scliemo was applied to 
the moving of packagus of mall from one 
part of the building to another, and finally 
as a means for the regular delivery of par¬ 
cel post imekagCH on the outside. 

The success of the experiment was such 
that Postmaster Campbell of Chicago pre¬ 
dicts the plan will soon be generally adopt¬ 
ed In all large cities in the couutry. 

A Sea-going Dredge for China 

I T would appear at first sight that In 
China manual labor for dredging work 
would be much cheaper than mechanical 
work, but, despite the fact that Chinese 
labor charges ure live times lower than In 
Europe, mechanical appliances are proved 
to he murli below the cost of manual labor. 
This difference Is brought uliout not only 
by reason of the high power developed In 
a dredging plant, hut also by reason of 
the fact that coal is 50 jier cent eheaiier 
In China than In Europe, and also the 
weather does not affect the general ex¬ 
penses with dredging muchluery so much 
as human labor. 


with a i 

log to a depth of 36 feat 
vice speed la approximately t-fpk v v.' v '• 
When working as a pumping ntattoa, 
the dredge discharges >e spollterdOgh,, 
a 343/S-inch pipe-line, and driver* hr 
means Of he sand pump# 48 Wblfl yards 
of water per minute at ISO tewtnttem flf 
the engine, while for the water pump the 
output to «r yards with lOO rorctettona of 
the engine. When dredging at anchor 
and discharging through a 1,000-foot float¬ 
ing pipe-line of atMndb diameter, VSteg 
ct*: sand pump, the duty ter ten aond 
pomp la 4fl ctHWc yards per minute with 
160 revolutions of the engine, while when 
dredging In motion and delivering Into 
barges alongside, the output of tee sand 
pump is 00 yards per minute at 180 revo¬ 
lutions of the engine. 



Hie Luv«st Flagpole 

A CONSULAR report statee tent what 
Is claimed to be the largest one-piece 
flagpole In the world Is to he erected on 
the grounds of the provincial courthouse 
In Vancouver, British Columbia, The 
pole is a British Columbia flr, 205 test In 
length, weighing approximately 5 tons 
after being dressed and allowed to season 
six or eight months.' It will be set In a 
foundation of concrete 10 feet deep, riv¬ 
ing It a height of 108 feet above the 
ground. 

Electrification of Swiss Railways 

A CONSULAR report states that Swiss 
federal engineers are watching with 
much Interest, the experiment of operating 
the I/tttschberg Line by electricity, and 
that if It succeeds the St Gothard will 
undoubtedly he equipped with the same 
motive power. In fact, the electrification 
of all Swiss railways seems to be the 
logical outcome of the fact that Bwltaer- 
iand produces no coal, but on the other 
hand la rich In water-power resources. 


Steam Road Pavers 

T HE accompanying Illustration shows a 
steam engine road paver at work on 
a long stretch of concrete extending out of 
Milwaukee. 

Similar machines have been operating 
at Cleveland, Ohio, with a paving process 
consisting of a liquid asphalt combined 
with other Ingredients which la mixed 
with sand and stone cold, and laid in this 
form. 

This machine has a capacity of 20 cubic 
feet of loose material nnmlxed or 15 cubic 
feet of mixed concrete. The loading skip 
Is 8 feet wide, permitting three wheelers 
to empty their barrows at once. The pow¬ 
er plant Is centrally located, the boiler 
being underslung. The loading skip has a 
very wide nose, so that it discharges into 
the mixing drum quickly and without any 
clogging tendency. The distributing spout 


Pictured herewith Is an interesting Twin-screw barge emptying and audios tending dredge for China. 



When tee dredger la In motion the sue- Steam road paver used by tee Milwaukee highway rmuailariosira * 


Is 15 feet long and is equipped with blades. 
As this distributor revolves It will of 
course continue mixing the batch right up 
to the point when it Is discharged in the 
street The equipment will handle three 
’batches at the same time. While one batch 
is being loaded Into the skip, another 
batch Is being mixed In the drum and the 
third batch Is being discharged from the 
distributor. . 

All levers' are banked In one place, so 
that the engineer has absolute control of 
the machine, and can operate It himself. 
Tl»ls machine la equipped with steering 
wheel, forward and reverse traction 
mechanism, compensating gears similar to 
those used In an automobile As a two- 
bag machine the capacity has been greatly 
increased, the records made tela sot son 
showing that It win easily average from 
180 to 200 cubic yards of 6-lnch base per 
hour. 

; It said teat the best record Of a road 
paver of this type was 1,142 square yards 
of 5-inch base In less than 0 hours, at a 
coot of 8.7 cents per yard, with lid men. 
Several other machines have nearly. 
equated this record. 
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:;; ; < Uncertain Orbit of Dejavan’s Comet—Counting the Nebulae 

By Henry Norris Russell, Ph.D. 


coma. m ;**<**, m men- 
LJtimM teat month, la Utm malar observation in the 
evening why. It to however of about tee eleventh mag¬ 
nitude, and to therefore riatele only in telescope* larger 
than tea Attetot amateur poaa aa ao a. Its orbit to still 
n teat, the results obtained by different 
radically, indicating that this again 
» of the ease* where two eolations of the 


problem ore theoretically possible, That to, there might 
be two quite different orbit*, so situated that a pair 
of eometa, moving each in one of them, might be In 
lino with the earth at the dates of all three observa¬ 
tions, though before or after this Interval of time they 
would appear to separate slowly from one another in 
the sky. 

la each a case it may not be till some little time 
after the discovery of a comet that It can be distin¬ 
guished with certainty in which of the two possible 
orbits It to actually moving, though ultimately this can 
always be done. 

In the present Instance, the preliminary orbits, com- 


feilows tee law, long known to be true, that they are 
leott numerous In tee Milky Way, and thickest strewn 
near Its poles. In fact, on the diagram which Prof. 
Fate gives, showing the whole number of nebulas (in¬ 
cluding hto discoveries) photographed In each region, 
the Milky Way to immediately conspicuous as a broad 
blank belt Most of the plates In the Milky Way show 
no nebula at all, some exhibit one or two; while the 
four regions nearest to tee north galactic pole contain 
no Jess than 227 of them—nearly one quarter of the 
number found in the ISO regions photographed at Mount 
Wilson. 

One of Prof. Fath’s results shows that the number 
of nebula in the sky to not as great as had previously 
been supposed. The best previous estimate, based upon 
104 plates taken at the Lick Observatory, had put 
the whole number of nebula in the sky at half a mil¬ 
lion-three times larger than the present figures. 
Though the exposures of the Lick plates were three 
hours long, Dr, Fath shows that the greater sensitive¬ 
ness of present day plates, and certain other advan- 


tive days, are described by the computers 


and Nicholson, at the University of Cali¬ 
fornia. deduce a highly inclined orbit, 
with the very email perihelion distance of 
one twentieth of the earth’s distance from 
the Bun, and perihelion passage on June 
28th, 1014- Kobold, on the other hand, 
finds the Inclination omall, the perihelion 
distance one ninth greater than that of 
the Barth, and the time of perihelion pas¬ 
sage as March 2nd. 

If the totter orbit to nearly correct, 
the comet should remain In the evening 
Sky, and move northward and eastward, 
gradually growing brighter until the end 
of February, but probably not reaching 
the naked-eye limit. 

According to the ephemerto computed 
from this orbit, the comet should be In 3 
hours 0 minutes right ascension, and 4% 
degrees north declination on January 28th, 
the laat date for which the calculations 
are made. Extending the ephemerto 
roughly, we find that on February 18th It 
should be In about 8 hours 35 minutes, 
plus 14 degrees, moving northeastward at 
an Increasing rate. 

If the alternative orbit to correct, the 
comet will Increase enormously In bright¬ 
ness, and be a very conspicuous object 
next June; but until further and better 
computations are available. It to of no use 
to attempt to say more. We may console 
ourselves with the knowledge that, accord¬ 
ing to either orbit, the comet will conttuue 
to grow brighter until well Into March, 
so that the fuller Information which will no doubt be 
available next month will not come too late. 

Of other astronomical publications which have re¬ 
cently come to hand, perhaps the moot Interesting to 
a paper by Prof. Fath, formerly on the staff of the 
Mount Wilson Observatory, upon the number of nebula* 
shown upon photographs with the great 00-lnch reflec¬ 
tor. The plates upon which them nebulw appear were 
taken in accordance with Prof. Kapteyn’s “Plan of 
Selected Amos," In white certain regions of the sky 
uniformly distributed over the heavens and about 16 
degrees apart, are photographed with long exposures, 
so teat studies may be made of the positions, motions, 
brightness, color, etc., of tfto very faint stars (white 
are so numerous teat it to hopeless to try so much an to 
count them over the whole area of the heavens). T+on 
the plates of 189 such regions (distributed from the 
Norte Pole to 18 degrees south declination) Fret Fate 
has identified 167 previously known nebula* amf 804' 
new ones, most of which, of course, are small and faint. 
If them selected areas are typical of the whole sky,- 
as tears seems good reason to suppose, tee whole num¬ 
ber of nebutae in the bee vena, capable of being dis¬ 
tinctly photographed with tee 00-lnoh reflector, giving 
one hour’s exposure on tee fastest plates (Lomlfire 
Sigma), should he 162JJ00. Many of tee larger of 


turn The a 



At B o’clock . Mar. 28. 


AtSH o'clock: March 1 . 

NIGHT SKY: FEBRUARY AND MARCH 

tages of the Mount Wilson reflector, make it possible 
to photograph equally faint objects With the exposure 
of one hour which he used. Dr. Fath however clears 
up the difficulty by recalling that the Lite photographs 
were made primarily for the study of certain conspicu¬ 
ous nebulas. Tho great number of faint uebulie shown, 
In addition to the bright ones, on the resulting plates 
led to the estimate that there must be half a million 
In the whole sky. But these brighter nehulm, like the 
fainter ones, are strongly clustered In some parts of 
tbe heavens, and hence the Lite photographs are mainly 
regions which are much richer in nebula* than the 
average of the sky. The Mount Wilson plates, being 
taken cm a plan which was carefully designed to avoid 
firing an undue preference to any region of the sky 
above any other, are free from this tendency, and hence 
tbe number of nebula, estimated from them, is probably 
nearly correct 

The Heavens. 

Aa our map shows, tee finest region of the sky 1s now 
lit the southwest and west The twin stars of Gemini 
bate near tee smith, attended by their fainter com¬ 
panions. Below them in the west shine the ruddy Aide- 
baran, tee golden Saturn, and the brilliant and fiery 
liars. Capelin, with its lesser neighbors In Auriga, Is 
high Id tee northwest with Perseus and Andromeda 


_____i nr# usually too small to show The incomparable Orion btetetoau the southwestern 

any mte details; but «# aocount of their usually ollipti- sky, tdtowed by tee noble outline of the Great Dog, 
cal form, Dr.Tath considers that a large proportion of whom nrtaor stars seem fainter than they really are, 
ut Aim utmirrd mlrato. stem tbe surpassing brilUanfe of Sirius quite outshines 

t*+***^,7*m mm tee imnm teem. Compared with teem cmmteitotema, thorn of tee 


eastern sky are dull. Leo, high up and almost due 
east, to the most prominent group. Below It to the 
greater part of Virgo, and to the right rises the huge 
length of Hydra, stretching from near the zenith to the 
horizon and below It. 

Arcturuu has Just risen, a little north of east Farther 
north and higher up to the Great Bear, now splendidly 
displayed. The Little Bear to on the right of the Pole, 
and Draco, Cepheus and Casslopolu are low on the 
northern horizon. 

The Planets. 

Mercury to an evening star all through February, and 
to very well placed for observation. To be sure, he to 
almost at hto nearest to the Bun, being In perihelion on 
the 21st, and at hto greatest elongation, IN degrees 8 
minutes east, of the Bun, on the following day, but this 
very nearness makes him exceptionally bright, while 
hto favoreblo declination, about 8 degrees north of tbe 
Bun. keeps him In Bight until 7 TO P. M., an hour and 
a half after sunset. 

At this time he to in Pisces, not far from the venial 
equinox, hut remote from any bright star. 
Since he appears brighter than Saturn, 
and equHl to Mars, there can be no pos¬ 
sible difficulty In Identifying him. 

Venus to In suia-rlor conjunction with 
the Sun on the 11th. Theoretically, she 
to a morning star before this date, and an 
evening star afterward Practically, she 
Is Invisible throughout the mouth 

Mars has passed opposition, and is re¬ 
ceding from us and growing fainter; hto 
apparent stellar magnitude changing from 
— O.O to +0,01 during the mouth, corre¬ 
sponding to a loss of half hto brightness. 

He to nearly stationary In the western 
part of Gemini, moving westward at first, 
then retracing hto path eastward, but u 
little more to the south. In the teleseojte, 
he shows a disk varying In diameter from 
14 seconds ou the 1st to 10.N seconds on 
tbe 28th. and distinctly gibbous, like the 
Moon two days from the full Jupiter to 
a morning star In Oaprlcornus. and rises 
about a A. M. on tbe 15th, so that he to 
too near (he Sun to to* easily seen 

Saturn Is in Taurus, conspicuously 
placed, setting a little after midnight on 
the 1st, and about 10 30 P M on the 28th. 

Uranus to morning star In Oaprtcornus, 
but Is too near the Sun to la* seen. 

Neptune to In the western part of 
Gemini, hto ]n>s1Uoii being 7 hours 53 min¬ 
utes 21 seconds + 20 degrees 27 0 min¬ 
utes on the 2nd and 7 hours 50 minutes 58 
seconds + 20 degrees 33,8 minutes on til" 
26th. He to of the eighth magnitude, and 
so cun bo seen even with a good field- 
glass , but he can only Is* distinguished 
from the faint stars kll around him by the aid of hto 
motion (making diagrams from night to night) unless 
a powerful telescoiie to available. 

The Moon. 

Tbe Moon to In her first quarter at 0 A. M. on the 
3rd, full at 1 P. M. on the 10th, In her last qimrter at 
4 A. M. on the 17tli, and new ut 7 P. M. on the 24th. 
She to nearest us on the 12th, and farthest away on 
the 28th. 

She to In conjunction with Saturn on the 5th, Mars 
on the 7th, Neptune on the 8th, Jupiter and Uranus on 
the 22nd, Venus on the 25th, and Mereury on the 26th. 
In the case of Mars, an occultatlon is visible from cer¬ 
tain parte of Asia, but not In our part of the world 

There 1s an annular eclipse of the Sun upon Febru¬ 
ary 24th, but It to unlikely that It will to- observed at 
all, unless from some shirts ul sea, for the region from 
which It may la* seen Ues entirely lit the South Pacific 
and the Antarctic regions. 

Princeton University Observatory. 

To Stimulate Internal Combustion Turbine Develop¬ 
ment, —It Is proposed that the Royal Automobile Club 
of Great Britain offer a suitable prize for the best, prac¬ 
tically useful rotary or turbine oil or spirit engine satis¬ 
factorily applied to a motor vehicle and entered for trial 
under R. A. C. regulations in 1015. It is believed that 
in so far a* invention ha* progressed, sufficient induce¬ 
ment is offered for tho expectation that inventive genius 
may solve this troublesome problem, and the prize will 
be offered aa a stimulus. The amount of the prize ha* 
not been stated. 



Three of (he type# of motor truth fenders that have been approved by the elty of pelroit 


Fenders for Commercial Vehicles ; 

T HK question of tho necessity for some j 
sort of fond or ori oommeroial vehicles i 
Ions has Isicn pondered by municipal j 
authorities in nearly every large oity 
whore the steadily increasing number of 
heavy self-propelled motor trucks servos 
always as more or less of a menaoo to life 
and limb and property. Mot until now, 
however, has any eoneertod action seeking 
to a solution of the problem been taken. 
The oity of Detroit, which is literally the 
hub of the American automobile universe, 
has taken the hull by the horns, so to 
epoak, and lias made it compulsory upon 
the owners and operators of commercial 
vehicles to equip them with fenders, as, 
a long time since, the traction companies 
wore compelled to equip their rolling 
stock with thorn. The action of Detroit 
in thus nompelling the use of such devices 
is taken or but a prelude to similar action 
on the part of Chicago police authorities 
and those of other large cities in the United 
States, and, incidentally, it opens up a 
large field for inventors of contrivances 
of the like. Throe of the typos of fenders 
that have boon formally approvod by the 
Detroit authorities are illustrated here¬ 
with, though tho pictures scarcely can bo 
taken os an indication of exactly what 
the police department wants, for it has 
given no inkling nor idea nor specifications 
of its particular desires It is stated only 
that the lower bar of the fender submitted 
for approval must be not more tlian six 
inches from the roadway when tho truck 
is being operated either light or loaded 
on tho oity streets. 


Motor Truck for Mine Rescue Work 

f I^HK recurrence of mine disasters, re- 

* vealing as it does the almost pitiable 
equipment that is available for the relief 
of entombed miners, has served to em¬ 
phasize the need of modern apparatus and 
appliances with which to carry on rescue 
work, and acting upon the suggestion con¬ 
veyed bv the successful use of oommeroial 
motor vehicles in otlior fields, the Bureau 
of Mines of the Department of tho Interior 
at length has developed a plan whioh re¬ 
volves ehicth around tho uso of a new 
and n[sicial typo of vehicle thoroughly 
and properly equipped for the purpose. 

The vehicle itself, which already has 
been delivered to the Bureau of Mines 
in Pittsburgh, is illustrated herewith and 
from the picture some idea of the com¬ 
pleteness of its equipment may be gained. 
Instant access to oveivthmg (he truck 
carries for rescue or ho pita! work is 
absolutely essential, of course, and for 
this nusori tho hodv, except, for the space 
occupied by the crew, is wrtualh a series 
of lockers and compartments and the 
interesting feature of them is that in 
nearly every case they open from the out¬ 
side and are held closed only by snatch 
hooks 

The equipment of the truck is most 
complete; the devioes it oarrnm form an 
uncommonly long list, including < von the 
caged canary that hoc proved so useful 
in determining the existence of poisonous 
gases. By way of emphasizing the groat 


amount of apparatus that is carried it 
is interesting to note that there are in¬ 
cluded no less than ten oomplete resus¬ 
citating outfits. The oxygon tanks, of 
whioh there are six, are carried beneath 
the body on a sub-frame and are so plaoed 
that they can be drawn forth from out¬ 
side the truck. The oxygen pump is 
operated by the truck engine and is 
mounted at the left side of the chassis. 
Directly behind the driver’s seat there is 
a series of oompartmonts con taming a 
tent, 22 feet of hose, three miner's picks, 
three shovels, a four-pound sledge hammer 
and two axes. The seats for the crew are 
behind these compartments and beneath 
them there is more storage spaoe with 
another large looker, made up of a series 
of shallow drawers below the steps at 
the rear. These drawers serve to hold 


I saws, hose couplings, reducers, toanners 
and 200 feet of half-inch rope. 

In the central compartments along the 
body there is a life lino reel, a oomplete 
telephone Bystem for mine communica¬ 
tion, and a various assortment of neces¬ 
saries such as oompasses, tools, and snatch 
blocks and tackle. Stretchers and fire 
extinguishers are disposed on the outside 
of the body by means of special hooks. 
On the running boards there are two more 
large boxes which are used to house mine 
lanterns and other miscellaneous equip¬ 
ment. Completing the equipment there 
is an eight-inch swivel headlamp mounted 
on the dash. 

Motor Track “ Emergency Wagon” 

CUMULATING the practice of street 
railroads and gas and electric light 


companies that most of Moewity be 
for all kinds of emergencies, ft prominent 
oommeroial y»WMe raaiuifeotuiwr hn*iv»- 
pared and placed in sendee the mxmsgtmy 
wagon that it shorts by the aocompanytog 
illustration. The wagon k a light ema- 


with tools, spate ftotto. wri. to fact, wy- 

thing that may be necessary to succor a 
crippled ear on the mad; the equipment 
is complete even to an extra pair of wheels 
whioh may be seen carried at the back of 
the body. In the picture, tho emergency 
wagon is shown towing a disabled oar 
which is a little the worse for an encounter 
with a trolley car. The front of the 
touring oar rests on an extension on the 
emergency wagon, as may be seen, and 
when this extension is not in use it folds 


Up out of the way. 



Emergency truck towing a machine damaged in a trolley ear collision. 



The rescue truck carrlee pulmotors, oxygen pumps, respirators, fire extinguish- 
ere, a telephone system, mincin’ teals, and medical supplies. 


Motor Truck Queries and Answers 

P. A. S. writes: "I want to get a two- 
ton truck, but am pussled as to the Ma¬ 
sons for the two distinct types, t. e., those 
having the motor forward of the seat-—as 
In the pleasure car—and those In which 
the motor Is placed directly under the 
driver’s seat and floor boards. Can you 
give me the advantages of each type?" 

A. Much depends upon the purposes for 
which you Intend to use the truck and the 
type and slse of body you wlU find neces¬ 
sary. A motor placed forward of the 
driver's seat, under the conventional hood, 
Is exceedingly accessible and nearly all 
parte can be reached easily from a stand¬ 
ing position. This design serves to In¬ 
crease the wheelbase of trucks having 
bodies of only moderate slse, and there¬ 
fore adds to the stability, balance, and 
ease of riding. Beyond certain limits, 
however, a long wheelbase becomes a dis¬ 
advantage. Some designers consider that 
the motor placed under the driver’s bent 
renders the entire outfit more compact and 
enables a greater amount of space to be 
devoted to the body. Although such mo¬ 
tors may seem to be somewhat Inacces¬ 
sible, they are In reality easily reached. 
The driver’s seat Is either made to tilt to 


tlrely with but little exertion, or the-finer 
boards hud sides may be taken out so that 
any part of the motor will he exposed. 
However, the space occupied by the motor 
of a large truck is so small by compari¬ 
son with the length of the body that It 
matters but little whether the motor he 
placed forward of the dash or under (he 
seat. Leading trnok manufacturers pro¬ 
duce both styles, and we would not advise 
that this be a determining factor In the 
selection of n truck—unless you ore to be 
cramped for room in your garage and need 
every Inch in wheelbase length that yon 
can save. 

G. D. P. asks: "Why do we not ses 
more kerosene used as a fuel for motor 
cars In this country? Do you beitov* tin 
future lies to its use in the truck or pleas¬ 
ure ear? I understand one make of pleas- 
are car has been produced that & luteuM! 
to use kerosene as a fatten.>‘V , 

< A. The fuel problem ha* net *tmmM 
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Wireless Telegraphy and Telephony 

Simply Explain**! 

TO F«c*t, IM Baatmlime ly ALFRED P. MORGAN Pike S1 .OO Pertpeid 

Thi tlmelnt, lmt—t Old MMf lUwntniWH >Xxlor war* mmUUKtd ad laJreteaa. 

Ar t*a arinteM operator, m«tnr or pr^HtJeiwI 

Thil i* oodoofatodly (km of (ke moat comprehoonr* treabta on the wh)ect, nod a clorr rtudy o( it* page* 
wffl enable one to muta ell the detail. of tbe «<>«U tnamiaion of nwi|». The author ha* Sled a 
loog-Mt want and hat ntc oe eded ia furnithkg a lucid, comprebenable explanation in ample language of 
the theory and practice of wfr ela e telegraphy and telephony. 

Tbe book treat* the abject free* an entttofy new naadpomt. It k well iliwlnted by orer one hundred 
and fifty inwiltil photapaph* and drawinp. AU diagram* have boon made m pewpecJire «howmg the ra- 
tfraaeati a* they actually appear in practice. Tha drawing* are carahdly keyed and labeled. Many of the 
photopepht are accompanied by phantom drawing* which reveal the setae end ptapoee of etch pert. 

MUNN Sc COMPANY, live. 3S1 Broadway, Now York, N. Y. 



T’HEY take you across the blue waters of the American 
* Mediterranean to Florida. Cuba, Porto Rico, Bahamas. 


































firestone 

Truck Tires 


Tire Equipment for motor trucks is a science in itself. Experienced 
truck operators no longer bargain on the basis only of such a size, 
such a mileage adjustment, at such a price. 

The Firestone practice of closely classifying all 
delivery, hauhng~and transportation"requirement8 fT M 

has put tire equipment on a different basis— 8?L* 

as much better as it is different. 

Your class or classes of tire needs, for P 

maximum truck efficiency at minimum ^ J 

cost, are among those analyzed by the 

Firestone experts. %, $ > * 

There is a Firestone tire to meet each 

and every need, made to specifications, ^JP|*’'» r . 

with uncompromising accuracy. £ s\ ’A 


That ii the tire which will cost you least 
to use—though it may coat most to build. 
That it the tire which the Firestone man, 
whom you call in for consultation, wifi 
recommend for your requirements — and 
only that. 

Firestone Salesmen sell Service. They seM 
most protection to truck mechanism, most 
miles without wheel trouble or delays, most 
miles per gallon of fuel 

Most mileage — 
Most service — 
Per dollar 


THE FIRESTONE TIRE ft RUBBER CO. 


Jtfdtar Agent* Wantmtf 
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ELECTRIC^™ 5 

| SPECIAL Grind w* 

MACHINES Polishers 


Electric Eitjllae Htsrter. imd Electric 

LiahUna Equipment tnr Motor Boats 
Apeleo Stance Batteries 


THE APPLE ELECTRIC COMPANY 


When Pipe Unions Leak, They Leak— 

1.—At the seat. 2.—At the thread*. 3.—Through blowhole*. 



n leak at non* of these three places nor anywhere else. 

1 —Because its seat is drnsifted steel deeply cushioned into soft drawn brass. 

1 2 —Because threuds are cleanout to standard pipe taper, and 
especially because this wrought steel 
union has this same coefficient of 

expansion and contraction as the BLnf MJCfitlfl 
wrought pipe itself 
3—Because ('old Drawn 
Steel can have no blowholes, 

.sandholcs or similar defects. 

^B ' And on top of ill thu iht Mstk 
-Celd Dttwn Union rruJtlsa 

.rosasfcl by sn umm >»%■ >Hor 
W pneof. timi ht v tnt SmmpU. 

" MARK MFC. CO. ' 
fw taftfsr«MpMMOi. ILL.. U.S.A, 


(tho afrtem upoets ta thk mm ttetto ' 
tb* ou* abroad. It t» In tht amutrlss la 
which we find gasoline at forty, fifty, and 
even sixty cents per gallon that the great* 
est Interest in kerosene carbureter design 
is manifested. Notwithstanding the fact 
that one of the leading pleasure Car manu¬ 
facturers has produced a model, a pert of 
the regular equipment of which is a kero¬ 
sene carbureter, we believe that it is the 
truck owners who will first take up the 
use of kerosene on a large ecale. The 
reason for this assumption 1 b easily un¬ 
derstood when it Is remembered that a 
touring car can travel from eight to twen¬ 
ty-five miles on a gallon of gasoline, 
whereas the mileage of a truck on the 
same quantity will be from eight to ben. 
Furthermore, gasoline la a much cleaner 
fuel to use, Inasmuch as auy that may 
be spilled when the tank is filled will 
quickly evaporate without injury to the 
varnish, upholstery, or other surfaces of 
the car. Kerosene, on the other hand, U 
not as volatile, ai>d any drops left on an 
exposed surface will soon collect dust and 
detract from the general “spick and span” 
appearance of the car. As comfort util¬ 
ity, and pleasing appearance are most 
sought after in a touring oar, and as econ¬ 
omy Is paramount In a truck, It Is evident 
that gasoline, ns It Increase* tn price, will 
be In greater demand for the former than 
for the latter. 

Winter Sports in Switzerland 

(CoNolodsd from poo* SI.) 

The social form of tobogganing is bob¬ 
sleighing, which is unquestionably the moat 
enchanting kind of sleigh riding. The in¬ 
ventor of the "bob” is an American, Wilson 
Smith, and St. Moritz prides itself on hav¬ 
ing first introduced this sport in 18110. The 
bobsleigh is composed of two pairs of steel 
runners, one behind the other, on whioh 
rests a wooden seat, about ten feet long and 
about one foot from the ground, capable of 
accommodating from about four to six 
people. 

The bobsleigh ig now a machine whioh is 
the result of a thousand oareful experi¬ 
ments, exactly tested and practically con¬ 
structed. With it results are obtained of 
whioh the inventor at first oertainly never 
dreamed. The putting together of the dif¬ 
ferent parts, the dimensions, the weight, 
the materials of which these parts are made, 
the construction of the steering apparatus, 
the choice of brake, all this the sportsman 
has to study and carefully test, if he would 
take part in this modern exercise with the 
fullest success. 

Through the simultaneous bending of the 
team at the curves, greater swiftness is at¬ 
tained, and in addition time is gained by 
certain motions, carried out at the com¬ 
mand of the leader. 

On a straight run, the guidance is com¬ 
paratively simple, though care must be 
constantly taken, because slight imper¬ 
ceptible unevenness o' 1 tho run turns the 
bob continually from its proper direction, 
and the steersman has. .to use the greatest 
attention. With constantly stretched guid¬ 
ing ropes, he must have the two front 
runners ever in fooling, and guide the bob 
- softly like a well ridden horse. He must 
also, by steering with presouoe of mind, be 
able to parry at once a possible shake. 
Therefore, in a kind of way, he uses the 
qualities both of a good horseman and an 
efficient motorist. 

On the curves, which almost form a 
semicircle, care is to l>e taken, in the first 
place, as to the correct entrance. If the 
entrance be good, the curve is already half 
done. If tho bob runs with full speed to 
rise over a summit, then it is necessary to 
guide it with an iron fist through the curve, fr 
In coming out of the curve, the triumph of 
skill is shown in taking one in the opposite 
direction steadily and without upsetting. 

The runners should be of medium length, 
and not too thick. Leaden ballast of be¬ 
tween 60 and 100 kilogrammes (110 and 
220 pounds) is always carried. The lead 
is fitted in plates under the seat board, 
more in the middle and behind than in 
front. The runners must be kept quite 
smooth, and the steering apparatus ami ; 
brake be always well greased, hi order to 
work easily and oorreotly. Another my ft 
jeajcyahle too* (port, to U* *1* fr Mfrjfli 


Do You Remember When 
This Event Occurred^ 

How Many Times 
Have You Ever 
Said “Hell*” 

How many times a day 
do you suppose that little 
salutation is called over the 
telephone ? 

By the way, are yon old 
enough to remember the 
sensation of amazement 
that greeted the first tele¬ 
phone ? 

That first wire stretched from 
Boston to Somerville and—Won¬ 
der of Wonders!—people were 
talking to each other over a distance 
of three miles. 

That was nearly forty years ago. 

So long ago it seems like ancient 
history, doesn’t it? But just think! 
At the time that first telephone 
was causing so much excitement, 
Richmond Straight Cuts already 
had an established reputation as the 
Perftcto of Cigarettes. 

Time erase* many incident* from the 
memory—but quality it luting. Quality 
mokes an impre.iion that year* cannot 
wipe out. Time cannot diminish the 
popularity of Richmond Straight Cut*— 
they are still the be»t of all Virginia 
Cigarette*. 

2 ° 

for 

15c 



SPARK COILS 

AND THEIR CONSTRUCTION 
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Impartial 

Ibonomical 

. M echanical 

S|)ervii^ 

' !{ yt0IUrn» Recorder gives 
'^M0ifep«per vision at all times 
:, :h 0P^ yam delivery and ship- 
fang equipment 
The Sends Recorder super¬ 
vision is mechanical—there- 
: JmHb accurate^ impartial and 

I^M^ervis Recorder tells 
* J ^when the vehicle began 
stopped work— 
number of hours it was 
in *ctual service. 

XHelr much delay there was 
'^mibading— 

many stops were made. 
„ much time was taken 
fatfhinch— 

Hoiv much overtime, if any, 
anjimade by the driver. 

I^CP you know any unauthor¬ 
ised use of the vehicle. 
Permits you with certainty to 
lay off vehicles in dull season. 
Raises the standard of effi¬ 
ciency of your employees— 
fh»e Servis Recorder is self- 
contained. It is not con¬ 
nected with die running 
gear or motor in any way. 
The Servis Recorder works 
equally well on horse wagons, 
motor trucks or sleds. 

It is the one dependable de¬ 
vice that never tails. 

What the Servis Recorder 
has done—what it will do for 
you—will be gladly told upon 
request. That it will save 
money for you is certain. To 
inquire how will not obligate 
you. 

We invite correspondence. 

tie Service Recorder Co. 
2228 Esst 105th Stnst 


The Servis Recorder hu bees 
adopted by more than 35 Raflroada 
for ’ ** '* * 




Eighty Years of Faithful Service to 
the American Public 

The Mitchell-Lewis Motor Company has the enviable 

record of eighty years of faithful service to the American public . Bear this fact 
in mind when you get ready to buy a car, for it operates as insurance of quality. 

No thoughtful business man ever buys a commodity or a 

luxury or a necessity without looking into the character of the men who 
make it. This rule of trade is more imperative in the purchase of an auto¬ 
mobile than almost anything else you can name. 

Eighty years of faithful service is an asset of no uncertain 

value. This company held the respect of the early settlers of the western 
country because of absolutely honest merchandise in the shape of farm 
wagons. It established its standing before automobiles were known. When it embarked 
in the automobile business, it clung to the policy that made its farm wagon business famous. 
And its automobiles are famous for the same satisfying reason. 

You’ve got something behind you when you buy. Our 
standing and prestige constitute a bulwark of safety . Add to this the remark¬ 
ably fine character of the Mitchell Models and your purchase is as solid as the Rock of Gib¬ 
raltar. Ask any farmer in America what he thinks of the old Mitchell-Lewis Wagon 
Company. Ask any one of thirty thousand Mitchell automobile owners what he thinks 
of the Mitchell-Lewisj/lf otor Company. Their reputation and reliability are precisely the same. 

The Mitchell Models for 1914: 


‘$2,350 


The Mitchell Little Six—fifty horse-power—132-inch wheel base— *« qqc 
36x4#-inch tires—two- and five-passenger capacity - - - 
The Mitchell Big Six—sixty horse-power—144-inch wheel base—g 

37x5-inch tires—seven-passenger capacity. 

The Mitchell Four—forty horse-power—120-inch wheel base—four CQC 

cylinders—36x4#-inch tires—two- and five-passenger capacity * >0510 

All Prices F. O. B. Racine, Wls. 

Equipment of aU the Mitchell Models Included in the 
Liet Prices Here Gwen : 


Eleetric MtfatsftM asd # 


U—alec trie horn—alec trie magnetic exploring 
Jiffy quick-action aide cur. 
ie*extra—doable extra tire 


lUcine.WU.U.S.A. 

Eighty yeart of faithful senses to the American public. 









A Motor Truck Is primarily and essentially a 
Truck. Motor. For the engine bears the brunt of 
the work. It must conquer the 30% grade; must 
forge along under overload; must be able to run 
hour after hour at maximum governed speed; must 
withstand the misuse of green drivers. Against 
the negligence of hired drivers, as well as against 
the competition in trade, the owner must guard 
himself. He does—with a Continental motor. 


Continentg L, Motors 


To generate the power required 
to mtet the ntfiiiiius ilenumlx of 

nm.t he able to get every niinre o 
fnngy from the fuel. As every driver 
knows, only the finest type of engine cult do 
thisMii'i essfully. Lubrication, cooling, align¬ 
ment, must be perfect j machining must be 
perfect - plus. In every one of there essen¬ 
tials Continental Motors excel. 

Ten years of manufacturing experience, 
an engineering corps intact since the organi¬ 
sation of the company) the co-operation of 
the big teclmiutl experts of America ami 
Kurope, and extraordinary facilities for eco¬ 
nomical production, have made this motor 
pre-eminent—and America’s Standard. 

Why, then, aie Continental-equipped 
trucks in their clast, lower in price than 
those of competitive makes? Because Con¬ 



tinental motors, used by over one- 
half of all the firms manufacturing 
motor trucks in this country, and 
built in factories having 45,000 capa¬ 
city, can be produced at a lower unit 
it, and because the expense of selling a 
Continental-equipped truck is lower. This 
motor cuts down'‘selling overhead.” It 
has a business reputation. Its credit of good¬ 
will has never been impaired by a failure to 
deliver. And 10,000 indorsers of its credit 
are today using Continentals in cars that are 
pleasure cars in fart as well as in name, and 
in commercial cars which bring their owners 
steady profits. 

Business Demands the Best. Continental 
Motors Meet That Demand. 
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ISuUlTWMll THE BEST MORN 


THE EDISON?^ 


How u n coaitnictcd. how much a will cost, is it pi 
licsl Iron, an archilcrtursl and fngincerma taodpoi 
These sod other iniporunl queatiom relating to the se 
ture are daciraed in a good, ihorouyh, dhneaied an 
publishedm Sthntlfic American Supplement I6SS. Pi 
10 cents by mmll Order Ironi your newsdealer or h 


MUNN A CO , Inc. PM,Aar,. Ml Broadway. N. T. 


TYPEWRITERS f 


j gb l 

f^KL Visible Writer* or otherwb* 
L C.MITHS,UNDERWOODS.OLIVERS,Etc. 
r^^Urer. I r I ^,, MF RS. PRICliS 
Pri'ce'i $Vs.#0 Up 
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WE TEACH Retail Advertising. Window 
Trimming, Show Cord Writing, Salesman^* 

In order lo acquamt yeuwltllourachool and methodic! Inslruc- 
tton, we will suit you/rw our new 6fty ecu book, iniitlctl 
TEN OX8IT.AY MANAQKBB TELL 




tie free book we will also 




CRUDE ASBESTOS 

DIRECT PROM MINES 

R.H. MARTIN 

oma. ST. PAUL MIILDU 
220 Broadway, New Tori 


PROM NOTHING TO NINE MILUONS 
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Build Your Boat Now 
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times it has been taken 
fraMoa. by many oouni 
bittern, aid naming, »|WPf 
•till la ita youth. The fr we wtf hv 
mark, a Norwegian valley, Were the firatj 
to make the ski a sporting implement We 
mu*t thank them that siding qitioldy mnde 
its way. The performaneea of the Norwe¬ 
gian ski runners coupe universal adr 5-- ' 


tlon. Everywhere the ski qtdeidy found s.1 
hearty reception, and, to the pweect day, 1 
the number of Its votaries taweasw n»* 
oeoaingly. 

There are various shapes of the ski, abort 
and broad, long and narrow, and all with 
their special purpose, but no farm is ao w«U 
suited for use in mountaina, forests and 
lowlands as that of the Telemark valley, 

The length of the ski should depend on 
the height of the runner ;-h* should just be 
able to reach their points, when standing 
upright with outstretched sms, the ski be¬ 
ing placed perpendkmlarty on the 
Only ash or hiokory is used, other k 
hardly worth consideration. A*h,« 
the mountain ash, gives a superior mate¬ 
rial. Hickory is harder and wear — 
but is heavier. 

’Binding" is the name for tho i 
meat used for fastening the ski to the foot. 
Every year new methods an brought out, 
and patented, but the fundamental system ] 
is bard to improve upon. 

As further requisites for the ski runner | 
should be mentioned the single and double 
stick, the fur lining to prevent bank slip¬ 
ping, and when on a tour, extra straps and I 
Bid points, carrying straps and repairing 
materials, ought to be provided. 

It may interest some to read of gigantic 
jumps on skis. The longest known jump, 
to the present time, was executed by T. 
Smith with a distance of over 49 yards, 
from tho Bolgen jumping platform at 
Davos, but unfortunately he fell, so that 
this perforins non could not be counted, and 
the record for acknowledged jumps is held 
by his brother H. Smith with 48 yards. 
Those astonishing performances attract 
large crowds of on-lookers. 

Foolproofing the Motor Truck 

(Concluded from page 97.) 
which formerly received hut scant lubrica¬ 
tion, are now provided with grease cups 
which require only a quarter of a turn 
osch day to supply the necessary lubrica¬ 
tion to these parts. 

In considering the points covered In the | 
foregoing article, It must be remembered 
that such designs and attachments as men¬ 
tioned wlU not be necessary on all trucks, 
for mauy coimnerclal vehicles are designed 
especially to serve the purposes of those 1 
Arms who intend to employ only expert 
chauffeurs Even such drivers, however, 
not perfect, nnd the tendency of mod¬ 
ern truck deslgu is to eliminate all cause 
of worry on the part of the owner. But, 
paradoxical as it may seem, in olit 
a part of the “personal element," it is a 
psychological fact that in one instance, at 
least, it has been caterod to. The 
lug application of electric starters I 
tor trucks is based, not so much on the de¬ 
sire to save work for the driver, but 
rather on the wish to overcome the oae| 
feature of gasoline truck operation In 
which the electric vehicle was formerly 
far superior. No matter how expert a 
driver may be, he will be almost certain 
to leave the motor running daring short 
stops, and if these are frequent, the gaso¬ 
line consumed by the motor when the 
truck is idle may exceed the amount of 
fuel used during the actual progress of| 
the vehicle. Furthermore, if a gasoline 
truck is need under these conditions on 
rentes on which the stops are close to¬ 
gether and of varying duration, the 
and tear on the motor will be at least ap¬ 
preciable at the end of the year. .It,1aj 
the attachment of the starter, therefore, 
that is expeeted to overcome this objec-! 
tlon to the use of a gaaottne trade i 
abort hauls and frequent stops, for it 
hoped that its appeal to the driver’s awdjK 
hnictl Instincts will prompt him to «M tftej 
bmvtegtbe motor 
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PARKER, STEARNS A CO.. 
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Experimental & Mode) Work 
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“There’s the Car for Economy” 


VTO one knows this better than the expert mechanic 
at your garage. He’s been expecting this sweep¬ 
ing change in automobile construction. He knew 
that the demand for economy has been growing 
and growing until the public could wait no longer. 


Now the heavy car is doomed. It costs too much to run. 
The light car, the high grade car, the car of comfort, 
quality and speed, will take its place. The Jeffery is here. 


The Jeffery Four is the first high grade, light 
weiglit, quality car of comfort produced in 
this country to sell at $1550. The same type 
of car has been sold before at $2500 and 
more. The man who before had to buy the 
big, bulky car is coming down for econ¬ 
omy and the man who before had to buy 
the cheap car to gain economy is coming 
to the Jeffery standard for comfort. 

Three things made the Jeffery Four possible 
at this price—capital, equipment and expe¬ 
rience. Few manufacturers in the United 


States could produce a car of this quality at 
this price. Two of these would not do it 
because they are entrenched in the low 
priced field. Some could not do it for at 
least eighteen months. All others could 
hardly hope to accomplish it, lacking capi¬ 
tal, equipment and experience. 

The dealers were quick to recognize these facts. 
The public is rapidly coming to a realization 
of their importance. Good mechanics knew 
that it must be so, but they did not expect 
this ultimate type of car to come so soon. 


Electric starting and lighting, without 
ilmns, gears, healings or lielts Left 
hand dine and renter control 
Imported annular ball beatings through¬ 
out , (Speed up to forty miles an hour, 
shut ift ymn engine and coast half a 
mile) Spnci universal joints. combina¬ 
tion force feed and splash oiling system 
Leather ring coupling between clutch 
and transmission 


Lour forward speed transmission—the 
lightest and easiest to operate 
High grade, full floating type rear axle, 
on imported annular ball bearings—a de¬ 
light to the motor wise. Vanadium steel 
springs and axles 

TIoseh duplex ignition, Rayfield carbur¬ 
etor, pressure feed gasoline tank with 
gauges on tank and dash, demountable 
rims, advanced type of liody designed by 
Rothschild 


Jeffery Four equipment includes N cverleek 
top; top cover; rain vision windshield; 
electric lighted dash ‘ with Stewart- 
Warner speedometer, ammeter, air 
and oil pressure gauges, four position 
light switch and small storage compart¬ 
ments; Klaxet horn, foot rest; extra de¬ 
mountable rim with carrier, and complete 
tool and tire equipment. Engine driven 
jiower tire pump, $25 extra 


The Thomas B. Jeffery Company 

Main Office and Works, Kenosha, Wisconsin 
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would like 
to receive them. 


The article 
‘ should be so 
• imply 
worded end 
eo free from 
technical 
expressions 
that an in¬ 
telligent 
business 
man will 
readily un- 
derat and 
them. 


The photograph* should, 
whenever possible, pre¬ 
sent a human being hand¬ 
ling the device illustrated. 

More professional and busi¬ 
nessman read the Scien¬ 
tific American than any 
other periodical'— men 
Who are employera of 
labor and uaera of machi¬ 
nery, and who want to 
know about new invert- 
dona and discoveries that 
map help them in their 
business- But they want 
their scientific, news 
briefly and simply. 


Accepted srticles 


will be petti for 
ptdmptty. 
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The 8a»nnc imtius “Safety First* Medal . . 

The ButdnMfl Side of the "Safety Fleet" Principle . 

A WlrelfiM Danger Aboard Ship , .... 

Oil and Wool from Pine Needle*. 

Correspondence... 

Earthquakes and the Panama Canal. 

Safe and Unsafe Practices In Railroading .... 
How gome Very Comonm Accidents Are Caused , , 

Four-gun Turrets of the French Battleship "Normandie 

Fighting Grasshoppers In Uruguay. 

Safety In Steel Work#. 

Curiosities of Science. 

The Human Body in Action . . 

Military Aeronautics In the United States . . . 

Spontaneous Combustion. 

Safety in an Automobile Factory , . 

The Strangest Form of Cloud: Mtmmato-cumulti* , 

A Portable Field Searchlight ....... 

The Expanding Weather Map. 

Proposed Improvement at the Patent Office . , . 

The Eruption of Sakurajlma .... ... 

Dried FmHs and Their Use . , .. 

Variations In Atmospheric Oaone . 

A New Fish Curing Method. 

Antarctic Postage Stamps. 
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Fire Insurance 

Efficiency 

Engineers 

As a manufacturer you 
have made your machin¬ 
ery efficient, hut have you 
maximum fire insurance 
to protect adequately your 
efficient machinery ? 

We furnish indemnity, 
hut as well a service of 
efficiency engineering on 

Fire Protection 

Construction 

Hazards 

Contracts 

Rates 

Maintenance 


HARTFORD 
FIRE INSURANCE CO. 

HARTFORD, CONN. 


ROTARY PUMPS AND ENGINES 

Th*4r Ori,in and Daralopmoot 
An imiwrt.nl im of p .pen urn. • UKxk. 1 mom. of 
rotory pump and engine horn 158 ft and illunalad wldi 
dw drawing, .tmwmg rfw eoruimepon ot vanou, Im J 
pump, and engine, tfl illudraltou. Omlainud n Suppla- 
mam, 1109 , | | |(). lilt Prwe 10 cuuM uarh. Fn, wTk, 
Munn A Co Inc . , n d nil nuwwlaalcn 

What are 
You Doing 
to Get 

Repeat Orders? 

There's only one reason why a 
wise automobilist purchases the 
same make of car TWICE. And 
that is, because he figures that this 
particular make of car gives longer, 
better service than ANY OTHER 
car of the same class. YOU 
know that a car’s life and useful¬ 
ness depend on bearings, as on few 
other things. 




The Only Non- Granular or 
Fibrous Bearing Bronze 
Wears Twice as Long as 
Any Other Bronze Made 

That's a fact about which there is 
no dispute, and it’s a fact you can 
easily settle for yourself (as many 
leading car manufacturers have 
already done) by writing for special 
information as to how NON- 
GRAN will fit YOUR part.c- 
ular needs, preferably sending 
blue prints. 

AMERICAN BRONZE COMPANY 

ftl-tao CARTON MLVD. 

BERWYN, PENNSYLVANIA 
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Preventing Accident and Injury 


to Workmen and Machinery 



“AN ACCIDENT!” The news flashes through 
tlic plant. There ivS a scurrying of many 
feet, then a lull. 

“Anybody hurt?” is likely to be the first inquiry. 
Maybe the answer is, “Bretley broke his arm.” Or 
may be the answer is, “Just a scratch, but the big 
cutting machine is a wreck.” 

It is a familiar story repeated with thousands upon 
thousands of variations month after month. The 
Manufacturers’ Association says that 500,000 avoid¬ 
able accidents occur within a year. 

“Avoidable.” Men are turning to that word — 
they have begun to consider safety with more care 
than ever before. New York established a Museum 
of Safety. A Congress of Safety has gone deep into 
this vital problem of applied conservation. 

Safety is being made a science—“Safety First,” a 
watchword. 

And the science of safety finds its chief safeguard 
in mechanical security. To attain mechanical secur¬ 
ity in all the many avenues of its application no step 
is more direct than that made possible by Electricity. 

For example, electric motors placed within the 
base or frame of a machine so as to drive the ma¬ 
chine with gears or belts that are totally enclosed, 
make it practically impossible for man or woman to 
have clothing caught and life endangered. 

Power application in this form cuts out all the 
many dangers of overhead shafting — the danger of 
falling sections, belt wheels, broken belts, which 
have filled the history of American manu¬ 
facturers with so many tragic chapters. n*Gua»m 

Beyond this, it directly decreases fire 
danger by eliminating bearings that may 
be overheated to the point where they 
cause fire, as well as other frictions that 
are a constant fire danger. 

The method of control is another “safety 




first” feature of the electrically operated shop. 
Motors are started and stopped by push buttons, 
located at the most convenient point on each riaa* 
chine. Whenever an overload or other unnatural con¬ 
dition of operation occurs, the motor stops automati¬ 
cally— before the condition becomes dangerous. This 
method of controlling power eliminates to a large 
extent the “personal element ”as a factor in safety. 

To decrease fire danger is to reduce insurance 
rates. In a still larger sense the increased safety 
of electrical power and motor drive are themselves 
an insurance that means unquestionable economy. 
It was declared at a session of the Manufacturers’ 
Association that “a conservative estimate of the eco¬ 
nomic loss in this country, through industrial acci¬ 
dents, places it at a quarter of a billion dollars each 
year.” The actual experience of manufacturers 
who have installed the modern system of using 
power made possible by electricity, proves that an 
immense reduction in the number and seriousness 
of accidents and injuries, and a vast saving of 
money penalties, may be confidently counted on 
to follow the extension of this system. 

Add to this insurance the productive advantages 
of the motor drive method, in small plants as well 
as in large plants, the low cost of installation and of 
maintenance, the labor economies, the advertising 
effect of a clean, lighter, more attractive-looking 
plant, and the business wisdom of this method need® 
no further argument. Take up the matter today 
with your electric power and light com- 
cfExzo*** pany or any General Electric Company 
dealer or agent in your vicinity. You will 
find them more than glad to cooperate with 
you,and no matter how complex your prob¬ 
lem may be, they have at their command the 
service of any part of our organization that 
may be most helpful to them and to you. 


GENERAL ELECTRIC COMPANY 


Atlanta, Ga. 
Baltimore, Md 
Birmingham, Ala 
Boise. Idaho 
Boston, Mass 
Buffalo, N Y. 
Butte, Mont 
Charleston. W. Va. 
Charlotte, N C. 


Largest Electrical Manufacturer 


Elmira, N. Y 
Erie, Pa 

Fort Wayne, Ind. 
Hartford, Conn. 
Indianapolis, Ind. 
Jacksonville, Fla 
Joplin, Mo. 
Kansu* City, Mo. 


Keokuk, Iowa 
Knoxville, Tenn. 
Los Angeles, Cal. 
Louisville, Ky. 
Madison, Wis. 
Mattoon, 111. 


Memphis, Tenn. 
Milwaukee, Wis. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La. 
New York. N. Y. 
Niagara Falla, N. Y. 


Omaha, Neb. 
Philadelphia, Pa, 
Pittsburg, Pa. 
Portland, Ore. 
Providence, R I, 
Richmond, Va. 
Rochester, N. Y. 

Salt Lake City, Utah 
, San Francisco, Cat 


St Louis, Mo. 
Schenectady. N. Y. 
Seattle, Wash. 
Spokane, Wash. 
Springfield, Mass. 
Syracuse. N* V. 
Toledo, Ohio. 
Washington, D, C. 
Youngstown, Ohio. 





Electric lighting and starting equipment for motorcycles. 


Electrically Lighted and Started Motorcycle 

W HEN, about a year ago. oue prominent manufac¬ 
turer of motorcycles placed on the market a 
machine equipped with an engine starter of the spring 
type, thus marking a new era In motor bicycle construc¬ 
tion, It looked an though the last word had been said. 
Now, however, there has been placed on the market by 
anottwr maker a motorcycle which not only has a com¬ 
plete electric lighting system even to the dynamo, but 
which has An electric engine starter a« well. This 
year 1» the motorcycle field, electric lighting Is com¬ 
mon, though so far only one maker has attempted to 
follow in the footsteps of the automobile engineer to 
the extant of equipping with an engine starter, too 
Hfs machine is shown by tbe accompanying lllustrs- 


is m the electrical equipment is absolutely 
necessary, of coo rue, and this has brought about the 
development of a clew combined generator and start¬ 
ing motor that baa a number of Individual and highly 
interesting features. The combined unit Is mounted 
Just ahead of the engine, to which U Is attached by 
means of bolts and straps. It drives and Is driven 
through a roller chain which gives a reduction of ap¬ 
proximately SI to 1. The battery has six cells and Is 
Split tetb two units, haU being o® either side 'of She 
triune at tbe back of tbe teat post, for operating the 
head lamp hud the tail lamp the voltage Is six, but 
Whan need for starting purposes the cells are connected 
in series, giving 13 volte. To start the engine It Is 
merely necessary to chase a small switch on the handle 
bfUM immediately after the engine, hue picked up its 
own cycle of operations tbe switch la thrown the other 
why, making the neoaaaary connecttoea to charge the 
battery • at rix 1 swt^^v.The- change In 1 the mechanical 
starting imotar to generator Is made auto- 
■#. ;an mows**. The, 

e Is oempoMid wonBd Asd vrith the batteries In , 
^ ifiirat 4j» watts at 


revolutions a minute. The time necessary to start the 
gasoline engine varies from about four seconds In warm 
weather to about 12 seconds lu cold weather, provided 
the engine Is In good condition. 

Tbe construction of the generator-motor unit is novel. 
The commutator Is within the armature colls Instead 
of being at the end of the armature abaft hs Is usual; 
thus great compactness Is obtained. The four pole 
shoes are carried ou the field piece casting and tbe 
brushes are mounted in holders on the case cover. 

Obviously, some device to maintain the output of the 
generator practically constant regardless of vehicle 
speed is essential and this Is contained iu a casing 
mounted Just above the generator-motor unit. This de¬ 
vice performs a dual service, for lu addition to pre¬ 
venting the charging current rrom mounting too high at 
high engine aimed* It breuks the Connection automatic¬ 
ally between the generator and the battery when the 
voltage of tlic former becomes less than that of the 
latter, as when the engine Is stopped, for Instance 
The battery, as already baa been made plain, Is con¬ 
tained In two" cases curried at the hack of the seat ihwI 
The casings are substantial and the vents ure so ar¬ 
ranged that the electrolyte cannot be spilled lu tbe 
event of the machine's being turned on Its side. The 
generator-motor unit is quite small, measuring but 10 
inches in diameter and 3Vi Inches In width. 

Graphical Stadia of Marriages of the Deaf 

T HU Volta Bureau possesses a card catalogue relat¬ 
ing to 4,471 marriages of deaf-mutes, rejiorted In 
Dr. E, A. Fay’s work entitled '‘Marriages of the Deaf 
In America,” published by, the Volta Bureau. Bach 
card la illustrated by a graphical diagram iirepared by 
Dr. Alexander Graham Bell, exhibiting at a glance the 
number of brothers and slaters and children of tbe 
partner* In marriage, and whether they were doaf or 
not. An analysis of these 4,471 Ittarriagee appeared in 
The Fotta ftetrtwc. No information concerning off¬ 
spring wee obtained In regard to 974 of the marriages; 
^Ih/iiraptettte marriages took place within a 


year of the date of rejwrt, so that offspring had not 
then appeared. Eliminating the olmve, the table deals 
with .1,078 marriages of a year's standing or longer; 
4.14, or 14.1 per cent, were childless, so that the children 
recorded were the product of 2,044 marriages Omit¬ 
ting two of these on account of incomplete returns, the 
lulile shows that 2,142 of the fertile marrlnges resulted 
In hearing offspring alone, and tlrnt In 100 cases deaf 
offspring were also produced. 

I>r. Bell bus now presented to the Volla Bureau a 
graphical study of the 100 marriages which resulted In 
deaf offspring, showing the ancestry of the husbands 
and wives, the mimlier of children produced, and how 
uihiij were deaf and how many could hear. The brothers 
and sisters of the ancestors are ulso given, showing how 
many were deaf and how many could hear, ami each 
churl collates the information scattered through Dr 
Kay'S Isiok rein I lug to deaf relatives iu collateral Hues 
of descent The marriages are designated by the same 
numliers used bj l)r Fay In his published work. Ad¬ 
ditional details, preserved in the confidential archives 
of the Volta Bureau, are accessible to boat* flitr Investi¬ 
gators upon request. 

A New Building: Material 

T HE French Inventors of n new system of metallic 
wall covering claim quite u suiteriorlty over plaster 
or wood, and cheapness as well. On the laths are 
mounted light stamped sheet steel plates of handsome 
decorative design, made in a variety of standard sizes 
from 2 feet square up to 6 feet by 2 feet and the like. 
Ornamental cornices are also used, so tlrnt there Is no 
difficulty In giving a metallic covering to celling and 
walls, and tbe effect to most handsome. The advantages 
of metal are numerous, for humidity does not jienetrnte, 
and good hygiene Is secured from absence of rolcrotom 
and Insects. The thickness to not over 0.9012 Inch and 
the weight 4 pounds per square yard. Matched Joining 
of plates gives a uniform aurface whose joints the eye 
cannot detect Such Joints are treated In place so as 
to be quite tight 
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The purpose of this journal in to record accurately, 
simply. and interestingly, thr not Id's pro press in scien¬ 
tific knou ledge and industrial achievement. 


h Our Target Practice Equal to the Be«t? 

T HE Scientiwo American recently stated that 
our target practice wan probably no better than 
that of the other leading naval powers, and 
not nearly mo good an that of one particular navy. We 
hare frequently been asked which particular navy It 
la that Ik doing better work at target practice than 
our own There la no reason for concealing the fact 
that It la the British navy which la so greatly in the 
lead, and that the cause of ItH superiority, as compared 
with our own, Is Its adoption of what Is known as the 
• director system” of firing. Director firing was devel¬ 
oped by Admiral Nlr Percy Scott, and It wus he also 
who elaWirated the system of fire control by spotting, 
which he gave to an American othcer, a close friend 
of his, when they were on the China station years ago 
—a system which has liecti steadily followed and 
equally Improved In both navies for years; which Is 
still In force in our navy; mid which was abandoned 
last year In the British navy in favor of the vastly 
superior "director system” as devised hy Scott. 

In the old Scott system, which we are still following, 
there Is a pointer at OHCh gun. who tiles to keep his 
sights continually on the target When all the guns 
are loaded the fire-control othcer sounds a "buzzer" at 
each gun, and on hearing this each [winter is expected 
to lustantly fire hts gmi —if he is cruelly on the laiiiet. 
If he Is above or below the target he must not fire, but 
must WHlt for the next round, Now It Is human nature 
to want to tie "In the game," and too often the [winter 
will "let fl>,” whether he Is on or off the mark. If his 
horizontal wire Is above the tnrget by ever so little Ills 
shell may drop a thousand yards over the target, if 
below he may lie rn much short. Tho result Is that the 
spotter Is bewildered bj the wide range of “dispersion" 
as it Is called and does not know whether (he range 
for the whole battery should Is? put “up" or “down" or 
left where It Is 

Now In the director system the errors due to the 
human element are eliminated by vising one tclesCo|M> 
and one pointer for the whole battery Only one gun 
—the master or director gun—has a telescope and at 
this Is placed the crack pointer of the whole ship's com¬ 
pany. The other guns are trued up in parallel with 
the master gun mid move exactl.v with It. The master 
gunner keeps steadily “on" the tnrget, mid the Instant 
the battery Is loaded lie presses tho firing button, uud 
the guns being elevated to exact I\ the same degree, the 
shots fall hunched in practically the same place, und 
the spotter on the top of the must t,s able to tell with 
great accuracy how fur the splash Is “short" or “over” 
It is tills cutting out of the ermrs of the Individual 
pointers nud consequent hunching of the shots that 
makes director firing such a great step la advance of 
the old Scott sjstem. wlloh we are i-llll using. Tho 
spotter enn quickly [mil the salvos onto (lie tnrget and 
hold them there unerring!). 

Now for results. After Hitending no suiull amount of 
hla own money In the purchase of gem with which to 
test hts s)stem oil tils own ship. Admiral Kent! aue- 
eeeded In getting It applied to a ihondaoiight. the 
“Thunderer." This ship was seat out with a sister 
ship, thp "Orion." titled for Individual |x,luting, ns 
practised by us to-day. mid, under exactly Idem lea' 
conditions of wind, weather, range, and speed, she put 
four times ns many shots through tlie target—at least 
so said the cabled dispatches at the time «o startling 
was the Improvement that the British government voted 
the full aura necessary at once to H[qrly the system to 
the whole fleet > 
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But there Is nothing like first-hand Information; and 
we have It from Hlr Perry Scott himself, who during 
a lengthy conversation lust year <m director firing In 
general, Informed the Editor that the introduction of 
director firing had increased the hits <n target prac¬ 
tice for the whole navy over one hundred per emt, 

What then are we to mnke of the statement of Bear 
Admiral Joseph Strauss, U. H. K, Chief of tho Bureau 
of Ordnance, before Hie House Naval Affairs Commit¬ 
tee, on January 10th, that the Scott director system 
“had been experimented with In the American Navy 
and found not as accurate or satisfactory as tho Ameri¬ 
can method of firing salvos"V The American method is 
the old Keolt method, und we have the liest grounds 
in the world for stating that the director exiaulments 
referred to were not the true Rcott methods, bat only a 
guess at them, and a very wide guess at that. 

This depreciation of director firing by Mr. Strauss la 
most unfortunate, made ns It was to the House Naval 
Committee, on whom the further policy of advancement 
so greatly depends. For the Information of the House 
wo repeat tliat the Scott system has never yet lieen tried 
out in our navy; the Scientific American learned last 
year by personal Invest igutlon that director tiring Is ab¬ 
sorbing the closest attention of navy artillerists through¬ 
out Kuro[ie; that because of the lack of Initiative in this 
matter In our Bureau of Ordnance we are already fat 
behind one great naval power iu target results; and 
that In view of the active work ticing done In director 
firing by Germany (to mention one other power), the 
results of which, the writer la reliably informed, are 
very promising, we are In danger in falling lielilnd that 
country iu tnrget practice as fur as we have la battle- 
ship strength. 

The “Safety First” Movement 

W HATEVER may have lieen the sins of the 
great American trusts, a blind and cruel dis¬ 
regard of the physical welfare of their em¬ 
ployees was not one of them. To be sure, there have been 
Instances of long hours and arduous lubor; hut the men 
who had Imagination enough to create cor|Mirations capi¬ 
talized at half a billion dollars and more had also Imag¬ 
ination enough to sec the business folly of endangering 
life or of working a man to Hie (mint of exhaustion. 
Taken as a whole, accident prevention and welfare 
work have been more developed hy our great Industrial 
companies than hy smaller manufacturers Indeed, 
wen* it not for the saluluiy laws that have lieen passed 
iu most States to check the frightful loss of life and 
limb that has hitherto marked the course of our Indus¬ 
trial expansion, It is probable that those merciful pro¬ 
visions which stand not only for humanity, hut also 
for good business, would still l*c confined to the trusts. 

The history of the safety first movement In America 
Is In that rcHiwt a duplicate of the history of the 
movement abroad. Hong before the social democrats 
Insisted upon the passing of those stringent accident 
prevention laws, for which Germany is famous the 
world over, the larger German manufacturing com¬ 
panies had Instituted accident prevention and welfare 
systems that testified to their humanitarian Instincts 
and their good business sense. .Systematic accident pre¬ 
vention Is at least fifty years old In Germany; lu the 
United States hardly fifteen years old. While we can 
hardly boast that we have approached the high stand¬ 
ard set h.v Germany, still the record which we have to 
show for our fifteen years is creditable Indeed, 

But much more remains to he done—how much can 
be gleaned by examining statistics. From a chart which 
was exhibited by the Prudential Insurance Company 
of America at the recent International Exiawltlun of 
Safety and Sanitation. It would follow that there arc 
25,000 fatal Industrial accidents per annum in the 
1'lilted States, and some :MIO,O0O Injuries. The more 
[sjsslhllJty of being able to state In statistics (he ap¬ 
proximate number of our industrial casualties Is u step 
In advance; for ns late as JtlOS It wus impossible to 
estimate with any uccuracy nt all whut was (ho toll 
we i>aid In crushed limbs and smiffed-out lives. Now* 
at least we Know how vast la the problem to he solved, 
how much needless suffering we Inflict and how* much 
we lose in dollars and cents, because ye have hitherto 
fulled to realize tlie necessity of guurdlng men as well 
ns machines 

It has las'ii estimated that It costs ivliout $300 to train 
a skilled workman to iierform h new tusk, und that 
nit I mutely be represents an investment of a I amt. $2,000 
to Ids employer. Considering the subject of accident 
prevention from this cold-blooded standisdnt, our busi¬ 
ness [Wiley has not lieen all too wise 

Now thut there Is an awakening of employers to the 
duty which they must exercise, now that employers' 
liability statutes lime done awuy with the antiquated 
common law conception of negligence, we may watch 
for a very marked improvement in deaths and injuries, 
As an example of the splendid work which the large 
corporations are doing in tho education of tlielr em¬ 
ployees we may Instance the Pennsylvania and New 
York Central Railways and the Coifed States Steel 



Corporation. Elsewhere In fbi* lasftewdti W $ 
tores which tellingly set forth wh*ft‘ tfcergR 
doing to make one of the moat haw«kiW of hi 
reasonably safe, and bow the greatest ate 4 
taring company in the world protect* the *1 
trusted to Its care. The work of the steel wmptttir U 
particularly difficult because It is deeding with «*- , 
ployeea who come from half ft down different eotttitile* - 
and who sqxwk not one word of English. Railroad ctm- 
ponies have their problems, toft, because they «te 'dfihV; 
lug with the moHt ismderous and at the same time the 
most swiftly moving machinery that we know. . 

It would be hard to estimate with any degree of 
accuracy how much money Is annually spent ttt drift#* 
home tho safety first principle; but It must run well 
up near a million dollars, If we take Into considera¬ 
tion what the larger companies spend In issuing educa¬ 
tional pamphlets. In employing lecturers, tit Installing 
safety guards in machine shops, alid in maintaining 
splendidly equlpjied emergency hospital* That it PftF* 
to do this Is evident from the figures published by the 
Pennsylvania Railroad. Kurely, the reduction of seri¬ 
ous accidents to the ahop employees of thftt company 
alone from five to seventy per cent is magnificent, 


America’s Need tor an Aeronautical Motor 
Competition 

**■ F we may credit the reports of progreM in »ero- 

I plane design, the most serious requirement of 
Jl aviation to-day Is a suitable engine. Inherent sta¬ 
bility has been provided in Dunne’s invention; auto¬ 
matic stability In Wright's Invention; nearly tho limit 
of efficiency has lieen attained In propeller, wing and 
body design. When well above the earth, a skilled 
pilot, in whatever attitude, normal, oblique, or reverse, 
now feels sufficiently safe. Give the circus aviator a 
-strong, reliable motor; he will i*erform anywhere, how- 
ever forbidding the terrain beneath. To strength and 
reliability add economy, and the commercial aviator 
will make the aeroplane pay dividends by performing 
useful service to tho community. What aviation most 
needs, then, Is a strong, reliable, economical engine, 

America has many motor firms, but too little ex¬ 
change of Ideas. An engine tournament, a public ahow 
of merits Is needed. A competitive test of all the best 
aeronautical motors, followed by a published report, 
would be most serviceable to builders add users alike. 
An adequate testing plant, established by the United 
States Signal Con's. is now available at the Bureau 
of Standards, In Washington. All, therefore, that Is 
required to launch a first-class competition Is a mone¬ 
tary prise, or the guarantee of orders on a showing of 
merit, sufficient to attract the engine builders. 

The Scientific American would recommend that a 
fund be established for a motor competition similar to 
that recently held in Berlin. The German Emperor of¬ 
fered, from hts private purse, u prise of 50,000 murks 
for the best German aero motor. This sum was, by 
contributions from the country at large, soon swelled 
to 125,000 marks, and resulted In a competitive test of 
two or three score of the best aeronautical engines. 
Who will emulate the German Kaiser In America? 

In our Issue of August 31st, 1012. we commended the 
movement to establish a national aerotechnical Insti¬ 
tute. Such an establishment, under direction of the 
Smlttieouian Institution, Is now practically realized. It 
has the co-o|ieration of four detriments of the Govern¬ 
ment, Including the Army and Navy, and of various pri¬ 
vate laboratories and air craft companies. It, therefore, 
needs only the approbation of Congress to make it truly 
national. The Aeronautical Advisory Committee of 
the Hniltbsonluu Institution Is especially qualified to re¬ 
ceive and properly administer a prize for an aeronau¬ 
tical motor couqietitiou, more particularly since It* 
membership comprises delegates from both the Signal 
Corps and the Bureau of Htandards. We would recom¬ 
mend that the proiaised prize and oonqietitton be placed 
in charge of this committee. 


The Haxe of 1012.— Tho remarkable turbidity of the 
atmosphere in the summer and autumn of 1012, with 
its attendant optical phenomena, has generally boon 
attributed, as previously noted in these columns, to the 
presence of dust from the eruption of Mount Ka total, 
Alaska. However, the question aa to the cause of this 
haze has recently been reopened hy Dr. Barkow, who, aa 
a member of Filokner'* Antarctic expedition, observed 
similar phenomena in latitude 70 deg. south, aa early m 
the middle of June, 1912, and during some months there¬ 
after, Cirrus clouds of unusual altitude were noted, and 
the illumination of the northern sky at midday (with the 
sun below the horizon) was so bright that reading was 
possible for several hours. In other words, the phe¬ 
nomena strongly indicated the presenoe of gome light- 
reflecting substance at an abnormal height In tire at¬ 
mosphere. As it is not thought possible that dust from 
Katmal could have traveled to -the Antarctic op boon 
after the eruption, Dr, Barkow suggests that the duxi 
was of ooamioat origin, though Ua effects wsw probably 
heightened in the northern heNupbwe W votoanw 4am- 





o re discovered to the Terghana district of 

,/B*. ftA-liA. director of Smith Obdepvatary, Beloit 
OoHegc; la* rodgued his portion a* director of that 
Observatory fa order to take up work as president of 
Redflefat Cdtage, Redfldd, S. D. Re assumes hie new 
office <m March h 

Csptaln Stott’# Journal#, kept by him during his 
antarctic expedition, have been deposited by Lady Scott 
hi the British Museum, where they have been on view 
rineek January 17th, the second anniversary of Scott’s 
arrive) at the south pole. They comprise the three 
snriSi 1 pencil-written books that were found on tho 
explorer’s body by the searching party in November, 

m*. 

A Swedish Antarctic Expedition, now in process of 
organization, is to sail in the autumn of 1915 and spend 
five years in exploring in the neighborhood of Oraham 
Land, the coast of whieh was explored by a previous 
Swedish expedition, under Nordenskjffld, in 19024)3. 
The scientific staff will comprise top men experienced in 
polsr research. Arrangements sum being made to have 
the expedition provisioned every season by whaling 
vessels, which have reoently become very numerous 
in that quarter of the globe. The outfit is to include 
wireless telegraphy. 

Steam Otter Trawlers had a phenomenally successful 
season on the Newfoundland Bank* during the past year. 
This method of fishing has now assumed such importance 
as to cause anxiety concerning the conservation of the 
world-renowned Newfoundland fisheries. While tho new 
methods involve less danger and hardship to the fisher¬ 
men than tho old, and are more certain and profitable, 
it is claimed in some quarters that by destroying spawn 
and small fish of no commercial value and uprooting the 
marine vegetation of tho bottom, trawling will result in 
the rapid extermination of the fish and the ruin of the 
fisheries. In order to discourage this practice, the 
Canadian Parliament has passed a bill (tho Hasen bill) 
to prevent Frenoh otter trawlers from coaling at Canadian 
ports. 

The Newfoundland Reindeer Herds, established flvo 
years ago by Dr. Grenfell, have proved as great a success 
in Newfoundland and Labrador as have the herds of the 
United States Bureau of Education in Alaska, where tho 
pioneer experiments were made. The original herd of 
300 Lapland reindeer has now increased to over 1,200. 
In northern Newfoundland and in Labrador there are 
few horses or dogs for haulage purposes, while the Labra¬ 
dor dogs are vicious brute* whioh attack and devour even 
human beings. Harnessed to a sled, two reindeer will 
pull 500 to 700 pounds 30 miles a day, and they are also 
successful as paok-animals, carrying loads up to 200 
pounds. The other economic uses of the reindeer are 
well known. After another season it is proposed to dis¬ 
tribute the animals to the mission stations in Labrador, 
where eventually the Alaskan practice of lending stnail 
herds to the natives will probably be adopted. 

The Condensation of Moisture In the Atmosphere— 
i. e., the initial step in the formation of clouds, fog, rein, 
hail and snow—has been explained for more than a 
generation by the presence in the air of myriads of min¬ 
ute (mostly ultro-miorosoopio) "dust” particles, each of 
which was supposed to serve as a center of oondensation. 
The well-known instrument invented by Altken, in 1888, 
in whioh, after a small measured volume of air has been 
cooled by expansion, the resulting droplets of water are 
inspected through a microscope and eounted, is known 
as the "dust-counter,” because it has been assumed that 
the number of drops formed in this process represents 
the number of partioles of "dust" in the given volume of 
air. This idea is intrenched in the very latest works on 
meteorology in the English language, though qualified 
by the admission that in a highly supersaturated at¬ 
mosphere, such as may be produced at will in laboratory 
but hardly occurs in nature, condensation alto occurs on 
ions, in the absence of “dust." However, if we turn to 
recent German meteorological literature (e. g„ Wegener’s 
“Thermodynamik der Atmosphkre” or the third edition 
or Haim’s “Lehrbuoh der Meteorologie," now appearing 
in parts) we find that a new idea, after slowly taking 
shape in the scientific journals for several years, has now 
definitely crystallised into the belief that “dust," in any 
ordinary sense of His term, has comparatively little to 
do with oondensation in the atmosphere. Yet it is still 
belidvsd that the water-droplet forms around a soroe- 
thing-or-otber that Is pot water. Ignorance as to what 
this something is finds expression in its non-committal 
name at "nneleus" (German Kora). Perhaps it may be 
a meieoule of a hygrosoopte gas. Several such gases 
occur in small and variable amounts in the atmosphere, 
fbe Whole subject is still In a highly problematic stage, 
the only definite foot being that “dust" has been shorn 
of its tfmehonored (mutton as a cloud-maker, and that 
Attlmn'o WanhBlhSer has beoome • Kemtohler. 
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Aeronautics 

A New Military Aeroplane.— On January 16th last, 
the aviator Espanel tried out at Villaooublay a new 
armored military biplane, constructed in accordance 
with plans furnished by the Frenoh Ministry of War. 
The apparatus is intended to repel dirigibles. It is 
armed with a rapid-fire machine gun. 

Charles K. Hamilton.—An amazing career was that 
of Charles K. Hamilton, the aviator, who recently died 
in New York city. Ho was in the air before there were 
dying machines, for he it was who with oat-likn agility 
saved himself from injury in more than one fall in ex¬ 
perimenting with Israel Ludlow’s gigantic kites. When 
the aeroplane appeared, Hamilton was in his element. 
His swoops and his dips thrilled thousands of spectators 
when flying was still a novelty. Perhaps his most 
notable exploit was his flight from New York to Phila¬ 
delphia and return on June 13th, 1910—one of the most 
important cross country flights of its day. 

Aerial Stowaways.— The enormous biplane built by 
Sikorsky was referred to in this oolumn some weeks ago. 
A correspondent of the London Telegraph who resides 
near the military aviation ground at St, Petersburg, 
where the maohino was berthed—no shed was large 
enough to contain it, so it had perforce to bo kept in 
the open—and had frequent opportunities of observing 
the huge machine, both in the air and on the ground, 
supplies his paper with the interesting information that 
when the groat biplane was well up in the air on one of 
its first trial trips, two workmen were discovered in the 
cabin who had stowed themselves away for the purpose 
of stealing a trip in it. 

The Wright Stabiliser.—At a recent demonstration 
of the Wright stabilizer before the committee which 
awarded the Collier trophy to the invention, something 
more was revealed of tho side control. It seems that 
in the aotu&l devioe a gradual effect is assured, because 
a windmill takes the place of the servomotor which we 
described in our recent article on the stabilizer, and 
because a dutch is substituted for the three-way valve. 
An auxiliary propeller is rotated by the relative wind 
and thus furnishes an amount of power for working the 
side control, strictly in proportion to the disturbing 
force. A dutch, moreover, is obviously capable of a 
graded effect. Vanes might be provided to make tho 
windmill face side gusts squarely. The idea of deriving 
proportionate power from the air itself in combination 
with pendulum control is ocrlainly most ingenious. 

Navy Flying Machine—That aeroplanes should event¬ 
ually be placed aboard all battleships was one opinion 
out of a number of important conclusions recently ar¬ 
rived at by a lioard of offloers appointed for the purpose 
of drawing up a comprehensive plan for the organization 
of a naval aeronautic service. The board ordered by 
the Secretary of (he Navy was oomposed of the following 
offloers of tho Navy: Captain W. I. Chambers, senior 
memlier, and Commanders O. B. Britain and 8. 8. 
Robison, Lieutenants M. H. Simons and John H. Towers, 
Naval Constructor H. C. Richardson and First Lieu¬ 
tenant A. A. Cunningham of the Marine Corps. The 
board emphasized the opinion that aeroplanes should 
eventually be placed on board all battleships. Also, that 
any group of ships on scouting duty or detached service, 
will require their services. The bulk of the stores, 
supplies and implements for these aeroplanes should be 
oarried by the fleet auxiliaries so as not to encumber 
the fighting units. Special ships for aeroplanes and air 
craft generally should be considered, though not imme¬ 
diately recommended. 

Prises for 1914.—The most important prize to be 
won in 1914 is that of *25,000 which is open to British- 
built aeroplanes and engines over a 1,540-mile eircuit 
of the. British Islands, with an additional prize to the 
engine tons tractor. Then there will be a first prize 
of *25,000 for the best performance in a reliability trial, 
of a British-built engine, with an additional *200,000 
in orders. Other big prizes which may bo won in 1914 
arc *50,000 for the first aviator to fly from Europe to 
America; *100,000, with several minor rewards, for an 
aeroplane offering the greatest degree of safety, this 
competition being started by the Union Aerionne do 
France, and open to constructors of all nationalities; 
*2,000, offered by the Pans Municipal Council, for a 
race from capital to capital, probably to some place in 
the Near East, via Vienna and Budapest; *5,(XX) for a 
hydro-aeroplane race of 150 nautical miles, open to all 
nationalities, organized in connection with the Coupe 
Jacques Sehnioder; *4,000 for an all-around France 
competition with sixteen stopping plaoes; *4,000 for the 
circuit of Paris competition, the distance being about 
125 mites; *2,500, offered by a newspaper, for a flight 
across Africa from Cairo to'the Cape, the distanco 
being about 5,600 miles; a prise to be given to the first 
pilot reaching Johannesburg; *2,000, offered by the 
Aero Club de France, for the longest direct non-stop 
flight; *1,600 Micbelin prize for the greatest number of 
hits on a given target in competition for bomb throwing 
from aeroplanes. 
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Automobile 

Lubrication of Worm Drives.—Advocating the use of 
either castor, sperm or lard oil for the lubrication of worm 
drives, Mr. Lanehester, inventor of the type of worm 
and wheel that bears his name, suggests that one is about 
os good as the other provided it is pure and free from 
aoid. He suggests, too, that a mixture of any two of 
them may be better than one alone, for when they are 
mixed better control of viscosity is obtained. Thus, for 
instance, lard oil which has a tendency to solidify at 
temperatures lower than normal can he made more suit¬ 
able and this objection removed by the judicious addition 
of sperm or castor oil 

Spring Suspension of Cycle-cars. - Because of their 
light weight and narrow tread, the spring suspension of 
cycle-cars manifestly is a matter of the gravest import¬ 
ance. In this connection, it is interesting to note that of 
late several engineers prominent in the automobile in¬ 
dustry have offered as their opinion that the cantilever 
type of spring seems best adapted for these light little 
vehicles. This type of spring possesses two cardinal 
advantages: It is less exjiensive to manufacture than 
many other types and in action eliminates practically 
all of the uncomfortable and often dangerous rebound 
that is a feature of nearly all other springs. 

Danger In Over-powering Light Cars.—With the 
marked stimulus that has been given the building of 
light cars during the past, few months there becomes 
apparent a danger that would seem to have been over¬ 
looked by a majority of manufacturers It is, briefly, 
that it is quite (lossible to over-power these little vehicles. 
As light vehicles they scarcely are calculated to withstand 
the abuse that must follow as the result of the possibility 
of high speed, which always exists as an invitation to the 
owner to exceed the moderate rate of speed conducive to 
longevity. With Jhe powers that arc being used in those' 
cars that have put in an appearance, it is to be feared 
that odium will fall on the class almost before it has 
become established. Perhaps some sort of an engine- 
governing device would solve the problem. 

Noteworthy Performance of Knight Type Engine.—As 

a matter of record, the performance of a Knight type 
sliding sleeve valve engine recently under test at the 
liands of the Automobile Club of America is of con¬ 
siderable interest inasmuch as a new world's record for 
continuous operation was established The motor ac¬ 
tually ran a total of 330 hours with the throttle wide 
Opeu and the dynamometer load adjusted to hold tho 
revolutions to 1,117 a minute The average horse-power 
developed, the )>oro and stroke being 4 and 0 inches 
respectively, was 38 3; maximum horse-jiower developed 
on a subsequent test, was 53 0 at 1,082 revolutions per 
minute. The gasoline consumption during the test was 
1,744 gallons, though this figure, unfortunately, is in¬ 
accurate for the reason that an undiscovered leak m the 
fuel line increased the consumption Tho average con¬ 
sumption during the time when, presumably, there was 
no leak was 31.5 pounds an hour, and during the lost 
10 hours this dropped off to 30 8 pounds. The gasoline 
tested 61.0 BautnO at 00 deg. Falir. All told, 131 0 
gallons of lubricating oil were used. At the conclusion 
of the run, tho motor was found to l>e mechanically per¬ 
fect and unusually free from carbon deposit, the sleeves 
and ports were free from burns and the piston rings were 
free. Throughout the run no trouble of auy kind was 
experienced, exoept that the fan 1mll broke, and after 
being replaced once, finally was discarded after it again 
failed. 

The Electrically-operated Brake Appears.—There has 
just, been placed on the market—it was exhibited at the 
recent automobile show in Grand Central Palace—a 
novel and interesting mechanism for electrically operating 
the emergency brake on automobiles. Briefly, the ap¬ 
paratus consists of a tiny electric' motor operating at 
extremely high speed and driving through worm gearing 
a drum over which a cable attached to the brake actuat¬ 
ing mechanism is wound. The motor draws current at 
six volts from the battery used for the electric engine 
Btarter. The control is placed on the steering column 
and is ono of the most interesting parts of the whole 
assembly. When the lever is moved so as to close the 
oireuit and open it again immediately, the electric motor 
is set in motion, but the movement of the drum is limited 
by the action of an automatic circuit breaker which cuts 
off the current when the drum has made a predetermined 
part of a revolution. As tho drive is through worm 
gearing, the brake cannot release itself and remains 
lightly applied. Subsequent movement of the control 
lever in the same manner repeats the process, applying 
the brake still more tightly and a further repetition of the 
initial funotion permits further revolution of the drum, 
applying the brake with the maximum pressure. A 
friction dutch between the motor and the drum protects 
the cable from breaking. The brake may be released 
progressively, as it is applied, or at once. Similarly, 
moving the control lever the limit of its travel applies 
the brakes to the maximum pressure almost instantly. 
Tho apparatus may be applied to any car, now- or old. 
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The Five Winning Devices 

By William H Tolman Ph D Director of the American Museum of Safety 


A S earlj as 1807 Dolfus. a French Industrialist, guarding life at mm. hire ou shipboard la a* much a I* readily detected with th» aid pt tfts 

moused by the Increasing number of accidents to crowning horror as a collision, and any means of de- which la Inside the case. If 00 firstotoaild^ a^ggW .-; 

labor in factories and workshops, due to the fact that tectiug It and putting It out should be added as equip- “rings to" ou a time clock ilka * **WiWllrt 

there was little or no attention paid to the safeguard- ment to all vessels. The award was made to the Bloh showing that he has made the PWPer 

ini; of dangerous machinery, organized an association Morlne Fire Indicating and Extinguishing System. In 1B0D there was no award, but to 

fm the prevention of accidents, and founded what was A brief description of the device will prove of inter- Amestcan Medal was give# to the 
the beginning of a museum Company;Of 'NOW 


the beginning of u museum 
ol safett devices. To-day 
some of these original 


scuui of safety devices was 
aliened In Vienna; la 1N93 
u secoud la Amsterdam, 
followed by similar organi¬ 
zations In Munich, Berlin, 
Moscow, Zurich, Paris, and 
Milan, until now there are 
twenty-five museums of 
safety. 

One of the most encour¬ 
aging signs of the moral 
uplifting of the race Is the 
unmistakable growth In 
these later days of the hu¬ 
manitarian sentiment. The 
dignity of the human body, 
the sanctity of human life, 
are swiftly emerging to 
thdr full and proi»er recog¬ 
nition. The reproach lias 
lain too long at onr doors 
that, as a iievple, we were 
so madly bent ou the pur¬ 
suit. of wealth that we 
cared little who might fall 
by the way. If only the goal 
were swiftly and grandly 
won To the question ’ 
"How much then Is the life 
of n man worth more than 
a sheep?" we have made 
answer by rolling up a rec¬ 
ord of over half a million 
annual maiming* ami kill¬ 
ings that may well put us 
to the blush Therefme It 
Is gratifying to realize tliul 
the movement set on fool 
by the American Museum 
of Safety for the pi emo¬ 
tion of nil American mu 
seum of safety devices Is 
meeting with murked sue 


After seven ’ears o f 
vicissitudes the Museum 
has emerged as u great in¬ 
stitution for pi omotlng 
safety. The work of the 
Museum has often been 
commented uihhi 1 n the 
Scientific American 
To further stimulate the 
prevention of noeidents and 
the promotion of Industrial 
hygiene, five gold medals 
are placed at the disposal 
of the America ii Museum 
of Safety for a u n u a I 
award. Three of these are 
In general fields. One, the 
E. H. Iiarriman Memorial 
Medal, founded by Mrs. K 
11. Harrlmuu, will be competed for by A merle 
railways, for the best record In accident)'level 
hygiene, affecting the public und its own ] 
during the current year A fifth medal, hnov 
Knthennu (told Medal of the Allgeuieliic Kiel 
(iesellschaft of Berlin, is to be awarded foi 
device or process In the electrical Industrie-., s 
lug industrial life and bcultli, made through a 
cun Institution The last award to the serle 
the Anthony X Brady memorial medals. 

The oldest medal is that given annually by t 
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The Scientific American Medal and the device* for which it has been awarded. 


est A pipe runs to each hold, storeroom, bunker, etc,, 
where it terminates with a fiat cap or smoke collector. 
The pi lies frpm the various bolds and bunkers are as¬ 
sembled from tore and Hft and are carried to the bridge 


the design and conatewatoet 
af ma eons' ended ' 

" forms. The following to * 
brief description*V f ? \ 
The construction will 1 
readily be understood by 
reference to the eugntfpf. . 
The scaffold is interrupted 
so as to mage seed os* ton 
tost long. At the ends of 
each section of planking 
are a pair of wtecfcw «*■ 
cured to a horlaoatal Iran 
beam serving to awpott 
the .planks. The winches 
are composed of a dram 
around which wire tope hi 
roved, and the necessary 
supporting members. The 
upper end of the wins tope 
Is secured to an outrigger 
by an anchor bolt, that 
serving to support the scaf¬ 
fold. To the drums are se¬ 
cured ratchet wheel#, A 
lever serves to actuate a 
pawl, which raise* or low¬ 
ers the scaffold by means 
of the ratchets which serve 
to turn the drum which 
winds up the cables. As 
the sections are small, one 
man can raise bis section 
very quickly by a few 
strokes of the four levers 
at each corner. 

1011 passed without any 
exhibit being made which 
was worthy of the medal, 
but in 1012 it was awarded 
to the Norton Company for 
their well-developed and 
carefully thought out acci¬ 
dent prevention deticea ap¬ 
plied to grinding wheels. 
The company has at all 
times made an effort to 
fool-proof to every possible 
way all apparatus of its 
manufacture by means of 
safety hoods, flanges, etc. 

Ill addition to the Specially 
referred to safety devices, 
accidents from other 
sources hare been guarded 
against, by means of prop¬ 
er housings of all gears or 
other pieces of mechanism, 
also stops which prevent 
the mounting of a larger 
wheel than the given ma¬ 
chine has been designed 
for; dust suction system* 
for the protection of both 
operator and machine; 

" leather spark brashes, so 
SB awards*. attached to the hood as to 

• w * nwm - protect an operator's doth- 

tag from sparks; adjust¬ 
able rests, etc. In 1912 the Scnumtic AattoKCiat Medal 
was awarded for the fourth time. This ytor to went 
to the Draeger Oxygen Equipment Company for their 
“Pnlmotor.” which possesses such W»a» interest tor 


or to tbe wheel house. Here they are arranged in the many lives it has saved In cases of gas poisoning 
bauks in a case, which is practically air-tight. Each and electric shock as well as drowning. , .■ 

plj>e has a removable smoke spreader bearing a num- The cylinder contains 1134 cubic feet *f FW to oxygen 
her. Directly over the pipes la an electric ton which The oxygen passes from the reducing valve to as.tojee- 
enu be actuated continuously or at Intervals. In front tor Which has the property of drawing to a |v vft y<g. / 

Is a clock provided with means tor making contact with urns of air with a certain tores ef suction, and pro- ' 


the Anthony X Brady memorial medals. Is a clock provided with means tor making contact with time of air with a certain fm«s rrf fflifrlim; imT pr o- , 

The oldest medal is that given annually bj the Hi itn- an electric bell every fifteen minutes. It t* the duty of pelting that air forward with equal 'totoirtlisongh tfc* 

tific American, and. therefore, it is fitting that I11 u the officer of the watch to setthe motor in motion if It flexible tube to front of the injector. Ttetomsetten and '" 

special number devoted to “Safety First" we should 1* not running continuously,«UWJ to look through the delivery injector, therefore, ■ serves■*»••*- ffl w t ?r . jgftifr*;’'. 

review the five awards which have been made of it glass front ’at the pipes. Very little suction Is mess- nately filling the luaga hff PtoMmto.«l^ > «eiitoytoto'toUil *'i 

In nets the awnrd was given to a device for wife- wiry to draw the smoke from any Incipient fire, and it ' gaits ■- y.'..'*;! 









Business Side of the “Safety First” Principe 

„!• rf-i''' Wow Accident Prevention Pays 

V,S; Beyer, Manager Accident Prevention Department, Massachusetts Employees’ Insurance Association 


A OTOHE who visits* the recent ex- 
/Vpoaitton of Safety and Sanitation at 
tie Grand Ootral Palana to New fork, 
must tom htim, Impresasd. especially If W 
were previously unfamiliar with the Mope 
of the safety movement to the United 
Stadim 

Bren those who were beat acquainted 
with what I* betas done nil over the coun¬ 
try for the prevention of accident*, coaid 
hot restrain their expressions of surprise 
that so much safety material from so many 
varied sources could be gathered In a eta- 
f|« exhibition hall. It reminded one of 
an annua! automobile show, to the varie¬ 
ty of equipment represented and the en¬ 
thusiasm with which the proprietors of 
the various booths displayed their exhibits 
to visitors. 

To be sure, some of them had an eye 
to buatoess; the man who broke dollar 
goggles tar all comers Just to show how 
strong they were, undoubtedly expected to 
recoup bis losses through future order*. 
This, however, could not be the controll¬ 
ing motive that Induced Germany and 
Holland to send their contributions from 
acrosa the seas, nor did It Influence the 
United States Steel Corporation, the New 
York Edison Company, the Weatlnghouae 
Electric Company, the Pennsylvania, Chi¬ 
cago and Northwestern and Baltimore and 
Ohio Railroad Companies and scores of 
others who do not manufacture safety de¬ 
vice* for sale. 

Anyone who came away without realis¬ 
ing that the safety movement Is on In 
earnest to this country most have kept 
his eyas shut and hie ears closed. 

Ten years after Spain passed her first 
workmen's compensation act, we began to 
adopt similar acts In an effort to correct 
the tong standing wrong. 

Germany made the start thirty years, 
and England fifteen years ago. 

Bat when we move, we move quickly. 
With the safety movement scarcely six 
years old to this country, we can point to 
hundreds Of plants which are equal, if not 
inferior, to the best to Europe as regards 
the safety of their employees. And the 
list is constantly growing. 

During that time we have proven sev¬ 
eral thlngB: to the first place, that ocot- 
4mt prevention payt. By thts Is meant 
not only that it pays from the humani¬ 
tarian standpoint, but that H Is a good 
Investment looked at to terms of cold cash. 

The Economy of Accident Prevention. 

This to not the only object that appeals 
to a business man, but it to a very import¬ 
ant one; he must run his business econom¬ 
ically, or it Will become Impossible for 
him to continue in business. It can now 
be demonstrated that one of the moot ef¬ 
fective economies be can introduce into 
his plant to scientific accident prevention. 

Take for example the appended chart 
of the United States Steel Corporation, 
giving the results of six years of safety 
work; this shows a redaction of forty- 
three per cent to the accident* to em¬ 
ploy see daring that period; stated to terms 
V human units, this means that nearly 
nine thousand men were saved from death 
or serious Injury. 

With the compensation of Injured work¬ 
men costing a million and a half dollars 
a year, it takes little further calculation 
to show that the million dollars per year 
which the corporation has Invested to 
' rafety devices Is paying several rimes as 
much aa if it had invested the same 
amount In Government bonds. 

, And that to only the direct wring, to 
ftlfeh several toridantal Items can be add- 
e«.,Aaaeottent to a trained worker gen- 
Mtatfthat d “mett* liiurf nut be 

;4^%ri T «sp is .generally involved, throw* 




the reduction of output and the spoiling 
of more or less good material. Further¬ 
more, this man, being unfamiliar with the 
hazards in bis new work, to likely to In¬ 
jure himself or some of his fellow em¬ 
ployees before he Is fully trained. Still 
another possibility of loss confronts the 
employer. Tho new man may after all 
prove unsatisfactory for the work, and 
have to be replaced by a third man, thus 
doubling the training expense. 

It to impossible to estimate these Items 
of cost accurately, but no one can deny 
that they exist In definite form and that 
this expense can be saved by avoiding in¬ 
juries to trained employees. 

The Chicago and Northwestern Railway 
Company has not been working at accident 
prevention so long as Ihe United States 
Steel Corporation, but, nevertheless, shows 
a reduction in accidents for the last three 
years of 20.1) per cent to the number of 
persons killed and 23.7 per cent in those 
injured as compared with the last year 
previous to the organization of safety 
committees. 

The fact that such committees have 
been organized in sixty-eight railroad com¬ 
panies. including such systems as the Buf¬ 
falo, Rochester and Pittsburgh, Chicago, 
Burlington and Quincy, Chicago Great 
Western, New York Central, Pennsylvania, 
Norfolk and Western, Southern, and Union 
Pacific, etc., indicates how thoroughly con¬ 
vinced the officials of these great organi¬ 
zations are that safety work paya 

The accident reductions which have 
been obtained by the Eastman Kodak 
Company may be mentioned as character¬ 
istic of another type of Industry. As n 
result of two years safety campaign, de¬ 
creases In accidents aggregating 44 per 
cent have been made, as shown by the 
table on the next pago. 

Many other cases might be cited, but 
these are sufficient to show the possibili¬ 
ties of this work 

Workmen’s Compensation Acts and Ac¬ 
cident Prevention. 

In considering the saving effected by 
cutting down accidents, it should be re- 
memljered that this Item of expense has 
been growing larger year by year. Dur¬ 
ing the last three years about half the 
States In the Union have passed work¬ 
men’s compensation acts, tho Immediate 
effect of which has been to multiply by 
several times the cost of accident settle¬ 
ments. 

It Is probable that within a short time 
all Ktutes will have similar laws, so that 
the question becomes much more import¬ 
ant financially than it has been In the 
past, on account of tills Increase to cost 

The principal way in which this loss enu 
be cut down Is by preventing the acci¬ 
dents. When It becomes generally recog¬ 
nized that 30 per cent to ISO per cent of all 
Industrial accidents are preventable, some 
by mechanical safeguards and others by 
educating the men not to tnke chances, a 
great step will have been taken toward 
bringing about the desired end. 

It must be admitted that oh a rule It 
to the small plant that is the hazardous 
one, and It to the proprietor of tho small 
plant who Is the hardest to convtuce that 
safety work to needed. Generally he has 
heard of numerous accidents occurring In 
the big plant across the way, and to quite 
ready to concede that safety work to a 
prime necessity there, but he feels that 
conditions are different to his own plant. 
He has very few accidents, and when one 
does occur it to the fault of the Injured 
man himself. 

He does not stop to think that the rea¬ 
son why there are more accident tn his 
neighbor’s plant than In his own, Is be¬ 
cause It to so much larger, and that in 
reality he Way be having more accidents 












In bis small plant In proportion to die number of men dona. Tbs way la which tcO&tata may be predated ft tfcara eoo fio cto W oitm 

employed. A small plant may go (or months or even baa alao been well marked oat* and Is constantly being Com of eleotrieAl a 

years without an accident, Just as a department o t the more clearly defined. What is now needed is widespread tease on board veggriA'xft 


MBHMI 


i? size in a large plant may hnve the same expert- publicity, so that every i 


i in every industry In our opening to bear the,' 


•e; hut where several thousand men are working in country may know the advantage or this great movo- 

i Industry, u number of accidents are sure to occur moot, and do hi* pert to carry it forward. 


•n idea comes in trying to form a general 
n limited Held of observation. A wide 
(I the knowledge of thousands of accl- 
•usury before It la possible to recognise 


A Wirekm Danger Aboard £ 


nHAT wireless may at times prove dangerous aboard CAWwAtaVe place. 
1 ship, has just been pointed out by the United States btany tank vea 


this 


i“ common and may be expected to Bureau of Navigation. Department of Commerce, pert 


tank vessels and eome of tee car* i 
sengr ficsoUne or similar explosive jrateefad «a 


An Insurance Company’s Experience. 

vn> of Illustration, the experience of an 


• company covering about nine hundred plants may saved the lives of so many at a 


of whose duty it is to see that the laws governing the equipped with wireless apparatus. 

use of wireless telegraphy are obeyed. The same won- pipes from the storage teaks ere led 

derful means of communication which already has and bave openings In the vicinity of tte iotmMta iMr 


j of the guys where electric 1 


c Cited 1 hiring the course of a year there were ninety- properly guarded, says the bureau, In a danger and a due to the radio apparatus, and It la .AfiittfjMlir' Wtt&tf' ' 


six accidents reported from persons failing down stair- menace rather than a safeguard to some vessels! 
ways At the same rate of frequency, It would be ten The bureau i« preparing to call the attention of the 
years before this particular accident would occur In entire shipping world to this danger, and through lta 

each of the nine hundred plants. It is altogether prob- inspectors to warn them. The danger Is that electrical 


able that before the end of ten years the first accident Bparka may set fire to vessels carrying gasoline or other 
would be forgotten, or, even if It should be remembered, substances which generate an explosive gas. 
those most familiar with the accident conditions would In a communication which has Just been aedt out to 
be likely to say that since this kind of accident hap- radio Inspectors by A. J. Tyrer, Acting commissioner of 


menace rather than a safeguard to some vessels; SWHdhfBties to assume that under certain oonSlUatp . 

The bureau is preparing to call the attention of the the sparks might cause an explosion. It ft watt Ing^ ’ 

entire shipping world to this danger, and through lta that gasoline vapor In explosive engines Is iftrttod |g 

Inspectors to warn them. The danger la that electrical means of electrical sparks which are 'IdwtfamlVlKhfMlr 

spark* may set fire to vessels carrying gasoline or other partteutar with the sparks above des cribed. 


Oil and Wool hm Pino Noodtao 


pened so seldom, It was not worth considering 
As a matter of fact, one hundred accidents from c 


the bureau, the following statement la made: 
•'When inspecting the radio apparatus on tank 


cause, even In a thousand plants, shows that this is a sela or cargo vessels carrying gasoline or similar sub- 


lyNU-NEEDLE oil la a product derived from th* 
vee* » taavo* of our pines. It has been extracted for a 


mt many years and la well known the wocld over h 


serious source of hazard, and one which would warrant stances which generate an explosive gas or any other a remedial agent against rheumatism and MUM COM- 
the exiH-ndtture of considerable sums for hand-rails, explosive which might be Ignited by electric sparks plaints. It is a volatile, colorless liquid obtained by 


Heavy linen show reduction lu serious and fatal aeddrnta among employee* of tbe United 
State* Steel Corporation, using 190fl a* n heat*. Dotted line shows Increase In total 
casualty expenses per employee, using 190*1 as a basis. The Increase Is explained by tbe 
fact that the corporation In question has made more and more liberal payments to Its 
Injured men, until. III J010, it Bdontcd a voluntary compensation scheme, In which all men 
Injured In the regular course of their employment are compensated, regard leas of whether 
they were partially to blame for tbe accident or not. The slight Increase of serlons and 
fatal accidents In 1911 over 1910 Is due to a change In claaslflcatlon of accidents estab¬ 
lished January 1st. 1911 resulting in mow accidents being claimed as “serious" than for¬ 
merly were so classed. The fatal accidents In 1911 were 27 27 per cent less than In 1910, 
Dnrlng 1910 and 1911, ♦8,183.000 was expended for compensation to Injured workmen, and 
♦ 1,780,000 for the Installation of safety devices. TAe number of serious and fatal ooci- 
dmt, sAotcs a decree te of k> per cent since im, thus Indicating that tho large expenditure 
for safety equipment was amply Justified, and gave a good return on the Investment. 


safety treads, additional lights, etc., by distillation of fresh needles, young twig*, 

moans of which many of tho accidents ------ ... and one-year-old conee of our western and 

could be prevented When this is made oust southern yellow pine*. In order to pMdUt 

clear, the safety provisions are usually - , , a , m .-. in-- s j- - rr - i .n s oil of the beet quality Break green nowHra 

forthcoming. i - •— •»* ui,—* ir -wsiMsiWisa must be collected during the spring of the 

Another element which explulns the ]m year, preferably In the beginning of June, 

reasons why many people may consider an ~~. - .,3 line-needle pickers go from tree to tree 

accident rare and unusual when in reality not r .ZTZSZrziir.Z and select the young, thrifty green leaves 

It Is common and of frequent occurrence, ]9M ___ ; at the ends of twigs. Which yield shoot 

is the general tendency to hush up Infor- " 0.B5 per cent Of volatile oil. Those of oM 

mat Ion of this sort us completely ns post- i* 09 trees, which are dry and tough, produce 

"Ibk* mo ^ -----_. much less and of much poorer quality. 

An accident Is an unpleasant thing at ~ ~ ““ A number of years ago this Oil was imp- 

best, and everyone likes to forget about It ,MI -- -. ..." piled by a number of small stills or ofdi* 

as soon as poiudhle. Thus It sometimes ■—- — - — - . nary pharmaceutical distilleries. The still 

happens that men In the building next to Heavy line* show reduction lu serious snd fatal accident* among employee* of tbe United itself U a very simply constructed im- 

the scene of an accident know nothing casualty exwii* 0 *s P per t employe? using Jwh a**a*ba«ts. ^be" ncre*™** 'cxpUlned'ratua conilatlng of a Closed Copper kettle, 
about It. The same accidents may be hap- fl adonl°od ?\'a SSTJSSS! MTa.fV.2 018 m * t8rU1 1* «*“»**• ««*» 

penlng all around them, yet when one Injured in the regular course of their employment are compensated, regardless of whether la admitted under pressure and POSSSd 

comes under their personal observation, l.tal TccTdc^/Tn 19*11 1910 * 1 ? d£‘ < t' n ’i. °cbaw in^laVXatlor*r«cddT n r lr«Ub d through the contents from the bottom of 

they consider It a strange and unique “Act io^ow^^ddent. Mn^ the kettle. The volatile oil is vapertrad by 

of Cod During 1910 and 1911, ♦8.183,000 was expended for compensation to Injured workmen, and the dry steam end pawled Off With the *St- 

Not long ago an Inspector was talking »™ted steam through a long Colled can¬ 
to oue of the officials of an electric coin- {or ■**<*>' equipment was amply 1 unified, end gave a good return on the Investment. denslng tuba The rewAm—A steam and 

pauy about the protection of SOO-volt elec- oil ate collected In a receiver, and the oiL 

trlcal equipment This official was In a COMPARATIVB 8TATBMBNT OF ACCIDHNT8 PKH 1,000 BMPLOVBK8 FOR THIS whlch ta on u, d^inod oO. 

position where he should have been famil- 1 ' 19 3 ' There has been an Increasing demand 

lar with all the details at the subject as Rate per i.ooo, for pine-needle oil and the small stills 

far as his liartlcular company was eon- Uure °* A <tent * 1910 | rill 1912 " which could not compote with the latgsr 

cerm^d, having been connected with It for Fb^w. and hud. betweeTpunch mw and d-ore TTis 515 515" concerns have now practically all erased 

a number of years; yet he remarked, "To rtngw. and hand* • * « * « * £ to operate The large distilling ptahta 

my knowledge no one has ever been killed Brutes, burns, lacerations and injuries of minor im- with all the recently introduced secret da¬ 
ta this company from five hundred volts." v^^on’iaddere, platform* anti dipping,. 10 , 9 * *eai ” « vices are now able to produce all the oil 

The Inspector replied, "To my knowl- }±^ other . a S Ira , 2? required for home consumption and also 

edge two men have been killed from this Obstruction* in passageways and doom.. A3 M 128 for export In this way the oil has not 

voltage In your own company during the w^Sd bS^Sdw^iiltng knd^^hiring' maehlww . 8 88 I M 3,41 «>'y been Improved, but tbe cost of pro- 

paHttwoyears." 7 1 % % % ductlonhas been considerably dtmtatalted. 

This official had not beard of tbe accl- stepping on nau*. a oo 2 88 a. os Borne of the targe stills have a ra pacit y of 

dents because, um is common practice, they Injured on machine* of special nature ,, • _ •• • 218 from 80,000 to 00,000 yiinsta annually. 

were kept quiet. When such Ignorance of *i^)’>w 109 72 71 98 w w The price of tbe purified SlI varies from 

accident eoiidlilons exists within a single ^ iqio ... 38 04 48.89 |20 to ISO a gallon. Cheaper Oils sro fre- 

company, It is not Ntrange that tbe people IWmtaqs ot reduction , 84 67 **■* quently adulterated wltb turpentine oil. 

In one plant should not kuow about tbe The mass left in tbe k ettle After all the 

accidents lu others Thus tbe proprietor of tbe small caused by tbe operation of the radio apparatus, you oil bus been driven off may be regarded as a Im¬ 
plant falls to hate any conception of tbe great number will pay particular attention to the Insulation of the product, and It Is anmwBnms a De to tbe close uttH- 

of HccIdeutH (Imt happen in the Industries about him, antenme, to metallic rigging or equipment of the vessel ration of this material that tbe is 

and the part that he can piny In reducing bis small In Which currents may be Induced by the action of tbe a profitable one. The needles are removed from the 

"hole radio apparatus, and to tbe wiring and electrical equip- kettle and bolted in a soda solution until all tbs train- 

untile thing that there must be acri- ment of the vessel In wblch currents may be induced ous sratter und Don-fibrous tissue are se pa ra ted from 

»•> do occur, it is Ntlll more uufortun- by radio apparatus so as to cause sparks to jump be- the fibers. It Is next passed through a series of wash- 


wiiRSi .♦ israa, 

Rate per 1.000, | 


1910 

1911 

1912 

Ftnasr* and hand* between punch presses and shears 
Fingers and hand* against woodworking sawn, . .. 
Finger* and hand* Into woodworking cutters . , 

Bruises, burnt, lacerations and Injuries of minor im¬ 
portance . ... . .. 

FiJlin* or^laddere^plaUortn* and dipping. 

Injured around emery and other grinding wheels.. 
Obstruction* In passageways and doors. . . 

Falling tool*, materials, etc . 

pagers and himda under drilling and boring machine* . 

Injured around lathes and milling machines . . , 

tajured*on machines of special nature I 

14 38 

4 79 

2 18 

44.74 

10.91 

80 

3 46 

S3 

9 80 

8 S3 

1 07 

4 79 

4 00 

9 28 

4.41 

2 32 

88.41 

6 26 
1.89 

1 10 

46 

7.42 

1 86 

.70 
.46 ; 
2 88 

4 30 

2 69 

1 28 

27 97 

6 46 

72 

IS 

4 66 

3.41 

90 

72 

8.08 

2.18 

Total accident* per 1,000 employees per year. 
Reduction of accidents per 1,000 employuw ulnco year 

1910 . .. . 

Percentage of reduction .. 

**109 72 | 

71 68 

38 04 

34 67 

61.18 

48.89 

44.29 


r, it is Ntlll more nnfortun- 


leHHon which might lie learned from t 


n lost: this result Is the tween wires or between small gape. 


"In general this matter should be brought to tbe at- quire 24 hours. After t 


tag, drying, and beating processes, which sometimes ra¬ 


the end that other accidents of a similar nature might tentlon of masters of vessels, steamship owners and separate and loosen tbe fibers, they are WtTi^Ttfl aiWI 

Im- prevented wireless telegraph companies, put la assarted packages and cent to tbe 

One of tbe HiIiich Hint N vm much needed is greater "If upon inspection sparks of tbe above character are ket*, where they are sold for pillow gad mutturae gtttf- 
publlclt.v ns to the aerldentx which occur, and the man- found, the matter will be reported to tbe master of tbe flag. Tbe fiber will retain it* odor pe rf»iftrwtt y end 

ner In which they occur The records published by the vessel, the steamship company or its Agents, and to *- ------- 

various States, with two or Him* notable exceptions, company operating the wireless apparatus, and i 
are ho vague and Indefinite n*. to he of no value what- dangers polnted/mt.” 

ever from this standpoint; one of the Important alms Tbe operation of radio apparatus on hoard vesg 
of correlating the various safely movements In different generates In the antenme enormous potentials or v< 

parts of the country, should he the accumulation of sc- high voltages, If tbe Insulation of the antenme Is 

curate Htottatlcs, classified along uniform lines, and any way defective, this high potential causes spark* 

giving sufficient detail to convey- a definite impression electricity to para over the insulator in ao effort 

as to tbe exact causes of tbe rant number of accidents reach ground. In some coses, even though tbe Insu 

occurring every year. * tion is efficient, high potential surges are generated 

The pioneer work in accident prevention lioa been metallic rigging, such as guys, etc,, by etectroaagqe 

done. It has been demonstrated that accident proven- Induction. Small tnsulatvd spaaM or Air gaps are soi 

(Ion pays from the financial standpoint, as well im from times found In parts of n vesseTs rigging In the vfcfn 

the more Important aspect of humanitarian cousldera- of steel guys, etc., and tbe Ugh potential surges lad® 


* notable exceptions, 
lie of no value whSt- 
the Important alms 


company operating the wireless apparatus, and the 
dangers ptentedjout." 

Tbe operation of radio apparatus on hoard vessels 


Its agents, and to the Is considered very bealtbfnl and vermin-proof It * 


on account of these two qualities that the best hotels 
and hospitals of Korope used this fiber tn their mat- 


h in different generates In the antenme enormous potentials or very Tbe material When properly prepared Is itansllaitis 
lint ion of go- high voltages, If tbe Insulation of the antenna: to In known as pine wool which may be j pjym **** 

n lines, and any way defective, this high potential causes spark* of fabrics, ft Is very strong and to advautageoanly q*- 

e impression electricity to para over tbe insulator in on effort to ployed ffir many of the. pUfNMM Mr 'w 

of accidents reach ground. In some cases, even though the insula- need, tt Europe this pine wool to mjOfi trif H itpH. 

* tlou to efitetont, high potential surges are generated In Arawwn, and stockings of tm-r fiUerMmt i« 

on boa been metallic rigging, roch as guys. ete. by etactromagnetlc , as fisnna! for ablrte, coverthte And AbE mtatratea. 

Went proven- induction. Steall tasutatvd spaoM or air gaps are some- Snlttlhg and dandng ymm, 'fiultte. .. 

wdi im from times found In parts of n vessel’s In the vicinity paper ftp wsHa and 

iiu cousldera- of steel guys, etc., and tbe Ugh potential surges Induced articles «ra' 









Ji be ripe tor a _ 

wages and 

. . that 

laudchahg* m , l*A tom Ot them 
rlifttota eoaueptton a word of warn- 


__ * ewmtiy wWoh to, to popular belief, 

the TO Doeado of atom; a country to which several 
railroeda are la oparetton and ha course of construe- 
tlonr end one which Mi recently ww Into notice In 
e#*S0tte-'*tto oil n»« other ooweerieaa. 

omtmat. There to therefore small chance for the nan 
who casually drift* Into onto One dlfiteulty 1« the 
extent «C the owntry—enere In dtOeulty of travel than 
lit actnal tattea. inn on first landing at Barra nqullla 
or Cartagena tnda workmen who do not object either 
to hand work or toad honrs, earning from 40 to 00 
rente a dMT- Be Mam that up country are mining 
campa staffed with white men, and probably decides to 
t#M| »«*• The oaty road teen toe river Magdalena, 
on eteanhoate traveling about six mOee an hoar. When 
toe mean to toll these boats travel (or may travel) toll 
ttme i at other times they often tie up to the bank dur¬ 
ing toe dark horn*. The Journey may therefore take 
four days to atom than a week. Os leaving the boat 
*. wot Is chosen where a feeder railway irons something 
lees than a honored miles Unto the country, and from 
there travel is elver roads each ae are unknown In the 
wildest of the northern Rockies. Local transportation 
fa o« mules, but thtota expensive for a man who Is sot 
a native, probably with a alight acquaintance with the 
language and not conversant with the customs of the 
country. He win soon learn one custom which Is pre¬ 
valent though net universal, the habit of charging for- 
elgttere double what to charged to a native. The min¬ 
ing camps may be fifty or more miles apart,-or several 
days measured by time of travel, over roads which are 
a succession of steep cthnbs or descents, In a country 
of perpetual summer heat, the only division of seasons 
being wet and dry, At the camp he finds the usual men 
under an agreement from home. If he to an artisan, 
a blacksmith or carpenter, he may get work at some¬ 
thing slightly under a dollar a day. This to enough to 
Hue on, but not enough from which to save a stake with 
which to reach home. If he to unsuccessful he drifts 
to the next cutup, there to repeat the experience. 

The native Colombian to a very adaptable man, snd 
ha to clannish. Therefore we find the railroads 
manned by natives and little chance (as there to said 
to be hi the Argentine) for American engineer*. 

1 have been prompted to this Warning because the 
procession has already commenced. Men are reaching 
thto camp at the rate of one a month, So far they 
have been entertained for a day or two and helped on 
their way. This la not pleasant for'men anxious for 
Work, and If the stream Increases the scattered camps 
will not feel able to do as much as they do now. 

It should not be overlooked that toe tendency in seek¬ 
ing work to to drift fhrther Into the country, and that 
the dUBculty of working baric to toe Coast to great 

A man “on bis uppers,” willing to do "anything,’' has 
not the scope which he baa at home, for good labor to 
content with CO cents a day. I has* miners working at 
tots figure, and toe work to much' sought after. They 
work from six to five, Often up to their knees in water, 
with only forty urinates for vest and food, under a hot 
mm. And It to actual harA mnseular work. 

fMtoafida to a country or great resources sad many 
pomlUttttoa, gad for from toUy developed. There are 
openhrinr hero, t>« there aremore openings anywhere in 
America, And afi ( *merican from Pashms to not ltkely 
to Uriah te'Mttto ham fit one m>ot h> slowly^nd Jabori- 


1 *»» ttma personal knowladga-i gath- 

«r that VenoRMla to on a par with tola country. Of 
,th® Wber Booth American countries I know little But 
bafme tnktoga MrtMy soattt an American worker win 
' 'M PW «b» obtehur from aomc imiahle source particu- 
toro^ toe roddtttens prsvafilttg to too country ha 


ifwa this mint, X kart 
Tbs followiis howavsr 
“ fMPk and will give your readers something 
Over. Perhaps some .of your readers would give 
*a algebraic formula for the solution. How can 200 
eqtaa of tbs United States (present coinage) be so divid¬ 
ed as to total WOO. Every coin must be used at least 
once, Coins now minted are 1-rent, (Kent, 10-oent, 25- 
oeot, 56-rent (12%. *5, 110 and «20 gold). 

Thxooobr L. DeLano, Shipping Clerk, 
United States Mint, Philadelphia, Pa. 


To the Editor of the Boumnnc A vesicas ; 

On toe second day of November, IBIS, there was mani¬ 
fested In the sky s very complete set of halos and sun- 
dogs. They ware seen bare in Richmond and probably 
In a considerable area, for several Inquiries were re¬ 
ceived by the railway companies from their station 
agents out on their linas as to the cause of the phe- 

1 first noticed the phenomena about noon, and they 
remained visible several hours. The most marked ob¬ 
ject was a large circle about thirty degrees above and 
concentric with the horizon. It was whit* and about 
the width of toe full moon. On this circle there were 
four bright chromatic nodes, marked on the accompany¬ 
ing drawing A, B, C, D. About the sun there was a 
marked but not unusual halo strongly chromatic at the 
point B, and gradually fading away toward each side 
as shown. There was a second concentric circle at 
P‘, also Chromatic. From the point E tangents extended 
out on each side as shown. Perhaps tho most unusual 
part of the picture was the lines IQ and IH. They 
were white, about the same width as the Urge circle. 
Snd very clearly seen from I to Q and B. Beyond <? 




A complete set of sundogs and halo*. 

and U they became very falut but seemed to curve In 
to the point B as shown, On the attached sketch S 
represents the sun and 0 the zenith, 

I suppose all these phenomena are due to the refrac¬ 
tion of light from minute particles of water or ice In 
tho higher atmospliere, but the detailed explanation of 
how such peculiar lines as IQ and IH as well as the 
tangents at B are produced to beyond me. 

The day was beautiful, an Ideal autumn day; cool 
and dear with a slight hase In the air and a bit of 
herring-bone effect In the aky at times. There were 
no clouds except very low down, and the geometrical 
traced In the sky were very striking. With 
erode Instruments Dr. Hppklns and I measured 
the angles as best we could, and the drawing to fairly 
accurate. 

I shall be pleased to have you make such comments 
and explanations as you may wish. 

Richmond, Va. B. C. L. Miller. 

[Dr. Miller may congratulate himself on having seen 
a meet striking and rare phenomenon. On November 
1st and 2nd, 1012, a large area of high barometric pres¬ 
sure—an anticyclone—was drifting sluggishly across 
the eastern half of the United States. Over extensive 
regions of the country the sky was lightly veiled with 
dntoatmtu* cloud. EvMtontiy toe air at this cloud level 
was In a vary unusual state at tranquility, making pos¬ 
sible tile occurrence not atag of the common varieties 
Of halo, which do not depend upon any particular angu¬ 
lar position of the Ice cryafoto In the atmosphere, bnt 
afcto those rarer halos Which sen eocur only when the 
;.gn tatllng In a horiaontal position. Compiles!- 
ttiful halos wwt seen at many places in 


the States of the IfMariK* Valley on tho 1st, and In 
tbs Atlantic State* from Maryland southward on the 
2nd. The phenomena appear to have reached a particu¬ 
larly high state of development in southern Virginia, 
though those seen the previous day at points In Mis¬ 
souri and Arkansas were no less remarkable. 

The lines marked 10 and IB In the drawing, known 
as the “oblique arcs of the anthellon," nre es|»eelully 
rare. The theory of these arcs has never been satto- 
fHdortly worked out, though they are supposed to ls» 
connected with strlatlous on the faces of the crystals. 

The nearly horizontal arc tangent to the lower halo 
at E is the “upper tangent arc of the halo of 22 de¬ 
grees." With Increasing altitude of the sun above the 
horizon the ends of this arc bend downward until It 
finally becomes an ellipse surrounding the 22-degree 
halo. It to then called the “circumscribed halo" and 
was seen in this form at several places on the dates in 
question. 

All tbe halo phenomena shown In the drawing, and 
many others, are described In Mr. C FitzhugU Talman'a 
article “Solar and Lunar Hulos," In tbe Scientific) 
American Suj-plemknt of November Ifltb, 1912. 

It seems probable tbat If ull tbe olwervatlons of the 
halos of November 1st and 2nd should lie collected It 
would be found tbat some observers were treated to 
sights rivaling the historic “Petersburg phenomenon,” 
of 1790, which has heretofore ranked as the most won¬ 
derful halo ever seen, except, perhaps, In l he polar 
regions, where complicated halos are fairly common 

We take this opportunity of thanklug other corre¬ 
spondents who have sent us reports and drawings of 
these halos.—E ditor.) 

Positive and Negative Natural Laws 

To the Editor of tho Scientific American 

In readingdlie editorial, “Positive and Negative Nat¬ 
ural Laws,” volume ex. No 2, 1 was impressed with 
the fact that the principles therein stated work out 
very well In our everyday life. 

The good that Is to come, the profits which are to 
result from working for a cause, for standing firm In 
tight corners, are not always evident. There Is no 
positive law which says that there Is a satisfactory 
reward for every worthy effort, credit for h scientific 
discovery may never Is- given to the right workers, 
tho probable results of any particular research cannot 
always he foretold, or again there Is no certain Itenettt 
which to positively obtained by all who respect and use 
natural laws. 

The negative causes and results, however, seem obvi¬ 
ous. The losses, hardships, or difficulties are certain 
to arise from not guarding an excised belt, not dis¬ 
closing a useful discovery, not resjx-cHiig natural or 
approved artificial laws, not conserving national re¬ 
sources, or other negative conduct. We do not know 
what electricity to, yet wo are not Ignorant of Us exist¬ 
ence. laws, and uses. ICveu the commandment * are 
negative admonitions Certain It to then, that nega¬ 
tive laws are of universal application; they tire in fact 
often more powerful and useful than iK.sttlve state¬ 
ments would be. Philip E. Edelman 

Mluneais.lts, Minn. 


Earthquakes and the Panama Canal 

D Jt. CHARLES DAVISON, the leading English 
seismologist, discusses this subject in the (Jcooraphl■ 
cal Journal, and comes to conclusions almost as reas¬ 
suring as those reached by Mr. D. F MacDonald In Ms 
article In the Scientific American of Oetolier INth, 
1913. He gives three reasons for thinking the dnnger 
from future shocks to he slight, viz., the fact that only 
three earthquakes, Including that of last October, have 
attained eveu a semi-destructive character In the pres¬ 
ent Canal J!one since the time of the Spanish conquest; 
ttiat, as pointed out by Mr. MacDonald, the canal to 
remote from mountain ranges aud does not trs verse 
any important faults, so far as known; and, lastly, 
that even If a violent earthquake should occur It would 
probably have no more disastrous effect on the curnil 
than to cause landslides from the sides of the cuttings, 
as the researches of Milne, Seklya and Omorl have 
proved the destructive vibrations of earthquakes to I hi 
confined chiefly to the Burface of the grouud and to 
extend only In a slight degree to the bottom of a deep 
artificial excavation. All three arguments are. how¬ 
ever, qualified; the first by the fact that violent quakes 
have sometimes occurred In regions previously exempt 
<e. g., in tbe Colchester district of England, lu 1X84, 
and at Charleston, ti. C., in 1X86); the second tiy tho 
fact, that deep-seated faults, capable of giving rise to 
severe earthquakes, often exist in places where the 
surface conditions give no indication, of their presence; 
and the third by the consideration that landslides mused 
by a violent earthquake, If they should <*vur after a 
prolonged period of heavy rain (a very prolwble event 
on the Isthmus), might themselves constitute a serious 
calamity. 

























































Four-Gun Turrets of the Frencp Battleship “N 

A Notable Experiment in the Mounting of 


“Nonw**®" $8 


SH 


rpiMIS whs in tin- French navy when the Authorities 
I tn mu oil tin- placing of only one gun in a turret 
Tlieoivil.'.ilh so fm ns the rapidity and accuracy of 
cun Hie me concerned, ihnt was the ideal grrangement 
inn Frem ii mu a I nut horities are distinguished for the 
greai vmfrtv and suddenness of the changes which 
(her Introduce To-day the pendulum has swung to the 
ottiet extreme, and in the four latest dreadnought*, 
(lie "Normandie,” "Gascogne," "Languedoc,” and 
■ KiaiidrpM,” tho French arc putting four guns In a sin¬ 
gle turret—and this at a rime when the two leading 
naval powers, Great Britain and Germany, are still 
using only two guns i»er turret 
The "Normundle” class are big ships, 674 feet Jong, 
it- feet beam, 28% feet maximum draught and they 
displace 25,387 tons. The armament is heavy, consist- 
Ing of twelve 13.4-ineh guns carried in tWee four-gun 
turrets. The foremost gun Is carried above a super¬ 
structure on the forecastle deck, the aXet of these guns 
being surely not less than 96 feet above the #ater Hue. 
Amldship above the spar deck is the second turret; and 
aft. above the main dock is turret number 8, ■ 

The 19.4-inch gun is a powerful weapon, 0 calibers 
in length and firing a shell weighing 1,433 pounds, which 
Is slightly heavier than the Shell of our 14-lnch guns, 
with a velocity of 2,667 feet, which is slightly greater 


shafts at a Weed of 21,6 knots. They will be flted with 
contend oil The success of these four-gun turret ships 
will be watched with greet Interest in naval elrcles. 

Figbtfaff (kuaboppo* in Urofw 

pEOPLE living in Kansas, Utah, and other parts of 
* our great western plains have by no means forgotten 
the devscltatiott and desolation caused by the vast 
hordes of grsushoppers which have swept over the coun¬ 
try in former years, Similar peats have visited destruc¬ 
tion on the north coast of Africa and on the rich pampas 
of South America. 

Some recent successful efforts at fighting this plague 
aw described in Xomoe by L. Geret Of Antwerp as fid- 
lows; 

“As soon as the little creatures hatched from the eggs 
deposited in the earth by previous swarms aw this 
to hop, and even before they can fly they exhibit the 
migrating impulse. The habitat of this Argentine plague 
Is lu the north, near the Bolivian boundary; from thaw 
the swarms overflow the rich provinces of Santa FA 
Entre Bios, and the Republic of Uruguay. In dry 
weathor the insects lay their eggs m route, and pursue 
their career of destruction to a point south of Buenos 
Ayres, soon after which they expire. By January the 
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The “Normnudtc,” ouo of four French ships, of 25,387 tons and 21.5 knot*. Armaineut: Twelve 18.4-1 treta goni in three tnrrets, carrying 17 Vi -inch armor; twenty-tour 

5.9-lncb guns, protected by Sty-lncb snnor. 

The first battleships to carry four guas la owe turret. £ 


than that of our 14-inch piece; so that although of 
less bore, this French gun must be of somewhat greater 
power than ours. 

The advantages of the four-gun turret are that there 
is considerable saving in weight of armor ami gun car¬ 
riages, and of ammunition lifts and gun-operating mech¬ 
anism. Also It conduces to good shooting, for the rea¬ 
son that four shots fall in one place, and the work of 
the siwtter is facilitated It is believed that the guns 
are not mounted In one sleeve, but in pairs in two 
sleeves; but imssihl.v the two sleeves are connected to 
a common elevating mechanism, In which case all the 
advantages of a single sleeve are secured. The theoreti¬ 
cal disadvantage of the four gun turret is that a single 
heavy arinor-plerctng shell, penetrating such a turret, 
may put four guns out of commission at once. ( 

These ships are heavily urmored, carrying .about 13 
Inches on the Ml, 17% Inches on the main turret, and 
10 Inches on the sides of i he ship above the main armor 
belt. The secondary battery of twenty-four 5.5-lnch 
guns is carried as follows* Mx In a battery protected 
by 8%-Inch armor, situated forward of No. 1 main tur¬ 
ret. on the forecastle dv'ck, these six guns being capable 
of tire dead ahead; twelve guns placed In broadside on 
the main deck between turrets Now, 1 and 2 and behind 
,s%-Inch armor; and six guns carried on the guu deck 
abreast of and on the quarters of No. 3 turret These 
positions are shown dearly in our deck plan of the 
ship. 

These four vessels an to be turbine-driven on four 


swarm lssulug from the eggs has reached maturity. 
. . . When at a given time all the '‘hoppers” of a local¬ 
ity set themselves lu motion toward the same direction 
Is the moment chosen for fighting them by the ancient 
mothod of the country, Sheets of tin aw bound together 
so as to stretch continuously for many kilometers, form¬ 
ing barriers whose smooth sides it is impossible for the 
insects to scale. 

‘‘Every true near this tin barrier is likewise provided 
with a tin ‘cuff’ to prevent its being used as a bridge. 
The current is checked at the barrier and begins to flow 
along its side. Near the barrier at spaced distances 
deep holes are dug and surrounded by tin barriers 
placed st such an angle as to form a diminishing pas¬ 
sageway or conduit to the naouth-of the hole, Into which 
the stream of insects flows steadily till It is full. As 
each hole is filled it is covered with earth and stamped 
down and fresh holes are made. 

"Naturally only a small proportion of the Insects can 
be destroyed by this simple means. The others Increase 
In rise—many reach a length of S centimeters and rise 
Ihto the air like a dark cloud god fly away to seek 
food. One evening, at Fray Bentano’s on the Uruguay 
. the writer helped frighten away a swarm which had 
even from afar the threatening aspect of the smoke 
from a conflagration, had then 'flown over the river, 
7 kilometers wide at this flUc* art was about to settle 
on the beautiful flower-decked gardens of the casino 
of the Liebi#'Company. With hastily ooncocted baa- 
new, with whistles, trumpets, MHttiHPhas, tU&du, 


M. Gallardo, the director of the National Museum of 
Buenos Ayres, was staying in Fhris at the tin* and 
Induced the Argentine Bureau of AgricuHaw to Invite 
the French investigator to test his process practically 
In South America. M. d’Herelle accordingly caused 
a swam of grasshopper# in Santa F8 to be surrounded 
by a palisade In order to study the effects ofhtacptroo- 
tic cultures within the todoaed space. ' ■ 

‘These culture of bacilli were dtsielved fa water and 
.sprinkled' over a small portion of 'the rngise wfetek ti* 
inwets had befttn to devpur The malady sproadWftfa 
extraordinary rapidity. By'the end. of tto#M 
giMuhoppers wise found fat every amar-tf.feu'MNt, 
experiment; after the sixth day there ww owa laft ■ 
alive. . * '*> 

"Bxpertuwnt* on a large soul* w*» ', 

Wee success. One liter of the culture liaWd was si^ad 
over a said. After 6 days counties* da#d immi wgs?r 
fourtover the whole extent of the flsld of na hectavos. * 
The totality continued on' 
through the vlcfartty. The speed with width 
Sfumde Is a mating, only' a few 
of die infection it was fauna. to 
Utamstom distance from the original «pet,jtafa«to* 
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Raitod stairways ud platforms with safety treads 
new lead to toe erase cab. 


The first attempt st safety for the crane man was 
a wooden ladder. 


A NfllNI who thinks that the safety movement of 
WfcMh we hear so mach these days eootfsts merely 
in ah agitation for the adoption of safeguard* and 
• fooi-pcoor machinery, is tor hsktofi tito times. Prob¬ 
ably that ladlvldasl also tolnksthatthe “fool" against 
whom too machine mast he “proofed" Je an Ignorant 
foreigner. Bat that is another mistaken notion. The 
man who pete hart to tow camHe* man. He may be 
oafehNS to <k^*M,4Mn'«#'to neither of these 
classes doee the fotsfcMr baton*. "ttte vary new new 
and htiamto-vrt^ifk' aanfeanptai* aakea him 
omtloaa «to» mAh wha toskes - tow most troaWa, not 
only tor fintlt to; m his ft»W>w workmen to the 
one who thtotai ^t afeaft to take a ehanee» tito ane tor 
lnstaads whe toea aot eoasMtor Mmseif or hto fellow 
a pood railway ataa atdsaa be dab stand between the 
rails before an approaching loeometiv* and step apon 
the footboard jaffc 1 as M to aboot tb be Strok, Hals 
a good apart ea^toito j» chance oa what he foals la 
s pretty sot* tfcta*. $*ve*to»lena, It to,a game of chance 
and stakes are very Ugh* 

A man of eneh dtopoalttoa to auwt Ingenious In devto 

provtaton of eatognarda eaaaot cope with his propensity 
to m isc h i ef , BmaetMa# mast be done with the man as 
well to with the machine, and so now the more pro- 
greastoe eafoty organisations lay great stress on edtt- 
oatlag the careless employee to a new attitude toward 
the dangers that inevitably hade about him The beet 
way to lean a thing to to teach it Hence, it is the 
custom to make safety instructors of the men them- 
selvei, as in that way they will learn what the safety 
movement to end how beet It may be furthered. 

An excellent Illustration of this method may be found 
ill toe organisation of toe United Btatea Steel Corpora¬ 
tion. The safety Map permeates the whole organise 
tkn from the highest effletoi down to too workingmen 
themselves. I?ret of aU then la the gteef Corporation 


Safety Oommtitee, consisting of an officer of the Steel 
Corporation as chairmen find seven other members rep¬ 
resenting the largest subsidiary comps trie*. This com 
intttoe meets quarterly to study serious accidents and 
makes recommendations against further occurrences. 
It' conducts its Inspection by haring an Inspector of 
one company Inspect the other company's operations. 
All the Inspections are made personally. Second, there 
are central safety committees of the subsidiary eom- 
pmsiee, omde op «f Important officials from each of the 
plants, mines or railroad divisions, which conduct inter- 
util Inspections and meet monthly for conference and 
recommendation of safety devices. Third, there are 
pUot safety cematittoes which meet monthly, weekly, 
or to some cases dally Fourth, there are the depart¬ 
ment and apodal committees, made up of foremen, mas¬ 
ter meehaalca and skilled workmen, who meet weekly 
or monthly as the cam may be. And finally, there are 
the workmen's safety committees, usually made up of 
three members of the rank and file of the mill. These 
members are dunged periodically, so that eventually 
every man to the works will at one time or another 
hove held a position on one of these committees. 

During the year ending December, 1»12, 4,078 men 
served on the various committees, and probably the 
greatest service was done bjfcthe last two committees, 
because they were made up of those meu who were 
studying their own personal' risks, trying to flail trouble 
before trouble found them. It Is the policy of the com¬ 
pany to encourage the men to make suggestions by 
meaps of rewards. As an illustration of the value that 
Is attached to the employees’ own recommendations, we 
may take the case of the guards placed over circular 
saws. When the foreman of the shop Is Informed that 
he must place a guard over the saw and a certain stand¬ 
ard type of guard Is recommended to him, be Is quite 
apt to look with contempt upon the device and criticise 
It as being of little value. “AU right, John,'' says the 


safety inspector, “you are an ingenious fellow. Why 
don’t you get up a safety device that Is really safer 
And so John thinks the matter over, and lu a day or 
two suggests a design for a new guard which the safe¬ 
ty inspector praises highly and Is glad to accept; for 
although the device may not be as good as the one orig¬ 
inally recommended, it will be scrupulously used, and 
the foreman will see that all the men under him use It 
too. Far better Is a poor device faithfully used, than 
a good device employed under protest. But the result 
of this policy of letting a man build his own safety 
device has resulted In the designing of stone very clever 
apparatus. With the ordinary guard there Is nothing 
to prevent the operator from having his thumb cut off 
as be fellows up the work to the saw. One Ingenious 
foreman, realizing this defect, provided (he bottom of 
the saw guard with teeth or notches, by which the work 
could be pushed up to the saw. This safety device Is 
Illustrated on another page. 

The writer recently had occasion to visit the works 
of the Illinois Steel Company at South Chicago, and 
was struck by the "safety first" atmosphere that per¬ 
vaded the whole works. Safety signs in five languages 
were set up at all points in the works where there was 
a possibility of accident. Not only that, but the men 
themselves seemed imbued with the safety Bpirit, and 
enthusiastic In their support of safety methods. I .ant 
spring an accident occurred in one of the open hearth 
buildings, which illustrated not only the efficiency of 
the safety precautions provided against such an acci¬ 
dent, but also tbe spirit of tbe men. A huge ladle con¬ 
taining fifty tuns of molten metal was being taken 
down the building by means of a traveling crane. One of 
tbe bearing boxes of the winding drum of the crane 
broke, causing the drum shaft to tilt and throw the 
gears out of mesh. Immediately the tackle on one side 
of the ladle slacked away, permitting the molten steel 
to pour out upon the floor below. A sptU of this sort 























to Invariably attended by an explosion, and not a second 
moat tie lost In Jumping out of the way to avoid being 
burned to death. To provide for juat such an emerg¬ 
ency. the outer wall of the building had been provided 
with window openings nil along the pouring level, and 
these windows were protected on the outside by means. 
of wooden hoods Four or tlve men were on the pouring 
platform when the accident occurred, and Immediately 
they leaped to safety through the opening. (See our 
cover illustration.) The crane man atop wag In Im¬ 
mediate danger and had to act instantly. There was 
not even time to atop the crane. He leaped tor a ledge 
above the craneway and dodged through one of the 
ninny windows provided for Just this purpose, to a run- 
wav at the outside of the building. It was a narrow 


pouring platform did not hesitate an Instant to take 
the leap, nevertheless after Atop had undergone the ex¬ 
perience, they realised that a JjRtap Into space required 
some courage and was not without danger- Aeeordlngiy, 
one of them recommended that the opentogB be provided 
.with firemen's poles, down which the men coold shOo, 
This recommendation was tounedtately adopted, and 
one of the accompanying photographs show how the 
hooded openings now look with the pole equipment 
80 sudden Is the explosion from a tipped ladle, that 
sometimes the crane man has no opportunity to dodge 
out of the building. Accordingly the cabs are provided 
with steel compartments in which the operator of the 
crane may shut himself for protection against the In¬ 
tense heat This gives him a chance of escape unless 
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These gears used to be uncovered and were a 
constant menace. 


escape; but the crane wiis still miming down the mill,. 
I touring out a stream of liquid lire, and If It were not 
slopjied, would soon reach n number of men who were 
at work In the "pit” with no chance of escajie; also If 
the crane continued, It would eventual).! strike the end 
wall of the building and doubt leas go to smash or de¬ 
stroy the wall. Mindful of these dangers despite bis 
own harrowlug experience, the crane man ran along 
the runway outside of the building until tlu> first tinre 
of the explosion had subsided. Then he dodged through 
one of the windows ahead of the crane. Jumped into 
the cab as It came along, and brought it to a stop His 
presence of mind saved many lives and valuable prop¬ 
erty. He was rewarded by a “safety first” banquet and 
a raise of pay &lth<ftfh the men .Who were on the 


usually tapped by withdrawing a stopper. 


Formerly the stoppers were suspended by an ordinary 
crane hook, but on a couple of occasions as the stopper 
was being lowered It struck on the rim of the ladle, and 
as It hesitated there an lBStant, the slack In the hoist 
cable allowed It to become unhooked. One of the em¬ 
ployees suggested a “pig's tall" hook, which has proved 
entirely satisfactory, as It prevents the suspended toad 
from going over the point of the hook. Another type' 
of safety book designed by one ef the men has a handle 
at the back by which It may be operated without danger 
of catching the fingers between the book and the load. 

Hundreds of little devices df this sort have been 
developed by the workmen's sssfety oommittoes. One 
of the Illustrations shows as improved mud gun, de¬ 
veloped at th* works of tbp Nattonal Tube Company in 
Lorain, Ohio. It to a machine with which baHs -ef 
clay are packed Into the tapping bole ef the furnace to 
close it after the furnace has been tapped. The clay 
bulls are dropped through a bole to the. easing of, the 


Now the bevel gear is almost completely inclosed ; 
in a sheet steel casing. 

columns In order to reach bis cab. This proved a dan- ’ 
gerons practice and so ladders were provided, as shown 
to another picture. But this stUl required a man 
be pretty much of a monkey In order to reach ,Shirt& 
and eventually, steel stairways and ptotforaw witfc frto' 
ttoa treads were provided, so that a man could reach 
bis crane oab In perfect safety. The platforms also are 
of use in making repairs upon the crane. 

In a Plant bke that at. Gary, Indiana, which has bad* 
built since toe safety; movement*** strtsd^eetoto ■ 
prowtotohs wire made tom. .toe veto ■' 

older plants an enormous Mittap was tottud necessary 
to bring them up to present day safety standards, Owe 
of oar illustrations short a traitor fet window elwsnors. v 
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tebtthtoitttn connects with the show*. 
l4o «rttfleteI heet hr needed. for use to 
tile Eastern State*, tbe system to «v*H- 
aMs tbe greater pert of tbe year, white to 
whiter t&a beater oolto ere drained to pre- 
ventfreering, end an auxiliary piping sys¬ 
tem that Joins the furnace or other bouse- 
tmpm 4wtoe to installed. Half a doien 
playgrounds and four or five schools ta 
California have been thus equipped recent¬ 
ly. while the domestic Installations have 
been In successful use for yearn. Even 
apartment houses have made use of this 
economical method of obtaining plenty of 
hot water at any hour of the d§y or night. 

Hm Highest Dug la the World 

npHU United States Reclamation Service 
* to blocking the Betae River canyon, at 
Arrowrock, with a dam 380 feet high. 
This Will be the highest dam In the world, 
it wm have a length of L07B feet at the 
top, and will contain 080,000 cubic yards 
of material. During Construction the wa¬ 
ters are being diverted through a tunnel 
running around the dam. the tunnel to 
487 feet long and measures 28 by 80 feet 
it la large enough to pass the Whole Of 
the Boise River. The accompanying 
photograph abows the water pouring out 
of the tunnel. On the right, near the top 
of the picture may be seen the excavation 
for the Bpillway, which ehowB to what a 
height the dam will bo carried. 

German Gasoline-Electric Road 
Train 

fy Oat Berlin Correspondent 

A REMARKABLE! gasoilwMdectrtc road 
train has recently been Introduced In 
(lorosny which comprises a power ear 
and tea trailers e*dh of 8 tons capacity. 

The power car carries tbe generator 
set, vt*., two Daimler motors of 126 horse¬ 
power each, driving a dynamo installed ip 
the center. The cozrpe te traupmUttiT to , 
the electric motor* aotuatlng toch Of the 
wheel* «f the power pgr and traitor*. The 
snuatutM of these motors am asfltngnd In 
parallel, awl the Inductors to Aries; the 
funner derive their eumms^m IV main 
dynamo, whereas the tetter am from 
an exciter machine which at the same 
time serves to ecrito the mete dynamo, 
the Add regulator of the mate dyaamo 
control# the tension of the armature, and 
accordingly, the speed of the train. A 
loop circuit allows a perfect anMortoRy Uf 
tenrion to be taramd to all motor gTteg* 
tom. *he motor flelda are exited bjf* 
regulator,” toaerted Into' 

1 the aV circuit, rind, the diwetton -of 
" tmtoirto .Vpfta'oUed toy reversing the ex 
■ ■ 
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Two locomotives supplying a factory with steam while the boiler plant Is being 
repaired. 



Building the Arrowrock dam serves the Botoe River; the hlgheot dam to 
the world, 
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*• Gaanflae-otoctric road trite of St-tancapacity. 


construction of all the truck#, the number 
of exebaage parte to reduced to a mini¬ 
mum. Ohato transmission has been used 
to connect tea tracks with one another, 
and tbe Inside brake# formerly used have 
been replaced by outside brake shoes act¬ 
ing directly on the circumference of the 
wheels, thus greatly facilitating the sup¬ 
erintendence of tbe brakes. 

The weight of the power car in full 
working order to 9 tons, and of each trail¬ 
er, 8 tons, or 89 tona altogether. The 
ratio between the carrying capacity ami 
the net weight thus works out at 80 -4- 39 
= 1.8, which to 30 per cent more favorable 
than in the case of heavy load vans. The 
mean traveling speed Is 12 kilometers (7>5 
miles), and the maximum speed 16 kilo¬ 
meters (10 miles) per hour. 

How the Ostrich Rancher Travels 

T HE rancher in California or Arlaona 
who goes Into the business of raising 
ostriches can travel behind a team of these 
huge birds or use one as a saddle animal. 
Tbe ostrich shows remarkable speed as 
a trotter, and a pair of them attached to 
a light sulky can make a mile In pretty 
dose to two minutes. It will be observed 
that the light rig is equipped with a third 
wheel to take part of the weight from the 
team. The ostrich as a mount to almost 
as speedy, and carrlee a man easily. 

A Unique Emergency Power Plant 

W HEN a manufacturing plant to con¬ 
fronted with the problem of replac¬ 
ing an old, Inadequate battery of boilers 
with a new one of greater capacity, it to 
not a simple matter to make the change 
without interrupting operation. 

This condition wan mei most Ingenious¬ 
ly when it became necessary for u com¬ 
pany of Philadelphia, Pa., making textile 
machinery and centrifugal hydro-extract¬ 
ors, to increase its source of power supply 
An estimate from the local company 
showed electric power to be of prohlblllve 
cost. The idea of utilizing locomotives for 
the purpose, while novel, at first thought, 
bore the elements of sonnd Judgment. ' 
The location of the plant, on the main 
line of the Pennsylvania Railroad, made 
feasible the storage of locomotives on a 
long freight siding. 

It remained a problem, however, to get 
locomotives of the proper capacity, for In 
these days of heavy railroading, small en¬ 
gines are rather difficult to obtain. 

Two "American” type locomotives were 
finally obtained at a very reasonable 
rental. While they were doing service, the 
old .battery of two boilers was replaced 
with a 462 horsepower boiler, stoker-fired 
by an automatic stoker of the five-retort 
type; tbe furnace to fitted with an exten¬ 
sion grate, giving enough grate area to 
Insure absolute combustion of the fuel, 
without having to have a brick arch 
The process of locomotive boiler substi¬ 
tution was simple, but effective. The two 
old locomotives, whose connecting rods and 
ytlve gear* had long been disconnected,, 
Were hauled to a conveniens point on the 
siding, after their tenders had been un-: 
coupled; their throttle valves were closed,'} 
and a connection piped from their auxll-’ 
11a ry domes, over the fireboxes, to the 
main steam Uses In the plant. 

Their positions, back to back, with an 
elevated platform erected between them, 
allowed sufficient space for two flremeri, 
and a coal supply that could be replen¬ 
ished without interrupting the service. 

As a matter of fact, this meanR of steam 
supply to hardly economical enough to 
warrant its retention for a protracted 
period, since the amount of coal consumed 
v,per horse-power hour to far greeter than 
tf the average manufacturing plant can uf- 
ford; but there to no question thHt the 
money for the excessive coal consumption, 
ik Addition to the moderate rental, uud a 
few dollars more for labor, are well ttixnut 
when a continuous, liberal steam supply 
to assured, that keeps the plant in opera¬ 
tion during the installation of the new 
boilers, and whose connection with the 
main steam supply can be made In a short 
, ttopt at night, without stopping operations 





















E ver sine* 1896, the year in which the historic 
Olympic games were relnaugnrated on a wale far 
grander than that conceived by the ancient Greeks 
themselves, there has been an unquestioned increase not 
only In the popular Interest In athletics, but in scientific 
Interest as well. In France physicists have applied 
scientific methods to the study of athletes in act Ion with 
astonishing results. To be sure, this is nothing new. 
Tears ago Muybridge published a series of photographs 
taken,,of men and animals in action, which are atill 
regarded as classic in their way. Bnt since Muybridge’s 
day, apparatus and methods have improved, and it Is 
now iNNWlble to record for future atudy athletic move¬ 
ments which it would have beeu difficult Indeed to 
analyse twenty years ago. 

Probably the foremost of Muybridge’s successors is 
the distinguished Prof Marey, whose Interesting and 
valuable work has been so frequently commented upon 
In the columns of the Scientific American. The ac¬ 
companying pictures were made In accordance with his 
methods by Prof. Deraeny. The apparatus used has 
been improved by Deineny and uaed by him at the 
French Academy for Military Slants in Jolnvllle-le-l'ont. 

As our pictures show, the alhletes are photographed, 
not main a moving picture Him a thousand or more 
feet in length, but upon a single plate. A black back¬ 
ground is employed and the subjects are brightly Illu¬ 
minated. with the result that they are very sharply 


Tba phases of a springboard acrobatic asmemataf 

defined. The movements can be analysed Into ns many 
separate stages as may be desired, so that the result 
Is not unlike a very slowly moving cinematographic 
film. Because the tdetures are all taken upon a single 
plate, they lend themselves admirably for study and 
Instruction. It Is perfectly apparent that from pictures 
such as those which we publish, the athlete can learn 
much. He sees at once at what particular point of a 
movement be assumed an incorrect position, and why It 
Is that he runs, walks, leaps, or fences Inefficiently. 
Hence, photographs such as those which we reproduce 
have a very practical value. At the Jolnville school, 
they are used to record and register the physical con¬ 
formation and development of the pupils before, during 
and after training. The studies thus obtained are ap¬ 
plied In choosing and Instructing the gymnastic staff 
of the French army. 

Any one of the pictures made In accordance with the 
Marey-Demeny system constitutes what may be called 
a "graph” or chart It ought to bo possible for an 
athlete to compare his photographic self, reproduced 
perhaps a down tiroes on a single plate, with a stand¬ 
ard “graph,” and thua determine bow he compares 
with a crack runner, fencer, or gymnast “What am I 
doing wrong?" Is a question that every athlete puts to 
hlmselt Even his trainer cannot Always gnawer that 
question correctly; the movements are so very numer¬ 
ous and so very rapid that only the general effect pro- 


V 

tail min be criticised. M eemegume,' mob mM 
football er tennis or tamtat, the timing of .each tap* • 
meat i* of vital importanoe. By studying photographs 
of himself, the player or fencer wlH learn, first, wtet 
is the minimum number of movements required aad 
then tbe trick of making them In the minimum time. 

It is obvious that tba moving ptotore camera MB 
accomplish much the same remit as the apparatus at ‘ 
Professors Many aad Domsoy. But on the other band, 
s moving picture machtfio and its Ohm are expemhm 
Besides, it is not easy to run a film slowly mouah # 
enable an athlete to a bftyta bis movements, became m 
highly Infiaramable celluloid of tbe film may batch 
If it is held too long before the electric ana 

Military Aeronautic* in tbe United Stab* 

M ILITARY aeronautics is extensively dieowsed In 
the report of tbe Chief signal OdhwvtJtawfr Matte 
Army, for 1913, Just published. This report emphasises 
a fact of which the public is probably not generally 
aware, vis., that tbe number of civilian aviators in this 
country is test diminishing, and in tbe event of war 
at thb present time it le doubtful whether a score of 
men capable of making flights useful to tbe army could 
be obtained from civil life. Hence, the urgent necessity 
of Increasing the aeronautical branches of the army, 
navy, and national guard. The Signal Corps atpreseut 
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Safety in an Automobile Factory , 

Methods That Have Produced a Sixty Per Cent Reduce in Accidents 


W iWWmWM 

msA 

' V I - 


Forced draft apparatus for drawing 


O prominent aafety official, "and I will show you 
tb« accident.” He 1* associated with the United States 
Steel Corporation, which employs »o many 
almost every kind of an accident that might occur has 
occurred at one time 

a jwsslhle source of danger Is pointed out to the fore- 
mat) of a shop, he Is quite apt to laugh 
any risk. •■Why," ho will exclaim, "we have worked 
here twenty years without 

safety Inspector can almost Invariably reply that such 
an accident did one* 
own plants, and there la 

occur here at almost any time. The need of .safety 
precaution Is more apparent In a large corporation em¬ 
ploying hundreds of thousands than In factories 
ploying but a few huudred. Yet'It Is 
I he hitler thnu In any 
In the big cor- 




safety precau¬ 
tions pay In one, 
they should pay 
lit the other. 

We love to 

dwell on the 
more noble, hu- j 

mauUnrlau side i 

of the safety 
■Movement H u t 
It Ik Uot merely 
a q u e s 11 o n of 
philanthropy: 11 
pays In dollars 
and cents. Em¬ 
ployers must not 
forget that It i 

costs something j 

to break a new 
man Into the 
work. E v e r y *■ 
workingman i s This high-speed machine may be a 
to* instantly by the emergency brake 
company, and if «t the right, 
he be incapaci¬ 
tated by accident, the empt ier must figure among 
other losses that of the mom.\ invested In this man’s 
training; for In order to replace him, he must go* 
through all the trouble and expense of breaking In a 
new man. This is so In almost any line of work, but 
particularly in those factories inhere the work Is of a 
highly specialized character. 4 
By way of Illustration, we have reproduced on -this 



pays to develop an elaborate safety ays- 
stopped tem. ' At the bead of its Bureau of In the I 

t shown Safety Is an expert machinist, whose t cried i 

whole time Is omployed in installing ef steel 
protective devices, and educating work¬ 
men in precautionary measures. Every day he and his I 
i assistants make the rounds of the shop, hunting for un- 
•* covered flywheels, exposed gears, unprotected belts, pro* J 
Jecting set-screws, and all other possible sources of < 
danger to workmen. 

Primarily, the shops were designed with a view to 1 
giving each,machine more than the usual amount of I 
■ working sjtace, and pleuty hfdafltgttt' ’One of the prtn- j 


steel particles from the grinding room. 

ripal sources of danger to the ordinary machliie Shop 
arises from the crowded condition of the rooms, and the 
cluttered condition of the floors. Give a man plenty 
of room and plenty of light, and not only will he be 
less liable to Injury from contact with moving parts of 
the machine, but bis Improved surroundings will react 
upon the work that he puts out. Bo far over five hun¬ 
dred different devices have been Installed In the plant 
to do away with risk. These devices consist not only 
In the customary guards, but In other precautions, a few 
illustrations. An elaborate 
forced draught system has been installed for drawing 
off particles of steel front the grinding room, so that 
la free from lnjnrioua dust In the body 
plant, the aluminium bodies are prepared for paint by 
a blast of fine steel sbot. Bo powerful Is tilts blast 
that it would tear the toughtest oak frame to shreds. 
Bence the workmen must be protected, and they are 
furnished with 
heavy helmets 
which drop over 
their shoulders. 
One of the 
photogra phs 
shows a heavy 
hammer In the 
forge shop, fitted 
with a safety 
device to pre¬ 
vent a man from 
having bis hand 
mangled. A 
safety crow bar 
projects across 
the table of the 
machine. To In¬ 
troduce the 
Work the oper¬ 
ator has to lift 
this crow bar. 

- - ’ Then , 'tfoi ham- 

i Mr plant the workmen are pro- mer will net 


body plant the workmen at* pro- mer will net 
hf henry helmet* from the blast drop until the 
i ehht. workman has 

remae*#' his 

hand, allowing the safety bar to strike fbe mndftmtmee. 
Another special safety device la an emergency brake 
for *. .high-speed lathe, in cnee of eocidebt, the ma¬ 
chine can be checked taetoatly by. the useafthJafealm. 

The Bureau of Safety at the Packs* plant be# 
been working only two years, bpt to Oct tin* ttwtmro- 
ber of aechtatts to the factory barabeendscraased *> 
per aaab-fto safety-precautions-frayj iv’V-r 










































mial wwwsivilil photograph, whfcfc to from the 

1 eoitecttoo of the Untied StatosWretber Boren In 
tt jffabMff the most remarkable picture 
. ftof ;«il|iiM|e of ttut.rirre variety of clond known to meteor- 
.. "tpiifiriF It waa taken by Mr. L. 

mi \& HartJatoriM*' Oklahoma., who reports 
: .f|taAKh«f-48 taitantoe before these clouds were seen a 
4eetnMttoe tornado occurred mom 20 ntllas away in 
the direction from which tee cloud* came., Cloud, of 
tH » e eem to be especially associated with a severe 
«taew< Vb*t were seen by Pwt H. a 

FwnketoWd at fct l/«to #r eonaeettoo ; _ 

‘W**! gnfljwtbatora tt dw so •.. 

mm *woff» u mt eity on May Web. 

■aiM ■ 

9to earliest description of aammato 
eumolw appear* to hare been that «oo- 
trihnted .iff, the ttftv. Obariee Oloneten to . , 

Dr. MJtcbeU’s “Popular Weather Prognos¬ 
tic* of Scotland*’ <I8Q8), and subsequent- 
ff T te a work by himself on the estate sub- 
Jeefc IntbeOrkneyawherebeierided.it 
mss well known to seafaring men nnder 
the Mae ef “pocky chad" (“pock” « 

“poke” being a dialect teem for a bag), 
and was regarded in a sure sign of a i 
comfcg storm. Ctonston compares it to 
“a.;iaetes of dark cumulus-looking clouds, 
tike festoons of dark drapery, over a oon- 
aUtonbto portion of the sky. with the low¬ 
er edge well defined, as If each festoon or 
pock waa filled with something heavy 1 and 
goneraily one series of festoons lies over 
another, so that the light spaces between 
resemble an Alpine chain of white-peaked 

The Characteristic form of this Cloud Is ™* ptrtur * 
expressed by others of Its numerous 
names, as “festoon-cloud,'’ “mammiform cloud,” "udder- 
cloud,” and “sack-cloud." In Lancashire the festoons 
are known as “rain-balls,” and are regarded as a sign 
of rain. 

The peculiar feature of marnmato-cumulns is that the 
rounded protuberances appear to project downward 
from the general cloud layer. Some writers have sug¬ 
gested that they are not really projections from the 
latter, but separate rounded clouds, having a 4ore uni¬ 
form sheet of cloud above them. Various other explana¬ 
tions have been offered 

A Portable Field Searchlight 

By the Berlin Correspondent of the Scientific American 

T HE experience of recent wars has strikingly shown 
the benefit to be derived from skillfully operated 
electric searchlights. With the probability of night 
operations increasing In the wars of the future, the 
equipment of field armies with searchlights suitable for 
military uses has become a necessity. Now aU the ex¬ 
cellent systems adopted In actual practice, are designed 
to be conveyed on care and therefore are difficult to 
handle on mountainous ground. 

The Messrs. Slemens-Schuckert Works, which has 
taken stub a prominent part in developing the electric 
searchlight, has succeeded In produclug.a portable field 
searchlight outfit, likely to comply even with the most 
exacting requirements. While using a very efficient 
parabolic glass mirror 88 centimeters (18.8 Inches) in 
diameter of a range of 1,000-1.500 meters (3,281-4,021 
feet) this outfit. Inclusive of the gasoline, water and 
oil required for an 8 to 10 hour operation, weighs wily 
about 800 kilogrammes (081 pounds), 

The various parts of the set are designed to be trans¬ 
ported most easily. They make fofir packages, each of 
about 80 kilogrammes (176.4 pounds), and are fitted 
up or taken apart in about five minutes. The operative 
parts, motor, dynamo and accessories, are fitted on a 
frame, readily moved to artfcfro Iff means of handles. 
The email eearcbUght, Which Is handled Independently 
or the motive part, comprises two conductors etch 100 
meters (896.1 feot) ln length (wound on cable drums), 


and aU adjusting arrangements. Invasive of the tripod 
fauna, weigh bbty 47 ktiagremriee (103.8 pounds). 

' It will readily be understood that an outfit of so mod¬ 
erate weight, designed to be loaded on four animals 
walking 'independently of one another, should be able 
easily to follow an army even on almost Impracticable 
ground, e. g., In the highlands on the steepest and most 
narrow mountain paths. The searchlight will be used 
advantageously both In stgaallng backward and In 
keeping up a connection with detached poets. It will 
also be found most useful In wafc8ffh« the ’course of a 
river, or a chain of lakes, if the vegetation on the 
hanks Is too dense to allow any searchlight care to 



Mammxto-cumulus clouds. 

«u takes looking op at an angle of 85 degrees; 1. e., nearly pel 

approach. Another case where the new outfit 1 b likely 
to render valuable services la that of the equipment of 
expeffttlonary forces and detached troops, likely to en¬ 
counter extremely difficult ground. On Incursions In 
colonies and other territory, the addition of portable 
searchlights will prove of Inestimable service, in ex¬ 
ploring and defending the ground, the more so as the 
outfit can at the same time be need for signaling. 

The portable outfit comprises a gasoline motor with 
radiator and fuel tauk, a leather clutch and a dynamo, 
mounted on a common frame, a searchlight and tripod 
aa above described, two cable drums, a water bag and 



Complete outfit of the portable field searchlight. 

the tool casing, the whole being readily carried by four 
mules in packages each of about 80 kilogrammes. 

The gasoline motor develops 4 to 6 horse-power at a 
speed of 1,500 revolutions per minute, 11 is equipped 
with a fly-wheel, magneto, governor and valve gear, 
cooled by an extra large thenmwyphon radiator and 
fitted with a tan driven from the motor shaft The oil 
tank and hand pump are fixed to the motor by means 
of a bracket A leather clutch connects the motor with 
the shunt-wound dynamo, which at a speed of 1,500 


revolutions pef minute develops A tension of 65 volts 
and an intensity of 22 amperes. The Inductor housing 
has been made of cast Steel and the bearing brackets 
of aluminium, In order to keep down the weight The 
most indispensable Instruments and switches, an Instan¬ 
taneous swltchout a fuse, a voltmeter and two ter¬ 
minals for connecting up the two cables each 100 meters 
In length, have been provided. The motor, frame and 
radiator are fitted with handles allowing the whole set 
to be readily lifted. 

The four packages carried by the mules comprise 
the following parts: First mule: Searchlight and sup¬ 
ports, radiator and water and cooled gasoline tank. 

Weight, 82 kilogrammes (180.8 pounds). 
Second mule: Frame, dynamo, and leather 
clutch, switchboard and instruments, in¬ 
clusive of the starter Weight, 80 kilo¬ 
grammes (176.4 pounds). Third mule: 
Gasoline motor and oil tank. Weight, 83 
kilogrammes (183 pounds). Fourth mule: 
Two cable drums and 2 by 100 millimeters 
(0.08 by 8.94 inches) cable, filled water 
bag and tool casing. Weight 55 kilo- 
grammes (121.1 pounds). The weight of 
the harness (saddle and accessories) 
varies between 27 and 30 kilogrammes 
(59.5 and 60.1 pounds). 

Hie Expanding Weather Map 

O N January 1st the Weather Bureau 
began publishing at Its central office 
In Washington a dally telegraphic weather 
map of the northern hemisphere. It ap¬ 
pears on the reverse Bide of the ordinary 
weather map of the United States (1 e„ 
the, lithographic map laaued in Washing¬ 
ton, which is larger and more complete 
than the maps Issued In other cities 
wndicuiar. throughout the country), and la drawn on 
a circum polar projection. Although the 
observations plotted on this map are not strictly syn¬ 
chronous (e g., observations taken in Japan at 4 oclock 
yesterday afternoon, Washington time, are brought Into 
comparison with those taken In the eastern United 
States at 8 o’clock this morning), they coincide nearly 
enough In time to make plain the broad features of 
pressure and temperature distribution, and especially 
the vicissitudes of the great "centers of action” to which 
weather forecasters attach so much importance. 

Aside from the compact network of rejtortlug sta¬ 
tions in the United States and Canada, the data on 
which the chart is bast'd nre rather sparse, the total 
number of other stations, Including those in Alaska, 
being only forty-one; so that much of the map Is 
obviously conjectural. This is a defect which will 
undoubtedly be remedied In time; protwbly through au 
agreement on the part of all civilised countries to ex¬ 
change their weather reports by telegraph. The plan 
of a rtueou mondial of this sort was a favorite idea 
of the late Teisserenc de Bort, and an Interna tloiml 
commission was formed some years ago to take ste|>s 
toward Its realization. The great blanks over the 
oceans, at present Inevitable, will doubtless tie jwrtly 
filled up by wireless reports from marine observers. 
Just as soon as the serious delays now Involved in relay¬ 
ing messages from ship to ship have been eliminated 
or reduced to a minimum through improvements. 

The United States Weather Bureuu Is to is* congratu¬ 
lated not only upon being the first Institution in the 
world to publish dally telegraphic wenther maps of a 
hemisphere, but also upon setting the example of using 
on such maps dynamic units of barometric pressure 
(millibars) and degrees of temperature ou the absolute 
scale. The Isobars on the new maps are drawn for 
intervals of five millibars, and the isotherms for in¬ 
tervals of ten (In some places five) degrees absolute. 
Their appearance Is neither strange nor confusing to 
persons habituated to the old units. The British Meteor¬ 
ological Office is planning to use these units on its regu¬ 
lar daily weather map after May 1st of this year, and 
It seemB certain that other countries will follow suit. 

The advantages of the new units have already been 
set forth from time to time in the Bcuchtific Amekican. 
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RECENTLY PATENTED INTENTIONS 

Them column* are open to all patent*#*. TM 
notice* an 1 inerted by apodal arrangement 
with the Inventor* Term* on application to th* 
Advertising Department ot the Soiwwnc J 
Aubbican 


Pertaining to AppaML 

colla it support.—L. M. OnitiaAWB, 
care of .loeer Friedman, Inc. 114 Fifth Aria., 
New York N V The Invention relate* to 
iicisiiitee Hhlrt* having toft torned-doWn col¬ 
lar*, and provides a support or ettffoner ar¬ 
ranged for convenient attachment to the collar 
to prevent the turned-down front portion* of 
the collar from wrinkling op, nod to hold the 
aamc In properly stretched position*, thus In¬ 
suring at all times a neat appearance of the 
collar. 

Electrical Device*. 

ELECTRO-HYDRAULIC CONTROLLER—C, 
Enombg, care of Bngberg'e Biectrlc and Me¬ 
chanical Works, St. Joseph, Mich. Thia In¬ 
vention comprise* a ayatem of valve* particu¬ 
larly related with reaped to means for con¬ 
trolling the valve*, wheroby the fluid may paaa 
In different directions at will through the dif¬ 
ferent chamber*, a common outlet being pro¬ 
vided. 

ELECTRIC HAMMER.—J. 0. FlBLD* and R. 
L. Flam*. 380 Downard Bt., Zanesville, Ohio. 
The principal object of the Invention le to pro¬ 
vide an Improved contacting device eepeelally 
adapted for nse on electric hammers and adapt¬ 
ed to he actuated by the beam of the said ham¬ 
mer whereby the distance through which the 
hammer head travela may be varied. 

LOOSE COUPLED TUNING COIL.—A, C. 
Oowimi and M. C. Hpbncbb, care of the former, 
1 1-aacaater Terrace, Worcester, Maaa. This 
roll la for nse la wireless telegraphy and other 
art* In the propagation of electric wave* 
through apace. It consists of primary and sec- 



LOOSK COUPLED TUNING COIL, 
ondary windings, the former composing two 
sections which can be Independently adjusted 
with regard to each other, and the latter like¬ 
wise comprising two sections capable of Inde¬ 
pendent adjustment, so that self-inductance of 
both windings ran lip regulated at will, and, at 
the earns time, the mutual Inductive effect of 
one winding upon the other can also be con¬ 
trolled with the utmost nicety 

Of interest to Farmers. 

RESTRAINING DEVICE—J R. in ABN IT, 
Wltsall, Mont The object here I* to provide 
B device which may be readily adjusted on a 
cow, and which will prevent the cow from 
moving her hind legs or tall In such a way 
as might interfere with the operation of milk¬ 
ing It Is of especial value for use on young 

HAY KNIFE.—J F Blusbeb, Jackson, 
Idaho. This Invention relates more particular¬ 
ly to s bay kulfe embodying a cutter which la 
movable with reapect to the handle thereof. 



HAY KNOT). 


the purpose being to do away with th* body 
strain Incident to the usnal form of bay cut¬ 
ting knife In cutting buy In the stack. The 
knife Is easily operated without assuming 
cramped positions or working upon the knee*. 

MEANS FOR IMPROVING LAND,—R. H. 
HI'AHKH, Terre Haute, Indians. An object of 
the Improvement Is to provide s device by 
mean* of which sloping hind that la being 
eroded from storm water, may lie made to re¬ 
ceive deposit* of silt at certain places, and to 
maintain cultivation when said deposits are be¬ 
ing made 


in uessrai i merest. 

COLUMN —J. F May, 110 C'onselyea Bt., 
Brooklyn, N. Y. This Invention relate* to 
eoluinu* of the type comprising a shell or cas¬ 
ing of metsl or other fireproof material de¬ 
signed to be filled with comrete, and the aim 
thereof Is to produce an Improved cap and 
base for the shoU or casing forming the body 
of the column, so constructed that both the 
cap and the base will automatically center 
and lock themselves to the body of the column 
aa soon as they are put la place. 

MEANS FOB THE MAINTENANCE OF 0A8 
IN CONFINEMENT —B. B. BsnTHXRTov 230 
Mill* Bldg., Ban Francisco, Cal, The Invention 
relates to metallurgical and similar processes, 
and provides mean* for the maintenance of 
gat In confinement while agitating, decanting 
and rtfllOaf vaseala aftth solution* tittto «» 


ttoumlr tf MunBtttattF u* qrttttot diaper 
of fra* air from outride aourcea faring into 
the apparatus, thus preventing Mutton of th* 
gas aad Impairment of the decanting proc 


particularly for a hipping th* latter, whether 
the cofflnn be empty or contain human remain*, 
at burial. The 1W la 



tlon It will move into exact registry, 
malting a perfect fit. Th* acrew hole* are 
brought into precUe reglatry, Bo a* to f 
tate th* application of the screws. More 
the variona bevel surfaces of the body portion 
promote ease of handling the casket In that the 
casket as Mftsd Into and out of the body por¬ 
tion of the receptacle, la galded to some extent 
by the bevels 

STERILIZING AND PRESERVING APPA¬ 
RATUS,—N. J. Dabdbn, Memphis, Tenn. Tbt* 
Invention provides a device by mean* of which 
articles which are to be preaeryed may bav* 
the surrounding air removed and replaced by a 
fluid sterilising medium, such aa osonated air, 
carbonic add gas, etc., and In which the arti¬ 
cles so treated may be sealed hermetically, sol 
aa to prevent the spoiling or decaying or the 
articles so treated. Mr. Darden ha* Invented 
another sterilising and preserving apparatus 
by meant ot whlcb the atari Using medium may 
be passed through the receptacle whlcb con¬ 
tains tbe food-stuff*, first one way and then 
the other, tbsreby Insuring tbe thorough per¬ 
meation of tbe aterlUilng medium. 

FLUX FOR ALUMINIUM HOLDER.—H. 
Hassix Delhi, N. Y. In the present lnveu 
tlon the Improvement ha* for Its object tbe 
provision of n flux of aluminium solder 
sitting of soft soap and beeawax which may 
be easily manufactured and may be used with 
a blow pipe with tbe aluminium solder. 

HEAD GATE.—J. T. Fitch, Helper. Utah. 
The object of this Invention le to provide aj 
simple, strong, Inexpensive and balanced gate] 
which can be quickly and easily operated and 
which Is provided with means Indicating tha 
alse of opening made by tbe gate. 

METALLIC BUILDING.—W. W. TaTLOB, 
care of J. II. Taylor A Bro., 219 Glenrldge Ave., 
Montclair, N. J. This Invention relate* to 
metallic buildings adapted to be shipped in 
knocked-down form, and more particularly 
a building especially adapted for use as 
garage Tbe various elements msy be as-1 
aombled with the parts properly adjusted 
and secured without the exercise of great skill, 
snd without great care on tbe part of the 


PROCE8B FOR PRECIPITATION OF ZINC. 
-F L. Wilson and S. E. BacniaaTOM, care 
of Utter, 230 Mills Rldg.. Bab Francisco, Oal. 
The purpose In this invention U to obtain 
constant precipitation of metallic tine from 
an electrolytic bath and obviate the necessity 
of Installing reduction furnaces for tbe pro- 
ductlon of tbe same. 

STOPPER CAP—R. H. Molonby, 818 78rd 
Bt, Brooklyn, N. Y. Among the principal ob¬ 
jects which tha present Invention baa in view 
are: to provide for bottle stoppers a detachable 
cap; and to provide a cap for the purpose set 
forth having a screw thread adapted to cut 
• sink into a cork of conventional construe 

BOOK MARKER—W A. Ov*bb*ck, 822 E. 
Cleveland Ave,, Salt Lake City, Utah. This 
Invention reUtes more portlcuUriy to a I 
her adapted to eUmp a page. An object la to 
provide an Inexpensive and simple book marker 
at will have a firm grip on the paper and 
111 not Injure or mar the page In plan 
ntact with It. 

GLASS CLEANER,—L. G. Hatost, J*., 804 
188th Bt., New York, N. Y. This cleaner 
permits the barkeeper or other person to 
venlently, quickly and thoroughly clean the 
glasses, and to allow of setting the cleaner " 
tbe washing or rinsing tank of a bar o 
removing It therefrom whenever it I* desired 


HAMH CLIP,—W. A. PlCKAlD, care of Mead 
A Whitcomb, 411 Bunaet Bldg., Bellingham, 
Wash. This Invention provides a clip so at¬ 
tached to tha hame that weakening of the 
Utter Is avoided, and so oonneet* tbe movable 
part of tbe clip to the atatiohary part car- 
by the hame that free dom of movement, 
be provided ao that tha trace will puli' at 
right angles to its securing holt, whereby strain 
against the animal’* ahouMMa will be evenly 
distributed and splitting ot material forming 
tbe trace, usually due to tegolar pail thereto, 
will be avoided. 


COMMUTATOR 

m Stott Ave- Seattle, Watt- The fejp 
meat refer* to a band toot tor eJtottogtM 
tatote, and It ha* tor U* «*MMi Mfert .... 
peeriaton of a tool whereby tts eM*'*#*•*» 
the commutator bar* of ft *f BanffaRttOfo mu- 
chine can be quickly and tototatoly mad* and 
with uniformly good mutt*, , 

CIGAR TUCK CTTWtt—3. 'W, •SffwilAK, 

40# 8. George St- Verb. i nvention 

reflate* to cutter* or trimmer* -tor 'tor — 
makers of dgars tor trimming tt* *M 
twk* thereof. It Improves and rimpttflta .. 
construction of tbe cigar cutter* M e* to he 
reliable and cadent In nse, comparatively in¬ 
expensive to manufacture, and an Mim‘ 
to tnmre a uniform atm of cigar. 


once to striping tool* tor mm Iff painters In 
wagon work and the Uk *} wad partocaUriy to 
that das* of tool* in which the haalle forms 
a container tor the paint «t tom snenaw tor 
detachably bolding a striping brutt. 

SM* 


HUM, J 
iveaOeu 


^ tog to 1m- 
M object I 




which will automatically grtp fdttot'—- 

and the Uke, without mariputatWo <K any ad¬ 
justing members. 

LOCKING DEVICE FOB BAND fiRtLLfc— 
G. L. Wilcox, 18T W. 7let EL,' Manhattan, 
N. I„ N. I. The pnrpoae is tot* taetato* la 
device tot hand drtUs 

to" readily and qutchly mnaiputat* 
the drill chuck toe the U ■- 

removal of the boring or 


particuUr reference 
controlled moans for Incrsaaln* the light from 
a gas Jet or any other suitable source of light 



LIGHT INTUIT SITHOL 

for any purpose such, for instance, at for th* 
nse of workmen or artisans on a bench or the 
like. The lens meets the requirements of any 
particular user without Interfering with or dis¬ 
turbing any other alrallar len* holders which 
may be located on tbe same Jet 
WICK HOLDER FOR OIL STOVES—John 
F. Bittlb, Lisbon, Iowa, Th* common form of 
a trick bolder consists of a perforated cylin¬ 
drical shell, the lower end of which U Intoned 
and forms a binding over the wick, at the ta- 



WICK HOLMS FOE OIL MOTHS. 

aide of the bolder. As tbe wick In the_ 

bolder mentioned la permanently secured to! 
place,' It cannot be renewed, ao that-a new 
holder la required to renew tbe wick, la th* 
present Invention a novel crimping mtoan la 
provided to connection with the hotter, to da- 
taobatrty engage tbe wick, ao tout the reaumnt 
of ft burned wick may he rwdtij tomre g d dud 
hew trick secured to the better. 

HEATING SYSTEM—P. ROMM, *4 
_jpfe, purta, France. *M« taeertto# ton 
tot object an amngeaeut tot generating j 

awe ead matotalidug the tome to eleam__ 

era tor* without th* nse of fuel to- 

--MPttad tor taetaae* totte to-' 




WINDOW EHADB FfKTWttU-A-. DMBttb 
178 Clinton Bt, Brooklyn, N. I- and VRtaHB, 

N. X- N. I, Thl* tosworion preytdM Mtotttt* - 
* - **- edge* ot wtodow ahnde* to MUamUy ' 

■ ‘ * ‘ ' ' i .m.m- , 



COMPOUND LEVER—IT. V. OOMM, 
London, England. Addrem Day, Darien * 
Hunt, Ml High Holborn. London. EERtond 
This Invention haa tor Ita objects to tomtom* 
a compound lever which will be compact und 
will enable the equivalent of an almost com- 
pletely extended long limbed toggle to tW Wttl- 
lsed In the ttanamttaloo of movement, to that 
an efficient and sustained leverage M avalL 
able, and which may be adjusted to enable dif¬ 
ferent operations to be obtained froth n given 


SIGHT FOB FIREARMS.—M. P. Kant, 
U. S. Navy, care of Goorg* C. Lawrence, fit 
Washington Ave., Brooklyn, N. Y. TW* In¬ 
vention provide* a right tor ride* and Other 
firearms, and la arranged to permit the ntor of 
tha firearm to eonvenlently and aecerately rat** 
or lower the eye-piece of the right tor different 
ranges to visually Indicate the » 
th* eye-piece la set, ato 



change in getting the eye-piece. The engrav- 


to a rifle. Tbe Inventor and hi* partner. Licet. 
Commander J. M. Enochs. U. S. N>, recently 
tested out the sight on tbe Government range 
at the Navy Yard. Mare Island, with very good 
resalts, It being fitted at the time with one ot 
the new Springfield rifle. 

CAMERA—Anthony Town, 10 Cottage St., 
Jersey City, N. J. This Invention rotate* to 
photographic apparatus particularly to device* 
known a* f 



apparato* of ___ 

modified form is shew* to 
he folded Jisto « very ^ 
tag when set to us*. ■ 


, E C, Edot 





4* t»4w arrangaaunt of 
turn 

tnWlCB WTEM C OMBINATIONS 
B'OF ALL JHSmL-C*, F.% fEfr 

. M Me 4» {«« Mi. tnum. Tba w 

4 by tbia dertee are 4 m not 

I to A* movaMaaeaa of the safety #»*■ 
. I*#*wambere located to «■* tac*. hot otae 

MWMhflta ataTtto*kMa|rr^ the * 
ty elements ar aaambato aReotod to 1 the took 
can otae be effected laatehtaneotialy oa the 
'tV> *• >IM of obtaining <*• mee**ary oo- 
o pe m t fe " between these two part* of the lock. 

warming owf amp -refining ma 

OKfWi-H. Ponte. S Vegelgraan,, Burg. > 
MWhtat, Germany. TM* Invention rei. 
ts efook making machinery, and M* object 
to pwvtou a washing cot aad refining machine 
untaed to effectively separate the gtareh (torn 


MlttMING MACHINE_F. MAXlMft.UK, 

Ml W. STth at. Hew York. N. T. Tble ma¬ 
chine la mote perticolarty adapted tor glam. 
##Wld* The ffttotipal object ta to JkovUto a 



ttou thereof with the tide and to e 


to eanae the came to be operated (row the Boat 
white the tatter la flalng or falling. The power 


motor can be applied to atom power oa wind- 
mllle, and earn be eked aa a head-wataht etotor 
tot borne bee. The Inventor etataa that the 
power produced byhia tide motor will toot one 
third of too price at etaetvte power. , 
talvb for internal oomburtion 
ENGINBS.—-O. Bax**, Larchmoot. Nv f, The 
vattel* preferably of toe retoto tope, aad toe 
inventor's object ta to provide a — 

Aftota aort to w htahaH defects 

•ntotF valve* tor ffteolto* wmton 




.f*4 to 

b to ft* »__... 

’ ***** or other ttoid between uU valve 
- “ l e aides Of toe caring in which the ! 
x emitted. 

GAfiOLINB FIL®WL-C. A. Pom. Address; 
trad Catehpole, Papoaa Spring*, Goto. TM* 
ahnple device la adapted to be interpoeed be¬ 
tween toe eoatoe of «apply and the carbureter 1 
(tor thoroughly and automatically partfylogi 
toe liquid feel, and whafeta meana la provided 
tor abetting off tb* supply pf fuel when the 
Alter needs cleaning, 

GAS ENGINE VALVE.—#. C. Comalis, 
cart of Ripley Congregational Chnrcb, Traer, 
low*. Thin Invention 1* aa Improvement In 
gaa engine valve*, and hae for lta object the 
proviglon of a direct acting valve for use with 



—._of the character apedfled, which ..... 

be comparatively noiseless In operation, simple! 
In construction and in operation, accessible tor 
the Uke, and having a large 
to that wear Is reduced 


PISTON RING—H. R. PSTIICK. 60 Hand-] 
well road, Haudsworth, Birmingham, England. 
This invention relates to piston rings, for, 


applicable to cast Iron and stoel piston rings 
(or n variety of pnrpoaee. In tot* Invention 
toe method of making split piston rings 


jJDfPIXJSION MOTOR.—Jambs MacCokaoht, 
deceased. Ronlogne-Sur-Mer, Prance, care of 
Charles Philips, 1198 Mission fit., Ran Fran¬ 
cisco. Cal. Id the present patent tbe Inven- 
baa far its object an eaploslon motor of] 
toe multiple cylinder type, capable of develop¬ 
ing a great horse-power under a small volume 
and applicable by this fact, either to motor 
vehicles, or to apparatus tor aerial locomotion. 

Hallways and Their A e ceaoar l ea. 

CAB COUPLING.—C. A. McKnuHAX, 

Air Brake Ave„ Wllmerdtng, Pa. This coupler J 
la provided with a block for locking a toll piece 
of the knuckle, there being a lever, one arm 
of which Is adapted to b« engaged by the block, 
the block on the other arm of the lever engag¬ 
ing the cam surfaces of the tall piece to oper¬ 
ate the knuckle aa the block Is raised or low- 
Means provide tor raising or lowering 
toa block from too side of tbe car. 

SMOKE CONSUMER.—J. O. Hichabd, 616 
Michigan Ave., Hammond, Indiana. The prin¬ 
cipal object here la to provide a smoke oon- 
r especially adapted tor use on locomo¬ 
tives, whereby the boiler pressure la nttltaad 
provide a draft In order to carry back the 
Mlncta of combustion Into tbe Sre box after j 
such products have been mixed with a desir¬ 
able quantity of air. 

PARE REGISTER.—L. j. Hxnais, Albany. 


controlled partly by tbs weight of the pas- 
entering tbe car, and partly by a volnn- 
r manual act of the passenger independ- 



ing avtaininq War 

f, *«*!*„ RfcURa, 
b b ato tof A,.'' - 
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Ad ap te d to umfi to* toting and to be •*- 

dared by the belt to the cut eg. with the lock* 
lag means preventing the accidental diap'— 
'meat of the shoe from the casing. 

BOLT.—J, S, Wan, J*., and A. IIallioat, 
ears of toe former, 884 Third Ave., Two Har¬ 
bors, Mian. This Invention la an improvement 
in bolts, and baa tor its object toe provision 


U - 

Q 
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BOLT rOB USB WITH PISH PLATES. 

it a bolt for nae with fish plates for connect¬ 
ing nil ends so constructed that tbe ftsb plates 
may be damped together on tbe rail ends, and 
held flrmly In each position, without the neces¬ 
sity of threaded bolding nuts and bolts. 

TRANSFER TICKET.—W, Kuhn, Jt.. 
Devos St., Brooklyn. N. T. This ticket la par¬ 
ticularly designed and adapted for nae In t 
(erring passengers from one line of cars I 
teraectlng lines, and tor tola purpose the ticket 



la composed of a body or main portion, transfer 
and retransfer portions having various pecu¬ 
liarities. Tbe accompanying engraving repre¬ 
sents the transfer, which la a composite ticket. 

BAIL JOINT.—4. W. Essioht, 862 Tchou 
pltoulas St., New Orleans, La. This Invention 
relates to railway construction and has par 
ticnlar reference to means for connecting tbe 
adjacent ends of the railway rails Ai 
the objects Is the provision of a rail joint which 
may be rolled and wbteh, when In asaen 
position, serves to clamp the rails In a peculiar 
riw-llko manner. 

MEANS FOR THE INTERCHANGE OF 
MESSAGES BETWEEN A STATION AND A 
MOVING CAB.—O. H. Smith and J. L. Smith, 
Stratford, Pennsylvania Address tbe former 
This Invention relates to mechanism of the 
character act forth In a previous patent, No. 
1,842,988, Issued to these Inventors It pro¬ 
vides a system of tubing leading from a rail- 
station or other building In the proximity 
to a railway track, such tubing being adapted 
to deliver carriers to and from a car, 
carriers being received and deposited by the 
u It awvas along. 


HAND BALL GLOVE.—J. I. Bbokaw, 160 
W. Mto St, Manhattan, N. Y„ N. T. The pur¬ 
pose lntbla case la to provide a glove with 
which It la possible tor a player to return the 
ball accurately, and with groat speed. In the 
game of hand ball, glove* are worn not as 
a protection for the hand, bnt to Increase the 
efficiency of tbe player. 

VtolelN and Their Aeees 

TIRE DEFLATING CAP.—J. H. HabD, 
Ban, Neb. A cut of tbe device appeared In 
thla journal November 88nd, 1918. 

■lata of two caps Joined at their bases; either 
■crewing upon a valve stem ; one serving 
as a valve cap, the other having a central 
pin depressing toa valve, releasing air through 
holes In the wall of toe cap. Also a core re¬ 
move? with a base which scrgws into either 
ip, where it may be carried when not In nae. 
SPRING WHEEL.—C. N. Snowdcn, Soledad, 
Guantanamo, Cuba. This Invention pertains to 
g wheels more particularly designed tor 
o automobiles, and more especially to that 
darn tn which there la an Inner hub and spoke 
■action having a run, and an outer tire rtm. 
The invention provides n novel spring moans] 
affording a cushioned connection between the 
Inner rim and the tire rtm. 

VARIABLE SPEED MR 
Cancan and C. O. Eiomon. Annapolis, Kd. This! 
Invention provides ... 


i with the noise ordinarily 
When gears are brought Into mesh, 
tore provides a variable speed 



on wrttMl 




«faU*et*r of Map and tfcrir M- 
- which the lamps are caused to 
' pivot* for the pnrpoae of fol- 


VEHICLE FENDER.—D. GHnaat. care of C. 
Zerbanl, 840 Broadway. N. t„ N. T. Among 
tbe principal objects which tbe pnaent Inven¬ 
tion haa Is view are: to provide an apparatus 
of the character named having a yielding buf- 



VEHICLE FEN DEB. 


fer and grasping arms arranged to support a 
body from falling; and to provide means where¬ 
on the body may rest, or recline after being 
lifted from the ground. A buffer may be placed 
snffldently low to catch and carry a child 
while arms may be disposed so that If tbe 
buffer be struck, they will grasp a person at 
the height of the hips, walat or shoulder. 

RRBIURNT TIRE.—R. Corky, I486 Pros¬ 
pect Ave., Bronx, N. Y., N Y The Intention 
here la to do away with the necessity of using 
rubber tires, by providing a tire made up of 
parts of rigid material which are connected 
together so aa to be movable with respect to 



one another, and so constructed that the same 
can lie applied to almost any wheel now to 
use. The extent to which the principal parta 
are movable la regulated by cushioning devices 
or aultablo resilient meana wbteh are Intro¬ 
duced between the same, ami the whole la suit¬ 
ably Incased to guard against tbe Intrusion of 
mud or dirt when the same Is In service. 

NON SKID TIRE SHOE— II HtkonoBON, 
08 E Pith 8t. Manhattan. N. Y, N Y This 
invention provides an article having spaced- 
apart memliers moving relative to toe tire to 
form Independent gripping sections to permit 
movement of tho tire thereon , provides resilient 
means for returning the gripping sections to 
normal position, provide* for adjusting tho 
shoe to whoelB and tires of different dimen¬ 
sion* ; constructs an article to permit tbe re¬ 
moval for repair or replacement of sections 
thereof; and provide* an article which may be 
folded or packed within Bma]l compass 


DEBIGN FOR A DOLL HEAD.— 3. Q. 
KASMcren, care of Maurice 1. Bbalne. 860 
Broadway, N. Y, N. Y. In thla ornamental de¬ 
sign for a doll head, the bead la round, the 
face chubby, thp eye* very large and the mouth 
open. Tbe hair la smooth except a alight wave 
and a lock curling down tbe forehead. 


Nora.—Copies of any of these patents win 
be furnished by the ScinuTiric amisican for 
ten centa each. Please state the name of tbe 
patentee, title of the Invention, and date of 
thla paper. 


Ws wish to MU attention to the fart that 
we are tn a position to render competent ser¬ 
vices in every branch of patent or trade-mark 
work. Our staff la composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and proaeoute all patent 
applications, Irrespective of tbe complex nature 
ef the subject matter Involved, or of tho ape- 
rialtsed, technical, or scientific knowledge re¬ 
quired therefor. 

We also bare associates throughout tba 
world, who assist In tbe prosecution of patent 
and trade-mark applications filed in all noun 
tries foreign to th* United State*. 

Mona 4 ca, 

Potent Solicitor!, 

Ml Broadway. 

New York, N. I. 


ft C. 


r Street, N. W- 

WMkUgte*. 
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SELENIUM AND IIS REMARKABLE 
PROPER TIES are fully described in Scientific 
Ameriiun Supplement 1430 The paper la illuatruted 
by numerous engraving* Pnee 10 cent*. For talc 
by Munn & Co., Inc., and all newsdealer*. 
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Safety hi Steel Works 

(Concluded from pat* ttt t 
which wan provided, at heavy expense, In 
a pipe mill of the National Tube Company 
at McKeesport, Pa, When the building 
wae erected no provision waa made for 
the cleaning of the windows in the saw¬ 
tooth roof. The window cleaner had to 
cling to the molding and the steel w<)rk 
of the roof while cleaning the inwardly 
slanting windows, and accidents were not 
Infrequent. Accordingly, tracks were 
laid along the windows and n trolley 
provided to run the entire length of the 
building. As the wheels of the trolley 
have ball-bearings, one man can easily 
move tbe vehicle along as ho cleans the 
windows. 

No machinery Is now bought by the 
Steel Corporation without provisions for 
safeguarding all possible points of danger. 
In the two pictures of a bevel gear, 
which we illustrate, one shows the gears 
completely covered and all the oiling lids 
closed, while in the other the guards have 
been removed to show the gears, which 
were at one time uncovered and constant 
menaces to the lives and limbs of the 
workmen. The company's draughtsmen 
in designing now machines or making re¬ 
pairs for old machines have the safoty 
idea constantly before them. They are re¬ 
quired to make sure that all gearR are 
covered, that all couplings are recessed, 
etc., and that every possible source of 
danger is guarded against. Every blue¬ 
print most lie checked by a safety Insitec- 
tor In order to make sure that it comes 
within the regulations, 

A common source of danger may be 
found in the ordinary planer with Its open 
bed between the ways. The machinist 
who operates this planer is quite apt to 
use this space for storage purposes, nnd 
he ia liable to have his hand caught by 
the table as he reaches down into the lied 
for something. We have heard of an ne- 
eldent in which a man stuck his head 
down into the bed In search of something, 
and the returning table promptly decapi¬ 
tated him. Accordingly the ruling has 
now gone forth, that the planer beds must 
lie covered with sheet iron. Even the oil 
wells in a planer’s ways must be covered. 
In one of our photogruphs muy be seen the 
“skull cracker" with which large cast¬ 
ings are broken up. The skull cracker Is 
an enormous liall of iron which Is Ufied 
by an electromagnet. On demagnetising 
the electromagnet the hall drops, striking 
the casting with a powerful blow. Fly¬ 
ing fragments make this ojieratlou danger¬ 
ous The customary barrier of boiler iron 
riveted to a steel frame has been found 
Inadequate; for sometimes the fragments 
are thrown with force enough to cut clear 
through the barrier aud injure iieople out¬ 
side. This led to the erection of another 
barrier within the boiler Iron wall, con¬ 
sisting of a series of Iron tubes supported 
upright in a concrete base aud filled with 
concrete, so as to form a stout stockade 
The force with which the fragments some¬ 
times strike this stockade will be noted 
in the accompanying Illustration by the 
dents made in tbe pipes. One of the pipes 
near the right-hand aide of the picture will 
be seen to be cracked Unfortunately lack 
of space prevents us from illustrating the 
thousands of different safety devices, 
many of them exceedingly Interesting, that 
have been developed in steel plants. 

The organised safety movement of tbe 
United States Steel Corporation dates from 
1900. In 1907 the rate of accidents was 
reduced to such an extent that 532 men 
were saved from serious Injury. By the 
end of 1012, 8,801 persona had been saved. 
Surely this record shows that the work Is 
worth while even if all humanitarian con¬ 
siderations be Ignored. 

The American Bfaueun of Safety 

(Cpielurted from poo* 11*.) 
by suction. The .most striking part of the 
I’ultnotor is a small leather accordion bel¬ 
lows. which effects the automatic reversal 
of the apparatus from suction to delivery, 
and vice versa, when essential. The bel¬ 
lows Is connected with the air tubes. Dur¬ 
ing inflation, tbe same pressure obtains la 
tbe bellows as in tbe lungs, and aa soon 


as toe latter are filled, toe beHews-'fce-] 
corned inflated, and in moving forward, 
causes the valve to be automatically re¬ 
nd Into position for suction. The oper¬ 
ation is now reversed, and m soon as the 
lungs have been emptied, the bellows etu¬ 
is and automatically reversal the 
valve again Into position for Inflating— 
and so on. 

The medal was awarded tor the fifth 
time last December to the Weltn Marine 
Equipment Company for a chain of sA/ety 
devices, including the Walln davit and the 
Lundin lifeboat. These devices hate been 
fully described In the Scueimric Amkbi- 
for December 20th, 1918. Lifeboats 
are like a Are escape, they are wanted des¬ 
perately when they are wanted at all, so 
that the boats themselves must be safely 
launched and kept afloat until succor ar¬ 
rives. The boats described in that issue 
fulfill admirably all the requirements of 
safe operation. 

ich in brief Is the history of the Scikn- 
Tinc Amrhcar Medal. The high,class of 
the devices honored speaks well tor the 
professional ability of the juries, the mem¬ 
bers of which have Included some of the 
most eminent engineers in the country. 

Proposed Improvement of the 
Patent Office 

F OR many years the storage of the im¬ 
portant records of the Patent Office as 
well as of the many copies of patents | 
which have accumulated beyond all antici¬ 
pation, has caused much concern. Many 
of the halls of the Patent Office are crowd-1 
ed with the accumulation. 

It la now proposed to excavate the open 
court of the Patent Office to a sufficient 
depth lielow the present surface to pro¬ 
vide a two-story storage place of about 
15 feet, giving a headway of 7% feet in 
each story. 

The roof of the structure, so provided, 
is to lie covered with soil and grass as at 
present with the walks covered with vault 
glass to admit sufficient light. 

The Intermediate floor of the storage 
place will be of metal grating so that light 
snd air may circulate freely betweeu the 
floors, and the Ninth Street end of the 
structure Is to be made fireproof for the I 
storage of the valuable records of the 
Office. 

By leaving a space of seven or eight 
feet all round the court structure, suffi¬ 
cient ventilation may be secured and the 
structure adapted for tbe storage of pat¬ 
ent copies and other records, but it is not 
contemplated that any part of tbo struc¬ 
ture shall be utilised for work rooms. 

The appropriation of 1220,000 to erect a 
building has already been granted, and it 
In now proposed to ask Congress to permit 
the use of this appropriation for the build¬ 
ing of the vault space. 

By the proposed arrangement all patent 
copies can lie stored at one place, avoid¬ 
ing the distribution thereof throughout 
practically the entire Patent Office build¬ 
ing as at present This will facilitate not 
only the business of the Patent Office In 
securing the copies for Its own use, but 
also facilitate the delivery of copies to 
attorneys and others in tbe transaction afj 
business, while a perfectly fireproof com¬ 
partment for the valuable records of the 
Office, at present exposed to Are risk, will' 
be provided. 

The Eruption of Sakunjima 

O N January 12th the volcano Sakura- 
Jlma, In southern Japan, burst Into vio¬ 
lent eruption. This volcano, which accord¬ 
ing to Naumann, was formed in the year 
718 A. !>., occupies the middle of the 
Island of Saknra, opposite and a fewj 
miles distant from tbe large city of Kago¬ 
shima (the center of the Salemma rebel¬ 
lion and of many other important events 
in the history of Japan). Both Kago¬ 
shima and the neighboring volcano are] 
favorite resorts of occidental travelers. 
Sakurajims has had seven previous erup¬ 
tions, all of them explosive, the latest to 
1860. A much more violent one eeettrfed, 
in .1779; this produced such as impree- 
aim that It has been conmenoaitod local¬ 
ly ever since by a monthly festival. 

The greater part of the people Uvtag Mtj 
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Dried Fruit. end Their Use 

I B the yearbook of the Department of 
Agriculture for 1«1B, there appears an 
article prepared to 0. S’. Langworthy an 
ndRltia, figs, and other dried frutto and 
hrtr use. 

To determine which of two fruits Is 
really the more economical, says Mr. 
Langworthy, one should know not only 
thO cost of each per pound, but also the 
amount of protein and energy a pound 
would supply, art ahould take Into ac¬ 
count the amount of material, fuel, and 
tabor required to prepare the two foods 
for the table, drapes commonly cost less 
par pound than raisins, but a given sum 
spent for fresh fruit will buy' a smaller 
amount of nutritive material, since the 
proportion of water Is much higher than 
in the raisins. On the other hand, oDe 
can think of circumstances under which 
low-priced fresh fruit, which may be eaten 
us purchased, would in the eud be as eco¬ 
nomical as a somewhat cheaper dried 
fruit, since the latter would require sugar 
art fuel and time to make It. ready for 
the table. Such considerations as the ease 
of obtalutng a supply, convenience of use, 
the liking fur a particular product, and 
many other things besides cost must also j 
he taken Into account in comparing dried 
with fresh fruits- Attention should also 
he directed to the question of refuse, or 
Inedible material. If seeded and unseed¬ 
ed raisins cost the same price per pound, 
the former would be more economical as 
well as more convenient, since the pur¬ 
chaser would not have to pay for the 
seeds. 

As a whole, dried fruits can be called 
reasonable In price as compared with 
other common articles of diet This has 
been shown by numerous studies made in 
emuiectton with the nutrition investiga¬ 
tions of the Office of Experiment Stations. 
Home teas general comparisons may also 
A* made thorn the results of such studies. 
for instance, it appears that practically 
all the fruit products contain little pro- 
tetl), art aa sources of tfcjf food constitu¬ 
ent aw so much more expansive than the 
raraate art dried legumes art moat ani¬ 
mal foods that there to practically no com- 
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. drates, drtrt, fruits, ago, decidedly. cheaper 
than meats, art rampant fa vorably with 
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When every penny;sfgffit for food must 
bring the largest return in actual uutrl- 
pttve value, questions of flavor and attrac¬ 
tive appearance arc of swoadary Import¬ 
ance, but when the Income allows a range 
of choice, it la perfectly Justifiable to con¬ 
sider them, and a family which can afford 
expensive meats and selected grapefruit 
can also purchase flue layer ralslus for 
use aa dessert, and fancy brands of other 
dried fruits. In the family where means 
are limited, the cheaper sorts must be 
chosen, but under any circumstances fresh 
and dried fruits should not be thonght of 
as a luxury, since they may be used as an 
Integral part of the diet to supply needed 
nutritive material, as well as add to the 
attractiveness and palatablllty of the 
dally fare. If they are to be eaten raw, 
care should always be taken to select 
brands which are made and marketed In 
a cleanly way, and most persons would 
prefer to pay a few cento more per pound, 
If necessary, to be certain that the brands 
are of this character. Dried fruits In 
sealed cartons or packages are much less 
readily soiled in market than those sold 
from open boxes. Unfortunately, neither 
price nor appearance Is necessarily an In¬ 
dex to cleanliness, and it Is often difficult 
for the ordinary buyer to know where 
and how dried fruit was prepared and 
marketed. Those who are familiar with 
the facts In the rase believe that the use 
of evaporators and other mechanical de¬ 
vices results lu a much cleaner product 
thau the old-feehtoned methods, and that 
American dried frulto are the equal of] 
any In this respect, and much more clean¬ 
ly than those which are imported from 
Mediterranean regions. Tu using dried 
fruits In cookery every attempt should be 
made to secure dean, wholesome goods, to 
remove any hits of stem or other material 
accidentally present, and to wash the 
fruits before using them tf they are not 
already deau. The beat of cooking win 
sterilise them, to tie sure, but most of us 
I prefer material which we do not need to 
‘ sterilise to render It safe and wholesome. 

Whether used by themselves as substi¬ 
tutes for fresh or preserved fruits, or 
mixed Into cakes, puddings, confectionery, 
and other dishes, dried fruits offer h 
wholesome, nutritious, and economical 
way of securing variety In the diet, and 
are especially useful where the supply of' 
fresh fruits is limited, or where storage 
space for fresh fruits Is lacking. 

Variations in Atmospheric Ozone 

By Barry N. Holmes 

T HE existence of oeoue In the atmo¬ 
sphere has 'often been disputed and 
the tests obtained ascribed to hydrogen 
IKTOxtde, nitrogen peroxide and other com- 
1 winds occasionally found In the air. Re¬ 
cent experiments, however, prove that 
variable amounts of oaone do exist In the 
lower air, though probably not more than 
one part In seven hundred thousand. The 
most conclusive test known is that with 
the so-called "tetramethyl base" paper. 
To be exact it is really tetramethyldlaml- 
dodlphenylaethane, A very small amount 
of this powder is dissolved In water con¬ 
taining a little acetic acid and strips of j 
white Alter paper are partly Immersed in 
the solution. Osone turns the exposed 
portions of the paper violet, while nitro¬ 
gen peroxide turns it yellow, and hydro¬ 
gen peroxide has bo effect. 

Various theories are advanced to ac¬ 
count for the presence of osone In the at- 
biosphere. The electric discharge during 
thunderstorms Is a favorite cause, though 
such an explanation is hardly in accord 
with the fact that in winter when there is; 
very little thunder and lightning the ait 
Is richest In osone. Beeanez ascribes 
formation to the rapid evaporation of 
water, yet other scientists insist that- 
rapld evaporation of vrater lo the sun¬ 
light produces hydrogen peroxide, thus 
accounting for the beneficial effects of sea, 
Air. 

The most probable raueee. however, are 1 
found in the attest tfeetrte discharge such 
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FIRE EXTINGUISHERS 

deserve your consideration. Promi¬ 
nent individuals in every walk of life 
have considered Electrene Fire Extin¬ 
guishers—and have bought. 


The President of the United States 

has Electrene Fire Extinguisher* on his 

motor cars. 

Large corporations of all sorts have 
considered Electrene Extinguisher*— 

and have bought—and bought again. 

The constant stream of repeat orders 
is the surest proof that these modern 
and new-principled Extinguishers are 
in demand. 

The fact that we are ready to enter into open 
test and competition with any Extinguisher of 
a similar type is the surest proof that Electrene 
has points and features not possessed by any 
other. 

For instance, the mere fact that you don’t have to pump, 
has a two-fold advantage—it takes no energy and because 
of this your “aim” is sure. 

The Electrene Fire Extinguisher is standard in the 
New York Fire Department. 

In one (name on request) large town every fire (for the 
last six months) has been extinguished by the hre Depart¬ 
ment solely with Electrene — avoiding all water damage. 

Among the Big Users are : 

The Brooklyn Rapid Transit Company 
which has placed 1,000 ELECTRENE Fire 
Extinguishers on its Electric Cars. 

The new Biltmore and the Waldorf- 
Astoria with 300 ELECTRENE Fire Extin¬ 
guishers in their equipment. 

The New York Central which has equipped 
its electric locomotives with ELECTRENE 
Fire Extinguishers. 


The Gold Medal and Diploma of Merit at the 
International Exhibition of Safety and Sanitation 

( held in the Grand Central Palace, New 
York, December 11th to 20th, is a clinch¬ 
ing proof of its excellence — if further 
proof is necessary. 


Will you give the Electrene Fire Extin¬ 
guisher enough consideration to send (or our illus¬ 
trated booklet describing it in detail—what it is— 
what it will do—and what it actually has done. 

ELECTRENE COMPANY 

WUtouB BvBdnf IhwYork 
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VOU can forget heavy or rough going 
1 when you ride on Detroit Springs. They B 
are provedly Flexible, Sturdy, Safe. ■ 

The roughest stretch of road your car has power to get B 
ovet is scarcely a real trial compared to the tests Detroit ^ 
Springs must undergo in our factory. V 

You need not fear a break—or even a minor change in I 
their flexibility. Every road blow and vibration that a 1 
spring could possibly meet in years is condensed into our ' 
three decisive ordeals—the “Initial Test.” the "Hardness 
Test,” the “Capacity Tes_u” - 

Look for the mark—it is your insurance of comfort, 

safety, gf-rffonger life for your tires and your car. 

■-- ^_ REStUENT 


Don’t Squeak— 

Are Guaranteed for Two Years 

They nro self-lubricating. Speeifn the nptinein with lutniealinfi 
cap at the enrf nf nu-h leal, and thus remove thnt big liuglwar 
of noisy springe 

Write for the booklet thnt tells whiit the triple-heat treatment, 
und other ImiMirtHiit tiroeesses employed in the manufacture of 
Detroit Springs, mean to j»m. It explatns surer safety for you - 
-—the longer life for your car and tlreN <Jet our iletlnlte x 
guaranlee of two years' duration Address J 

Detroit Steel Product* Co. ^ Detroit, Mkb. J 




THE MODERN 

GAS TRACTOR 

By VICTOR W. PAGE, M. E. s 


A COMPLETE TREATISE DESCRIBING ALL TYPES AND SIZES OF 
GASOLINE, KEROSENE AND OIL TRACTORS. CONSIDERS DESIGN 
AND CONSTRUCTION EXHAUSTIVELY; GIVES COMPLETE IN¬ 
STRUCTIONS FOR CARE, OPERATION AND REPAIR; OUTLINES 
ALL PRACTICAL APPLICATIONS ON THE ROAD AND IN THE 
FIELD. THE BEST AND LATEST WORK ON FARM TRACTORS AND 
TRACTOR POWER PLANTS. 

6Xx7;4 Inch**. Cloth. 475 PafM. 204 Illustration*. 3 F«Mlo| Plata*. 

PRICE $2.00 

A modern exposition in the language of the field showing and describing 
every recent improvement in tractors and auxiliary appliances. All money¬ 
making farms use power. Learn how to apply it now. 

Thl* work I* written liy n recognised authority on self-propelled vehicle* and 
Internal couiliusttuu motor* K wry thins Is explained *0 (Imply that anyone of average 
Intelligent!' tn«y ohtHin u comprehensive knowledge of gna tractor operation, mainten¬ 
ance and repali Tell* hmv they are constructed and explains fully the reasons for 
vsrylng designs. Contains spedal chapter* on driving the tractor on tleld and road, 
what, to expect from tractor* In various kinds of worx, cost of operation and money- 
making bints on repairs. It describes till Ignition systems, all types of gasoline and 
kerosene vaporisers and carburetors, latest forms of power plants and Installation, 
dutches, speed changing and reversing gears and all frame parts and their functions, 
l'ells how to tell brake hor*epower from draw liar or horse equivalent power how to 
make adjustment* to power plant*, change speed gearing and other parts. Describe* 
tool* for tractor ropHlr ami gives plans for tractor shed* *o they can ne used la winter 
for Rtatlounry power or workshop* where all repairs may lie made Outlines control 
systems of leading types and shows simple hitches for working various Implements In 
combination. Describes fully tractors for small farms and orchards as woll as types 
of the largest capailty. All Illustrations are plainly marked with all Important parts 
ludlcntcd so they may be easily Identified Drawings are simple but In correct pro¬ 
portion Ever) Illustration has h»«n specially made tor this book. 

ALL FARMERS, STUDENTS, BLACKSMITHS, MECHANICS, SALES¬ 
MEN, IMPLEMENT DEALERS. DESIGNERS AND 
ENGINEERS NEED THIS WORK 

Written in language understood by all. No'technical terms. 

COVERS EVERT PHASE OF 1914 TRACTOR ENGINEERING PRACTICE 
AND IS SUPERIOR TO ANY TREATISE HERETOFORE PUBLISHED 

MUNN & COMPANY, he., 361 Broadway, New York, N. Y. 


shown that oaone has a ntunbrt of tMMtotftv 
tloii bands scattered over ii wide range of 
the spectrum, and by a study of these 
bauds Augstrbm detected the presence of 
h largo amount of atmospheric osone. 
Naturally since Uttle of It Is found In the 
lower air it, must lie in the upper air. 

Humphreys demonstrated that a blanket 
of osone around the earth would be much 
less permeable to earth radiations than 
to solar rays and must therefore net os 
n temperature regulator. Ultra-violet rajs 
of sunlight undoubtedly convert oxygen 
Into osone, but. unfortunately for us, these 
rays are absorlx'd by air ao that only a 
small fraction rencliea the lower air. In 
the upper strata this ozonizing action la 
great, thus accounting for the presence of 
considerable amounts of osone several 
miles nbove the earth. 

It la evident that any decrease In the 
sun’s radiation must tie followed by a de¬ 
crease lu the formation of this osone 
blanket, thus permitting more of the 
earth’s heat to escape. Humphreys ob¬ 
served that sun spot maxima were always . 
accompanied by a decrease in terrestrial 
temperatures many times that which | 
could lie accounted for by the deerease in 
radiation from the spot areas alone. A h 
compensating effect In high latitudes Is J 
ihe uction of sun simt maxima in tucreas- ' 
lug auroral displays, which in turn form 
increasing amounts of ozemo. In equa- ,, 
tortat regions there is no such compensa- * 
i ton, so the upiier nir In the torrid zone * 
muRt have a greater dlathcmmcy to earth ^ 
radiations. This results In the compara- ( 
lively low temperature and great eleva¬ 
tion of the equatorial Isothermal air 
Tilts hypothesis is sustained by the facta, f 
for the isothermal air in the tropics is J 
two wiles higher and 27 deg. Fahr. colder > 
than in middle latitudes, 

The theory and evidence given above 
reeetve further support from the weather » 
observations of the author, carried on for j 
u iierlod of nearly two years. Only ap¬ 
proximate measurement* of the vurlatlon* 

In the oxone content of the atmosphere J 
were made, but tide record Is of consider- ’ 
aide value. One of the most striking ob- # 
servo I Ions tuado was that thunderstorms J 
—always supposed to form what little * 
ozone the lower air contained—were really * 
of minor lm|>urtance in this connection. , 
Any clear, snappy winter day will yield 
better osone tests than the liveliest kind J 
of a summer thunderstorm. Further- J 
more, since heat and moisture are unfav¬ 
orable to the existence of ozone, the 
amount developed by summer lightning Is x 
quickly destroyed. Not so in winter, when t 
the conditions for the preservation of f 
ozone are frequently ideal—low tenqiera- i 
tures and absence of dust after snows. i 

The whole series of tests studied in 
connection with the dally government 
weather maps proved beyond a doubt that c 
the miiximnra ozone content of pure coun- i 
try air was found only when "high” bar : 
(•metric areas were so near that the air 
from great heights rapidly flowed down 
to the observer. Owing to greater ex- j 
frame* of temt>erature the storm areas are 
more frequent and intense! in winter; c 
hence the quicker transfer of high air to « 
the surface. It is, of course, understood i 
that “high” pressure areas are merely £ 
heajfed up masses of air moving across the * 
continent as regions of fair weather, The c 
top of this heap falls and flows out in all 
directions from the center. The nearer 
the observer is to this center the greater 
the amount of ozone he finds in the air. 

If so far away that he is actually In a 
“low” area the winds blowing to him from 
the '‘high’’ will have traveled over a long 
stretch of the earth's surface, and the 
ozone beginning the journey will have 
tieen destroyed by moisture, dust, organic 
matter and, In some seasons, by heat. 

These observations confirm the hypo¬ 
thesis that nearly all the ozone found In 
Hie lower air was tnade mile* above the 
earth by the action of ultra-violet light oh 
cold, dry oxygen. Naturally the quicker 
great bodies of this ozonized air fall to 
the earth the less chance there is for de¬ 
struction of the ozone. Strong “high" 
barometric areas furnish these conditions. 

Such 'area* always produce cooler 
weather, and it may t» objected that tfeef 
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GENUINE ARCHEOLOGICAL SPECIMENS 

A GENUINE Babylonian tablet with cuneiform 
Writing as supplied to Yale University and other 
Institutions will be sen I. on receipt of El Moorybaok 
If nut (etiulne or If It does not pleaae you. R. D. 
Meessyeb. no Beaver street. New York City. 

instruction 

FREE TUITION BY MAIL. Civil Service, Nor- 

Culture Coun* ihoroueMytauebt. Matrix; Tultlou 
free to flnt applicants. Carnegie College, Rogers, O. 

LEARN TO WRITE ADVERTISEMENTS.— 
Earn tSA to SIOO weekly. We can positively snow 
you by mall bow to Increase your salary. Prosper¬ 
ous free Pago-Darla Co . Dept. 80 . Chicago. fuT 


HOW TO RUN A LATHE. A.VO-oont book for in 


_ INQUIRIES 
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MY INVENTION-COPIED! 

. There it an old saying about the futil¬ 
ity of locking the (table door when the 
horse hag gone — and this never applied 
with greater force than it duet in the 
matter of protecting patent*. 

The Letten Patentlnturanpc Co., Ltd., 
are prepared to safeguard your idea by 
granting insurance policies covering all 
possible risk* of infringement, damage 
and loss of paNuus, trade marks, dfrigpt, 
etc., for a small yearly premium.! The 
Company’s"Advice Bureau,"consistingof 
6» Of the worid’i most eminent wkmtfil*, 
writ report Confidentially a* to the com- 
merciaf merit* of any novelty Mtbmltted. 


J. M. WHJON, P*miAU*mj ' ' 

» Ub*t, Iktat mm 
























CUNARD 

LUSITANIA—MAURETANIA 

Fastest Steamers in the World 

Fastest Route to Europe via Fishguard 
and London 

Service as Follows: 

NEW YORK to FISHGUARD and LIVERPOOL 

Luait&nia—Mauritania—Aquttania ( Largest British Steamer—Completing) 


NEW YORK to QUEENSTOWN, FISHGUARD 
arid LIVERPOOL 

Caronia—'Campania—Carmania 


NEW YORK to MADEIRA, GIBRALTAR, 
ALGIERS, MONACO {MONTE CARLO), 
GENOA, NAPLES, ALEXANDRIA, 
TRIESTE, FIUME, MESSINA, 
and PALERMO 

Ivemia—Carpathia—Saxonia—Pannonia— ‘Caronia— 
‘Franconia ‘Laconia—Transylvania (building) 

‘Fall and Winter Season 

BOSTON to QUEENSTOWN, FISHGUARD 
and LIVERPOOL 

Franconia, Laconia and other Steamer* 


MONTREAL to PLYMOUTH and LONDON 

Andania (New) Alaunia (New) Aacania, Ammonia 


Special through rates to Egypt, India, China, Japan, Manila, Australia, 
New Zealand, South Africa and South America. 


TRIPS AROUND THE WORLD 

$498 First Class; $380 Second Class 

THE CUNARD STEAMSHIP CO., Ltd. 


Offictt or Agents Everywhere 


21-24 STATE STREET, NEW YORK 
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preservative toflueuwof lew temporaturas 
will alone account for the phenomena Hr 
> corded. Such ts not tie case, tor the cold¬ 
est weather did not always produce the 
best ozone testa. On January 29th, 1812, 
Indiana (where the observatiew* won 
made) was tn a ‘ low" pressure area and 
practically no ozone teste couM be **- 
cured. The next day, Janust? 
powerful “high" area advanced.from (fie 
Hock lea and covered Indiana. The beet 
testa of the year were obtained, although 
the temperature was only 21 tog. Tatar. 
above zero. On another day when the 
temperature was 30 deg. Fahr. below zero 
a very good teat was secured, but still 
much inferior to that of January 30th. 

Obviously the time to gat out of doors 
la when the barometer Is rising rapidly, 
even If the cold is intense. The treat¬ 
ment of tuberculosis patients m the 
Adirondack* hospitals, whew they are 
pushed out of doors In the most severe 
winter weather, ig Justified. Snob appar* 
cntly cruel weather la caused by a raptd l 
succession of "high" areas, and the accom¬ 
panying ozone stimulates the nerves gov¬ 
erning respiration and circulation. 

The hot summer of 1211 was poor ostnw 
weather. January and February of 1212 
were remarkably fine (and It was an un¬ 
usually healthy winter), the summer of 
1012 much above the average summer 
weather, but this present winter has been 
rather poor In ozone—certainly much In¬ 
ferior to the previous winter. "What la 
so rare as a day In June!" might well 
have been asked of June, 1912, a month 
that, In the Middle West, brought more 
ozone than some winter months. June, 
1911. deserved no poetic raptures, for It 
furnished very ordinary ozone weather. 

A New Flab-coring Method 

A METHOD has recently been in¬ 
troduced in Halifax, Nova Scotia, 
which promises to revolutionize the fish 
industry wherever carried on to any con¬ 
siderable extent, says Vice Consul General 
Eugene M. Lamb. 

This process is based upon the theory 
that putrefaction of fish is first caused by 
bone taint, due to the fact that in the old 
methods of curing fish the specific or animal 
heat is partially left within the fish. The 
new method which has been introduced 
acta as a preventive to bone taint, com¬ 
pletely removing the speoifio or animal heat . 
from the fish to be cured. 

Instead of salting, sun drying or drip¬ 
ping the fish in ioe or refrigerating oars, 
the fish ere dumped into a tank holding 
sea water which has been filtered through 
four cylinder-like tanks containing willow 
charcoal and screens to remove the noxious 
gases and foreign substances. Next, 
brown sugar is placed in the tank holding - 
the fish to nerve as a germicide for zueh 
organisms as may be active at freezing 
temperature. Then by refrigeration the 
temperature is lowered to 10 deg. Cent, 
below zero, during which time 16.1 per 
cent salt is added to prevent ioe formation 
and to assist the formation of a thin 
protective coating over the fish themselves. ' 
Having allowed the fish to remain in this ,, 
treatment for two hours they are ready 
for shipment, removed from the tank, 

. and placed in the package or barrel to await* 
transportation to market. 

Antarctic Postage Stampa 

A N Interesting echo of Capt. Scott'sant¬ 
arctic expedition is the statement in 
the London Times that the British postal 
authorities are offering tor aale all that 
ure left of the special postage stamps Is¬ 
sued for the benefit of the expedition, the 
proceeds to be used toward computing 
Its work. Captain Hoott was appointed by 
the government of New Zealand postmas¬ 
ter of Victoria Land, In the Antarctic, 
and Paymaster Francis Drake, B.N. r - as¬ 
sistant postmaster. There were, In all, 
three malls each way and one registered 
mall, carried by tbo “Terra Nova** from 1 
the base of the expedition In Victoria 
Laud to New Zealand, or to other ships, 
Ail malls from the Antarctic bow the cor¬ 
ps** P«ny and halfpenny stamps of New 
Zealaadksurcharged. These sowcommaad 
at haat 6 shillings gad 20 aUUtaff, **• £ 

IspwtlTely. 'V.'VvM 
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Place a IT W 
to&MtokU UaiEOt 
At Your Elbow 

—and tee uncertainty about details 
vanish from your work. It* s the first 
aid to brains too busy for detail, a 
mechanical memory that absorin data, 
facta, statistic, and clipping*, and supOtUz 
«me “on call,” Made to hnt a life time. 

Send for full information Contained in our 
Unifile Booklet No. 10*. Write today. 
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p£v UtiA Queries 


IVXfBfh C. J. Min: 1. Dom tie *j>e«d|t« Inside the age* 


roll name and addrme 
1 queriea. Poll hints 
request. 


traits speed through tbs atmosphere? In 
■hilt <■ Hi i dJMance ot conMeOattew and 
. ■*£» Sfhght yaan is this vMtask m to speed 

Mpata «* b*h» In a vacuum, or «ha «ttw, la 
gmMtthMl it la in air In the ratio n( 1 to 1,0008. 
TUt i-dnat b. talmn Into the account In <to- 
tamMW «w Sght yean of the Man. bananas 
#%*• <»lr * *** hundrod ndlea hi titiekness 
mm baoa*. and Hgfat require, late than a six 
linnibailth or a saomnd In (reverting the earth's 
aniiiiilulpiili. Wa la a vsaUbtag quantity a* 
wagaMb aMK the time required tor light to 
coma from te naareat star. a. la the ooaateUa- 
ttaalBMNW locally to Ouha aa too “May Ororo." 
towtotoMgJta Mag vMhls bsttar In that month. 
g|ggg|||ji<M-Oroa a? W hat latitude (arttuat 

frees? A. WtiouttarttCMMi. {fee true ftouthom 
CkQte, la Wgbnat In the evening slcy In the month 
<1 May. as that it la aaan fhetinst north on the 
earth to that month. Its principal atar. 0 Grade, 
to about 08 dog. south declination. to that It 
can ha aaaa below SO deg. at north latitude. 

JtigaarjB. T. W. asks: We have men 
wftfSIjr at Bradley hammer*, whirs the work 
\*Wm to them by a helper, *o that they are 
eooqMlled lor hours at a time to took at metal 
neaw the white beat. We have provided heavy 
pIMMflaseqhttd* to protest the man from flying 
apgUe and BOS eoale. The writer fame beard that 
mirror* have been constructed which were trana- 
paroM from the beck. The idea has been ad¬ 
vanced that such a mirror could be used In this 


at the mm time enabling the operator to see 
tho «Mc. Have you ever published anything 
on ghat subject of making such a mirror? Do 
yo« MOW who could furnish such mirrors? A. 
Uteet W ill venal for mirror, and such a coating 
may be put on that It will be quite transparent, 
but will reflect much beat and light, thus to a 
degree protecting * workman who stands behind 
It this prnoess I* daacrihnd to our SorvbaiiBMT 
10T1, which we wOl send for ten cants. Should 
you wish to get a Urge plate silvered, you nan 
probably have It done by John A. Braahesr, 
Allegheny. Pa. This Arm malms mirrors for 
telescopes. Perhaps tho Pittsburgh Piste Glsas 
Company Could do the work cheaper. 

(12829) C. W. P. asks: I shall probably 
soon need a camera for work In which a low- 
priced tons would be eufllolent. however, there 
le a pcntoblUty that 1 may want to make stere- 
optoctm slides from the negative*, and would 
Uke to know your opinion aa to what kind of 
camera tone would bo satisfactory far such work. 
A. Tor making lantern slides a negative 3 K x 4 
inches la moat convenient, since the slide can lie 
made by contact, and a copying camera for re¬ 
duction Is thus rendered unnecessary A camera 
taking a picture of this also. 3 H x 4 inches, la 
an that Is required for making lantern slides, 
and tote adjustment of the picture to the alse 
ot the opening of the mat. about 3x3 Inches 
at the largest, can bo made when the picture Is 
taken. Now as to the lens, It Is not good econ¬ 
omy to use a cheap tens The better the tons 
the better the work, the sharper the focus, the 
Hatter the Arid, and the locus at the edges ot 
the Held. With a cheap lens the edges of the 
Held cannot be to as good focus aa the center. 
You would better have a cheap, home-made 
camera and a good lens than the best camera 
and a cheap tons. 

(12930) E. F. asks: I am in receipt of 
your totter ot November 10th. and note that 
you say that "the air nearby may be somewhat 
above 38 deg." As a matter of fact, I have seen 
frost when the temperature of Urn air several 
feat above ground was as high as 80 and 80 deg. 
Several nights during the early tali, when the 
temperature did not go below 80 deg., there 
was still a heavy covering of frost, duo to the 
rapid radiation .of heat from the ground, and the 
consequent lowering of temperature of the dew 
below the frooslog point 1 wanted to know 
whether any experiments had been made to 
determine whether frost formed Its still higher 
temperature than that observed by me. I desire 
to thank you for your reply to my last letter, 
and If you have any further Information on the 
subject, kindly advise me. A. As we wrote 
you before, the temperature at the potot where 
frost forms must be 83 deg. Fabr. What the 
temperature may be a few feet or a few Inches 
away no one can say. The air le a non-con- 
duotor of beat. If the air Is still. It may bo 
higher than S3 dag. vary near Urn place where 
frost |s forming We haw many time farmed 
frog* ta a room, whore ' the thermometer-wee 
above 70 dog. Fahr. by evaporation of a volatile 
liquid. If tbs air tola motion the temperature 
to the neighborhood at the (root wUl not differ 
perceptibly from <8 Ms- Fahr. Wo do not see 
how any enact statement o t temper*turn as you 

dartre can bp mod* 

(12931) Qt T- S. asks: A frioud of mine 
has an agate wUeh he found on the Oregon toast. 
«hd Otte surface of which ho h*s M4 poMied. 
Thsro Km apentog to theigate about an toeh 
tong. ^StiMjfla.- towotog to M* sto 

w'yfj WM l» ip* 


stones. It Is probable that there existed a small 
pocket or crock to the rock. Water holding 
tfllca to solution worked its way Into this csvlty 
and deposited a layer of stUoa. This was repeated 
tor a long time, until the agates la layer* resulted. 

If the tgate formed to a spherical or rounded 
cavity, the result might easfly be that water 
would be Inclosed to the completed stone The 
water mtoht be nearly Invisible if the cavity 
was completely filled; but If a space wae toft 
unfilled, the water could be seen u the stone 
was shaken. This to the theory held by mto- 
waloctott to account tor the frequent Inclusion 
of water to such crystalline stones. 

(12932) L. G. B. asks: Given one large 
Jar of water, and another of mercury, both at the 
seme temperature, and immerse to each the 
bulb of a thermometer cooled to 90 degrees 
below the temperature of the water and mercury, 
will the temperature at both thermometers rite 
30 degree* ta the same time? A. The thermom¬ 
eter will rise more rapidly In mercury than In 
water. Mercury to a metal, and metals era 
better conductors of heat than are the non- 
metals. Indeed, water Is one of the poorest 
oonducton of heat. It to usually heated by 
convection. 2 WUl you please give an exact 
and absolute definition at temperature? I have 
an elaborate modern treatise on heat, the am 
chapter of which to devoted to temperature, 
without, however, defining It. A. Temperature 
Is the thermal condition of a body which deter¬ 
mines tho transfer of heat between it and other 
bodies. It. is therefore the relative Intensity 
of the bodies to relation to sensible beat, or 
beat which can affect a thermometer. Absolute 
temperature to simply temperature as referred 
to the absolute sero of the scientist. 3. Is It 
settled beyond dispute that a gas docs not fall 
to temperature to expanding unless It does work? 

If so. what is the proof? A. It seems to be 
settled that a perfect gas would not faU to tem¬ 
perature to expanding. But a perfect gas to 
hard to find. Most gases are Imperfect and are 
cooled slightly to expanding. Hydrogen to a 
pluperfect gas and to not cooled euffldentiy by 
expanding Joule and Thomson's experiments 
are described to Poyattag and Thomson's “Heat." 
page 300. "Internal Energy Taken Up by a (las 
to Expanding " We will send the book for $4.28 
postpaid. 4. If It does lose beat to expanding 
without doing work, what becomes of the beet? 

A The heat to used up ta doing the work of 
expanding the gw. If it to lost from the gas S. 
Does tho statement that It tekea nine tlrata (he 
quantity of heat to raise the temperature of a 
pound at water one degree that It takes to raise 
a pound of Iron one degree, mean that all the 
heat srppiled ta each case to oompletely absorbed? ■ 
Or does It meau that the beat passe s through 
and out of the water with only one ninth of the 
effect upon Its temperature that It has on the 
Iron? A. The specific heat of a substance to the 
quantity of heat actually required to raise a unit 
weight of that sulxrtano* one degree as compared 
with the amount of heat required to raise unit 
weight of water one degree. The heat must all 
of it be absorbed by the substance. Iron will 
be heated about nine degrees by the quantity 
of heat which will heat the same weight ot 
water one dugreo. Excepting hydrogen, water 
has the largest apecISc heat of any substance 

(12933) E. F. S. aeka: I would like to ' 

ask through your paper In regard to generating 
acetylene and under what pressure It will liquefy, 
and tf any danger in using plunger pump to com¬ 
press same? A. Aoetykma to best generated 
by dropping the caldum carbide Into a large 
quantity of water, slnoo the heat of the chemical 
action to thou taken up by the water. It cannot 
be liquefied at a temperature above 08 deg. Fahr 
At this temperature a pressure of 88 atmospheres. 
1,020 pound* per square Inch, 1s required to 
liquefy the gas. At the froeedng point a pressure - 
of 31.83 atmospheres. 333 pounds per square 
Inch, will liquefy the gas. The explosion*, which 
resulted In loss of Ufa, from oomprosslng the gw 
to cylinders, together with other trouble*, stopped 
this mode of using It. At the present time It to 
dtosolved to acetone, which will dissolve twenty- 
live times its own volume of acetylene at atmo¬ 
spheric pressure. It fas* proved safe to pump 
It Into seetooe You will find the Information 
you. .require to Leeds and Butterfield's "Aoety- 
lene," wtach we send for $3.78 postpaid. 

(12934) W. H. D. asks: At what tem¬ 
perature does water co mmenc e to expand before - 
freestog condition exists, and up to what tempera¬ 
ture doe* It get when toe forms? What to the 
comparative pressure per square inch of this 
expansion? A. The temperature of the maxi¬ 
mum density of water to « dag. 0,, and from that 
temperature the water expands tfil at 0 deg CV 
It begins to change into toe. The ooreeepondtog 
dorses In Fahr. are 30 2 deg. for maximum 
(tensity, and S3 deg. for the freestog point. 
The force of the expansion of water as I* turns 
to too to nearly 3,000 atmosphe re s. Tho volume 
of Ms la about 0.09 greater than that of the 
water from which it to famed.. Water Is com- 
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3fi6pp.;iUustr»ted. Price, W net. 

It t. estimated by expert* «*•» times* ***** 
par cent at the ga»odnc truck* to ox* might proflt- 
ably be replaced by the dectrtc, with ««#*• all 
In favor of the latter The electric vehicle I* on a 
very high plane of design, Its bunder* having had 
the incalculable advantage of electric vnHwar ex¬ 
perience Prom a combination of unfortunate elr- 
cumatances, they have had to make pragma in 
popular favor In the face of great difficulty, Thl. 
hand-book not only puts the caee Impartially, but 
informs the reader upon every etmcdkvMe point 
of equipment, operation, and cost. Bettm atee ar e 
given on the cost of various deUveriee parcel, 
dty baggage, furniture, keg beer and coal. Owner* 
■ad prospective purchasers will find the Uttio work 
of great assistance 

Chippewa Music. II, By Frane* Dena- 
more. Smithsonian Institution, Bureau 
of American Ethnology, Bulletin 63. 
Washington- Government Printing Of¬ 
fice, 1913. 8vo.; 341 pp.; illustrated. 
Bulletin S3 Is a supplementary volume to Bulle¬ 
tin 45. and continue* Miss Densomre’s studies of 
Chippewa, or OJIbna. music, particularly In Its 
to tribal Ufa There era eon** of their 
game* and their dances, songs "co m posed In 
dreams," and those of the famous dnun-preaenta- 
tton nereraony are given, with description. In 
the present volume the melodic and rhythmic 
analysis or the music la continued. The Rev. 

C H Beaulieu, a member of the tribe, ts re- 
sponsible for the analysis of the words and for a 
part, of the translation 

Hand-Book or Textile Corporations. 
1913. New York. Frank P. Bennett & 
Co., Inc. 8vo.; 744 pp. 

The hand-book is compiled for the benefit of 
three desses of readers —the bankers, the broken, 
and the Investing public—and Is sold with the 
understanding that purebaeere may make un¬ 
limited Inquiries about the finances, equipment, 
production, etc . of the listed mills, The work Is 
a co-operative compilation, In that It has received 
Information and akl from bankers and from the 
manufacturers themselves The result Is an au¬ 
thentic reference volume giving the location, capi¬ 
tal. olfiren, production, power, and markets of 
every textile mill In the country 

Practical Ubeh or the Wave Meter in 
Wirrlkbb Telegraphy. By J O. 
Mauborgne, First Lieu tenant 24th 17. 8. 
Infantry New York: McGraw-Hill 
Book Company, Inc., 1913. 8vo.; 74 1 

pp.; with diagrams, Pnce, $1 net. 

The basis of this work has been used as a ref er¬ 
st the Army Signal School. Fort Leaven- , 
ansa*, but In Its amended form It Is very 
>ted for use In commercial and technical 
The book describes the types of wave 
ed by the U H Signal Corps, explains ; 

meter Is used sa a receiving set. In ■ 
nenu with the helium tuhe, and with the 1 
s, or galvanometer, and detector, and 
h sending-station tuning The final three 
chapters go with great detail Into the measure¬ 
ments of damping, wave lengths, capacity, and 
Inductance 

Advertising and Selling. Principles of 
Appeal and Response. By Harry L 
Hollingsworth, Instructor in Psychology 
in Columbia University; Lecturer in 
Business Psychology, School of Com¬ 
merce, New York University. Published 
for the Advertising Men’s League of Now 
York City, Inc New York: D. Apple- 
ton & Co., 1913. 8vo.; 314 pp.: iliun- 

trated. Price, 12 not; by mail, *2.10. 

We have often wondered why there wea such a 
comparative dearth of books on the finer principles 
. of advertising and salesmanship. Here is one that 
attacks the problem at Its root, along known 
psychological principles dealing with and govern¬ 
ing the arrest of attention Far from being aca- 
' domic, however, the work is Intensely practical. 

and demonstrate* Its contentions by actual ex- 
- ample* of present-day advertising It goes 
I further. It takes these examples and tabulates 
for us their results It take* various advortise- 
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matter bow remote or subtile, aeetns to have been 
overlooked The suggestions of the work should 
In many Instance* lead to a large increase of 
efficiency in the advertising and selling depart* 
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This 1* a Cornell University text, In which the 
*»• subject of structural design Is broadly treated. 
— the problems linking civil and mechanical en¬ 
gineering. The determination of strreees, it may 
bo stated, ts by no means confined to graphical 
,, means, as the title of the work might Imply, The 
to dual on of a plate-girder railway bridge, though 
_ somewhat foreign to the spirit of the work, never- 
theiem serves the purpose of clarifying certain 
questions as no other Illustration seems to do, 
besides pointing the use of titts moment table. The 
volume may also find a field of, usefulness ex a 
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Public attention is focusing upon one 

and especially upon a principle in that 
car which distinguishes it from others 


Public attention is focusing upon one car, ami especially upon a 
principle in that car which distinguishes it from other cars 

The car is, as you will surmise, the ( adillac; and the principle is 
its two speed direct drive axle. 

Partly because of that principle, the Cadillac rules differently, 
and, it is said, more luxuriously than most other cars. 

The sales arguments of other makers tend to draw public atten¬ 
tion in another direction—toward the more conventional types 
of construction 

And in spite of that powerful influence upon public opinion, in 
Europe and in America—professional and public interest insists 
on returning to the Cadillac and its two speed direct drive axle 

This is only logical—it is merely Cadillac history repeating itself, 
as in the three other memorable cases in winch Cadillac pro¬ 
gression altered the trend of motor car practice 

The present tremendous interest m the 1914 Cadillac and in the 
splendid performances of the car can lie traced directly to its 
source. 

To begin with, more than 8,51x1 owners are - 

now driving the 1«> 14 Cadillac 

More than 8,500 people expatiating with nr-' 

unbounded enthusiasm, day after day, mrHMB 
upon the unique ruling qualities resulting jiff wfiSnJ 

from the latest Cadillac development, are l 
stimulating the keenest interest, even Vi bH®" 

among those driving other cars j&a 

And this process growing and growing in S' 

volume, since the first oi the new cars wURgm 

appeared last summer, received a pro- wKEm 

nounccd impetus several weeks ago 

The second award of the Dewar Trophy to flj 

the Cadillac was an extraordinary cn- - 

dorsement 

Coming from the highest professional trib- jBHBH 

unal of its kind in the world—the Royal 
Automobile Club of Great Britani—it 
lofifirmed every Cadillac owner in bis 
conviction that there never have been 
such ruling qualities in any car THE DEWj 



That is exactly what Cadillac owners are saying—what the f&iift 
owner you meet will say to you. , . 

And these two things—the zealous partisanship of more thW 
8,500 owners rendered still more zealous by the Dewar avvaijffl' 
—are being accentuated by press comment at home and abroad. 

That is why the united volume of attention attracted by other 
good cars and other good principles of construction have not 
been able to distract attention from this one car with its peculiar 
principle. 

That is why American and European journalists are venturing 
to predict that the Cadillac has impressed a fourth indelible 
imprint upon the industry as a whole. 

World-wide interest has been aroused by a plain and indisputably 
fact—that the sensation of riding in the new Cadillac is almost,, 
like the sensation of floating through space 

All the technical and professional discussion in the world will not >, 
alter that extraordinary and delightful fact. 


That is why we are impelled to caution you 
again. 

If you wish to guard against disappoint¬ 
ment, don’t delay ordering your Cadillac. 

You have l>een told the same thing, year 
after year, And year after year, with an 
annual increased production, the Cadillac 
supply has fallen short of the demand 

If the qualities which won the Dewar 
Trophy—the qualities over which Cadil¬ 
lac owners arc so ardently enthusiastic— 
the qualities winch have liecoine a topic 
of world-wide interest—lire qualities 
worth getting in a motor car—see your 
C adillac dealer at once. 


They flow out of Cadillac standardization, 
Cadillac methods, Cadillac ideals and the 
Cadillac two-sjieed direct drive axle. 

It is these qualities, in short,which constitute 
the Cadillac the “Standard of the World.” 
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Cross-section of wind cheat and elec¬ 
tro-pneumatic mechanism. 


The inventor aeated at movable console. 
Wind cheat with plpea. 


Tambourinea with vibrating 
device. 


The Hope-Jones Unit Orchestra 
By Moritz A. Jafendorf 


I T took over twenty-three years to accomplish the 
work that changed the* functions ot an organ Into 
that of an orchestra, and yet It appears to be very 
little when we consider for a moment the result Thou- 
aaada have listened to the unit-orchestra night after 
night in the New York Century theater, in the Oort 
theater of Chicago, and In perhaps ten more places in 
different parts ot the country; also orders are said to 
have been received tor many more In a number of 
States. The inventor of this wonderful instrument is 
Mr. Robert Hope-Jones, the famous electrician and 
organ builder of England. 

Mr. Hope-Jones began his experiments as A hobby, 
and though it haa now become bis life work he still 
looks upon it with the same fondness as the one who 
does work tor sheer pleasure. Naturally, be commenced 




movements la the organ under electrical control. This 
Vecy ao«» showed that he could secure an action on 
instrument fbat tor exceeded the ordinary move- 
Bpt tfcdadid not satisfy Mm. AS a musician, he 


S tbaf the musteal 

n&bSSES'' 


and be therefor* set out to Im¬ 


prove them. Very soon he had a new invention that 
made possible a finer quality of tone and u larger varie¬ 
ty of timbre. This was an apparatus for photographing 
sound waves In the atmosphere. With photographs of 
every conceivable Instrument, In every conceivable 
variety of tone, it was a comparatively easy matter to 
reproduce pipes whose notes were, If not exactly iden¬ 
tical with those of the original, very near them. 
And when the percussive Instruments that worked lit 
harmony with organ pipes were added, it enabled the 
player to absolutely control the expression by hand 
and foot. It was now possible to reproduce the tones 
of the very finest musicians and the control of the in¬ 
strument and its rapid action permitted the operator 
to produce music such ae we associate with the very 
finest orchestras. 

Previous to that Barker, an Englishman, had also 
worked out an arrangement that would Control the 
speech of the organ by means of electricity, and had 
taken out patents covering hie device. He also attempt¬ 
ed, two or three times, a practical application of the 
invention both In England end In Prance. There were 
a few other organ builders who made similar attempts, 
but all of their invention* proved to be unreliable In 
action and aoon fell into disfavor. The electro-pneu¬ 
matic action Invented by Mr. Hope-Jones was abso¬ 


lutely successful and popularised this method of con¬ 
trol It differed from the others, not so much liecause 
of ft departure from the principle, but on account of 
the scientific perfection of Its details 
On examining the Hope-Jones unit orchestrn. there 
will be found first of all under every pt|H\ a long rec¬ 
tangular valve A net in a chest It that is supplied with 
compressed air furnished by means of a rotary fan 
driven at a sliced of about 1,000 revolutions iter minute. 
These valves are hinged on u pin V and are normally 
kept In their closed position by means of a wire spring 
/), as well as by the pressure of the compressed air In 
the chamber B. There Is also a pneumatic bellows E 
so arranged that when closed It will, by means of the 
arm F, open the pallet or valve A. Under normal con¬ 
ditions the compressed air In the wind chest finds Its 
way through the passages O' and (P Into the Interior 
of the pnenmntic motor E, but when the double valvo 
attached to the spindle H Is raised the jwissage O' 
becomes closed and the compressed air within the motor 
E escapes to the atmosphere through the passage O’. 
The pressure of the air In the wind chest B then col¬ 
lapses the pneumatic motor E, and by thus opening the 
valve A, allows the compressed air to escajie by way of 
the chamber [ into the organ pipe J. 

(ConeluM an gag* iSOj 
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The purpose of thu journal in to record accurately, 
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Hftr Icnotrlediiv and industrial achievement. 

More Information for the House Committee 

A SSISTANT Secretary of tlic Navy Roosevelt, 
in it recent conversation with half a dozen c«i>- 
taliiH of the United Staten Navy, linked them 
which they would riiihcr comumud lu the event of u 
fight between one "Wyoming" uud ten "Oreguns " Five 
of the six aald they would prefer to take the "Wyom¬ 
ing.” The sixth thought that he would take Ills chance 
with the ten "Oregons" lieemiHe the one "Wyoming” 
miyht blow up Now (Ills uiiniiluiouK choice of the “Wy¬ 
oming" wum made for readily understood reaaotm The 
twelve BO-callber 12-1 noli guns of the dreadnought would 
greatly outrange the old 36-callber 1,'Mneh guns of 
the "Oregonsand the suiierlor speed of the modern 
ship of 21 knots, as against the present N|teed of, say, 
14% knots of (he "Oregons," would enable the •Wyom¬ 
ing" to maintain a distance of ten or twelve thousand 
yards, well Iteyoud the effective range of the old 13-lnch 
pieces, ami silence or sink the ten “Oregons" one by 
one, or three or four at a time for I hut matter 
It Is considerations such as these Unit have led the 
naval powers to disregard the pre-dreHdtiouglit battle¬ 
ship, In estimating the strength of the first fighting line 
of modern navies, mid It was sheer Ignorance of these 
fucts that led Mr Witherspoon of Mississippi In his 
recent examination of Secretary I mulcts liefore the 
House Nuvul Atfulrs Committee, to make the ridiculous 
stutement that (he I tutted Slates Navy is to-day super¬ 
ior lu lighting strength to that of (lermnnv, and also led 
him, alas! Into a discreditable effort to repudiate the 
Navy Deimrtment'a estimate of our relative liattleshtp 
strength und rhurge our liaial officers with having 
made a delllienitel.v misleading comparison 
The figures of dreadnought strength given In ottr edi¬ 
torial of Deceinlier 20th, 1W13, on “The Decline of the 
Culled States Navy," are iierfectly correct When 
the ships now building are completed, England will 
have forty-two dreadnoughts, (iermatiy twenty-six, and 
the Culled States twelve To-day, not even a dread- 
nonght Is considered fully avullahle for the first fight¬ 
ing line, unless she lias ii s|ieed of twenty knots or 
over, and If, when the ships now building an* completed, 
we can pill into our fighting line only twelve such ships 
against the twenty-six of the Herman navy, the enor¬ 
mous suiieriority of their flrsl line of battle la establish¬ 
ed lie vend all question 

lu pro dreadnoughts, we are tierbniw more powerful 
than Heiiunuy; hut these, lu the event of a first-class 
engagement, would on both sides be bold as a reserve; 
no wise commander-in-chief would put them Into the 
first line of battle, where the\ would hunqier a dread¬ 
nought action In their much slower sjieed, their com¬ 
parative huk of Mg long inngc guns, and their onm- 
purnilvc inability’ to withstand the gun and torpedo. 

Germany could pH twelve diemlnoughts against our 
twelve and hold in lexene her other fourteen dread¬ 
noughts; which later would enter absolutely fresh Into 
the fight and quickly him any advantage our fleet 
might have gained Into clashing defeat 

It is lies! to look fuels sqmuely lu the fa<s>, and real¬ 
ize, once and Mr all, that the opposition to wnrshlp eou- 
struetlon of the past few years in Congress has meaift 
the cutting down of construction at the very time when 
we should have been most active in meeting the new 
conditions presented by the evolution of the dread¬ 
nought, It Is this fatuous policy which has relegated 
us to the position of a thlrd-rnte navHl |mi\»*r Sec re¬ 
in n Daniels, In th^vacent hearing, took a Uru stand 
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ta favor of two battleships; indeed, If he Is correctly 
reported, he stated that If he believed Congress would 
make the necessary appropriations, he would be ta favor 
of recommending the construction of four battleships 
this year. 

Bold International policies and an adequate dreads 
nought fighting line go hand In hand; and at no time 
were onr policies so bold or so fraught with stupendous 
possibilities as to-day . Consider them: The Monroe 
Doctrine; the open door In the Bast; the Integrity of 
China; Asiatic exclusion; and the preservation of the 
neutrality of the Panama Canal. 

Flying Around the World 

A FIRST PRIZE of one hundred thousand dol¬ 
lars for a trip a round the world in an aero¬ 
plane! If seems worth winning. But is it? 

An air Journey of such length, a journey fraught 
with undreamed-of ]s*rila, limy not lie lightly uader- 
tu ken —certainly not without much experimenting. 
Fifty thousand dollars would ho a modest sum Indeed 
to spend lu designing, building and testing a machine, 
capable of flying around the world. Another 160,000 
and more would probably vanish in dotting the glube 
with reirnlr stations and fuel depots, each manned with 
highly imld mechanics And so the venturesome aviator 
would have to content himself with the $60,000 offered 
by Lord Northcliffe for h Irons-Atlantic flight, a prize 
which lie would also win by flying Around the world. 
Even If his expenses were only $100,000, the winning 
of the Northcliffe prize* would seem n wofnlly small 
rewutd for months of arduous preparation uud ninety 
days of ginve personal risk. 

The Punumn-Pacific Exposition directors must surely 
have realized all these difficulties, and so must the 
editors of the newspapers who have published yards 
of printed matter on this romantic* proposal. Anyone 
with but nn elementary knowledge of aviation, anyone 
who has read the difficulties that VPdrlnes encountered 
in flying to Constantinope (Herman objections to flying 
over fortifications, the great wind surf of (he Taurus 
Mountains, the shots of an ignorant, half civilized peas¬ 
antry) must know that ut the bottom of all this talk 
of flying around the world Is a desire for so much free 
publicity 

Suppose the feat could be performed What would be 
tiie good of It? It W'ould not convince the tired New 
Yorker that the day Is at lmnd when be may trundle 
out Ids monoplane as readily as his automobile and 
serenely soar off to some sanitarium In the Himalayas, 
where be may recuperate, thousands of miles from the 
liewllderlng attractions of a metropolis. Technically 
considered, the long trnns-Europeun and trans-Medtter- 
runeun flights recently made lu Europe added only to 
the newspaper reputation of a few aviators, hungering 
for applause, hut nothing to the technical advancement 
of the flying machine. 

How much might be accomplished with tho $300,000 
so temptingly dangled in front of the noses of aerial 
acrobats' A whole aerodynamic laboratory might be 
built; a wonderful and highly instructive series of 
lunch needed experiments might be conducted wblcb 
would Illuminate the dark subject of aerial propellers; 
an extremely valuable Investigation of aeroplane motors 
might lie made, as proposed in last week’s Sciehtimo 
Amkhioan. But of all this constructive work, of any 
true desire to develop the ueroplaue so that It may be¬ 
come as safe and sure as the safest and surest of land 
vehicles—of all these wonderful opportunities not one 
is seized. Assuming that a supremely self-confident 
pilot seated at the wheel of a superbly constructed aero¬ 
plane, actually circumnavigates the globe, what will the 
world, the aviator, uml the Panama Exposition lie able 
to show for $300,000 spent to make an aviation holiday? 
Nothing but a battered machine and a battered man. 

Early Developments in Naval Gunnery 

A COl'PLK of hundred years ago almost any ship 
ca[iable of keeping the sea could be utilized as 
u mau-of-war, und the simplicity of the arma- 
raeuta permitted a ready Instruction of crews in the 
use of their weapons. It was customary, however, to 
build vessels specially for the purpose of fighting at 
sea. Ships of the line were constructed lo carry heavy 
armaments and had thick sides to keep out the projec¬ 
tiles of those days. The discussions as to types best 
adapted for the various purposes of war were just as 
keen then as now 

lu fighting at sea it became customary to fire broad¬ 
sides, or salvos, lu order to permit the smoke to clear 
away before the next discharge, and to gain the advan¬ 
tage that the shock of the simultaneous Impact of many 
projectiles produced on an adversary. The fighting was 
necessarily at "close range, and positions of advantage 
were sought. That from which a raking fire cottld be 
delivered was the most to be desired, as from such a 
point a broadside could lx* opjwaed by but few guns 
mounted In tbo bow or stent of an enemy. e 

lu the many histories of hattjes'ond of voyages pub- 
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■ Ratal in those than, 

the methods ta vogue of iWHtegfc target i§SH|£pl 
tactics, all of which wee* matters ere**- ggMNr pi** 
est at a time when fighting mss oat 
Of a mariner's Hfa In feet. It ■ 

state that naval gunnery wae a am* mM gftNN* &■ 
teseet to the public at large at that 9p|p^i|ilw . 

lu an account of Anson's wonflerf al.yaW a .tuwilsi 
the world ta 1741-2-6, a 

taking of a Spanish galleon, off the muiat'at.am pi**- 
nardtao, while on a voyage from 
The author tells of the gunnery nint$>|i( asi04?nf Igl 
this occaaion to defeat the Spaniard* : 

to fire broadsides and. to lie flat an dm.wiNPipise* 
tag A salvo from an enemy. Anson,**# RikR»*R' 
handed, surprised the crew of the 
slon, and, greatly to their discomfit 
Individually and ta succession, 
piece to piece for the purpose of dli 
them, while the guns wet* 
solely fpr that purpose. The smooth' 
period were fired point blank, by 
match and the use of the powder 

Rodney’s memorable victory of 
been ascribed to the flint locks fit 
the "Duke," out of his oWi 
that vessel of the previous year. Th 
this ship forced the opening of (he gt| 
line which so materially contributed 
that occasion. 

Shortly after this time “quarter 
guns. These were marks engraved 
base ring of the piece. Graduations 
degrees from point blank 
three degrees, and they permitted 
for a variation ta range* 

During the War of 1812 the 
were generally fitted with adjustable 
authorities of this period have ascrlbefcRte m mm m 
of their adversaries at sea to this fustur* ttatbay 
themselves had not then adopted those .devtae*. 
were considered to be objectionable becairieof file prob¬ 
ability of their fouling the ropes and gefff «f * SafBag 
vessel, aud because of the large port Made 

necessary by their use. The "Shannon,” at Ri m Rise Ot 
her victory considered to be the best gummy RMfl ta 
the British service, was a notable exception to gh» Brit¬ 
ish rule, and had adjustable sights. DnriM|JNN| een- 
tilct several actions resulted In Atnerinan jHWpn Be¬ 
cause of the fact that our vessel# were genKjrajMmed 
with long guns which permitted an occurswhen 
onr ships were still beyond the range of jjpifcnrter 
weaiions of our enemies. 

The smoke of the discharge of salvos was a Rtatdetrl- 
ment to rapid gunnery then aw now, amokeleahjiuiritar 
having diminished but not entirely eliminated IHg AH- 
culty. In order to overcome this obstacle, nntpUe per¬ 
mit firing when the ship rolled In a seaway Ifftb fhe 
target close aboard, but shrouded In smoko, an liRmflum 
expedient of utilizing a large pendulum hung'An tfce 
main hatch was adopted. A system of signals o fep rfls rs 
was devised ns a port of the fire control schogm hr 
means of which directions were given regarding Vhe 
proper angle of elevation for the lee guns, or elf the 
depression necessary for those of the weather #Ut*. 
which enabled the guns of the broadside or brnadRjfls* 
that were engaged to be fired when horizontal. RHs 
device was also used by the British frigate “BbanUpfi” 
daring the War of 1812-18. ’’ 

The always highly technical French gunnei»f*4a* 
proved the pendulum Idea by checking the Indlcattaaa 
on this apparatus by means of a reflecting Instrument 
showing the coincidence of the real and reflected hori¬ 
zon at the instant at which the axis of the gun become 
horizontal.. 

The advent of the rifled gun, which permitted greater 
accuracy and penelratlon of the projectile, was a greet 
step In udvauce for gunnery as well as ordnance, ta 
breech-loadlng rifled guns for discharging shell Mare 
Invented in Europe in 1840. The adaptation of breech 
loading to rifled cannon permitted greater ease, safety, 
and mwed of loading and greatly improved the accUMfy ’ 
of fire, and was another great advancement In .’Rte 
science of gunnery. 

Another Important stride from the standpoint eat 
ordnance was the Invention of the turret The tuiVpt 
was first given a practical trial on board the "Monitor” 
(bnllt by Ericsson) In her historic buttle with the 
“Merrfmac” at Hampton Roads, and It Is distinctly as ‘ 
American contribution to the naval aft, ThO advan¬ 
tage# of turrets were that they afforded a «Wd pro¬ 
tection and provided a wide are of fire for the gun. 
Out of the turret has grown the “dreadnought.” , 

The nnval telescope right, invented by lAeiltetauR, 
now Rear Admiral, Flake, and denrafirtrottd by tap , 
at target practice In t«W,, was a awst Important 
Improvement in naval ordnance. Tip OlRttffe 4M&V- 1 
the range finder and tip epotter have tttd**oMkfeftte•' 
f nwrretoa* accuracy Urn darn *, •; ?' 







arid tostsdtotbe American navy 
. .» jW «tMM w* * complete ftillure. This 
l(t« flnftt 4h*w»ktni«rt to ofltototo of the 
oreaUae that the remit* of these toetit hare 
i of the future 

r«f tiw nary to Baeifie wafers. 

r 4o Wity.-—With odjr a portion of the 
4 to burp fuel oil, the navy ie now using 
" it of fuel Oil pet year, and, aooording 
i when the 

Munttl amount required wffi be 125,000,000 gallons, 
ft to .to to p baed to esttbUA tank* at various ports and 
points; and a spatial board to investigating 
the ofi lands of the Osage Indians in Oklahoma with a 
view to their purchase for naval supply. 

Franca U VaUfi 16-Gin Dreadnoughts.—On January 
1st, 1015, the French Admiralty Wifi commence the con¬ 
strued* Of four super-dreadnoughts of about 20,000 
tone, Phtoh will each carry sixteen 13.4-inoh guns in 
flsto’ qutifrnple turrets. These ships will be able to fire 
eight guns ahead, eight astern and sixteen on each 
broadside. The French believe that these ships will 
be superior to the British ''Queen Elisabeth” type, 
wfctohnMlf eonoeatmte half the number at 15-lnoh guns 
lathe several directions at fire, or four ahead and astern 
and right on each broadside. 

Ciiitol Excavation la December.—The grand total of 
canal exnavation to January let, 1914, was 215,458,272 
oufato yards, leaving to be excavated 16,804,728 oubio 
yards. The total excavation for the month of Deoemher 
was 1,561,736 oubio yards. In the oentral division, 
Including Oulebra, the total was 860/429 oubio yards, 
of whtoh 161.000 oubio yards was removed by steam 
shovels from the top of the banks of Culebra out in the 
sons of the slides, in order to relieve pressure, 417,807 
cubic yards were taken out of the slides, and 141,000 
cubic yards removed by the Culebra sluicing plant. 

I Railroad Track.—The Interstate Commerce 
u'e report on a derailment on the St. Louis 
A Sen Francisco Railroad revealed abominable condi¬ 
tions of the track at the point of derailment Says the 
report, the state of the track “was such as to constitute 
a dangerous menace to the operation of trains in safety.” 
At a nil joint near the point of derailment three spikes 
were so loose they could be removed by hand, and two 
rail joints were bolted on one end only. Nine hundred 
feet sect of the point of derailment a rail Section was 
found, under whioh ten out of the twenty ties were de¬ 
cayed, and a total of thirty spikes were removed by hand 
from the ties under this rail section alone. Could mat¬ 
ters be much worse than this? 

Proposed Navy Armor Plant.—The Chief of the Bu¬ 
reau of Ordnance, Rear-Admiral Joseph Strauss, sub¬ 
mitted figures to the House Committee on Naval Repairs 
showing that to build a plant for the construction of 
armor with a Capacity of 16,000 tons a year would oost 
about 111,000,000. The above-mentioned amount would 
be neoesmiy if the standard of two additional battle¬ 
ships a year were followed. The witness stated that 
the eons true tion of this plant would be a wise policy, 
since it would have the effect of enabling the Govern¬ 
ment to control the price of armor. Secretary Daniels 
is of the opinion that there is a “gentleman's under¬ 
standing" among the armor-plate makers of the world 
to keep the prioe up to its present figure of something 
loss than 9500 per ton. 

Deep Waterway from Montreal to Duluth.—The Gov¬ 
ernment to favoring a discussion, through the Inter¬ 
national Joint Commission, of the proposal for joint 
construction fay the Governments of the United States 
and Canada of a deep waterway for ocean-going steam¬ 
ers from Montreal to Duluth, Minn. The matter will 
be taken up first with the Canadian government. Vari¬ 
ous routes are proposed, costing from 9100,000,000 to 
•300,000,000. The route favored provides for the 
utiUcatfea of all the lakes and of the St. Lawrence River. 
Shipment of the produets of the Middle West from lake 
ports to the Atlantic oosfr*- and foreign ports, and a 
similar shipment of return outgoes, would be of vast 
benefit in reducing rail rates and improving rail facilities 
from all points p the ports affected. 

A RMteUhae Props—1.—We are surprised to note 
that ouf staid contemporary, the Tribwu, devotes 
neatly half a oolrann to a statement sent “by telegraph 
to the Tribune,” tit which It to seriously affirmed that a 
Denver aauhilnet proposes to lift the “Titanio" by 
rnsaae of a multipUrity of magnets. A submarine to 
to he root torn mike dawn into the depths of the ooean, 
where to tsfil direct the attachment of “powerful electric 
“tognris” to the butt of the sunken ship. From these 
*»«aftto tight steel oabtos will toad to wrecking ships 
t*o miWafeora .'dm ' Her* steam winches, 

wfcws nK’kjpriy. -.top ftoeeed to wind up the ill-fated 
«f to'igw surface. We think the teoh- 
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- Ooifermee an Phytopathology is to 
he held in Rome February 24th, 1914, in accordance with 
made by the French government. 
Earthquake la Peru. —An earthquake at 
Abanoay, In southern Peru, oh November 7, is reported 
to have destroyed many villages and entailed a loss of 
200 lives. 

The Centenary of the Discovery of Iodine was cele¬ 
brated at Dijon, Franoe, November 9. A commemora¬ 
tive tablet to to be plaoed on the house in Dijon in whioh 
Courtois, the discoverer of this element, was born. 

The British Antarctic Expedition of 1014, under J. F. 
Stackhouse, will have a scientific staff of 40 or more, 
including two surgeons, two physicists, two geologists, 
an oceanographer, meteorologist, cartographer, hydro- 
grapher and biologist. It has not yet been decided 
whether wireless telegraphy will be included in the 
equipment. 

The Nobel Literature Prixe for 1913 has boon awarded 
to the Indian poet, Rabindranath Tagore. Borides com¬ 
posing Bengali poetry, and hi* own translations of the 
same into English, he is a dramatist, historian, philoso¬ 
pher, and musician. One of his plays, “The Postoffioe," 
was produced at the Court Theater, in London, last 



fc«ad its way into 


The Laws of Porto Rico are now available, in a bulky 
volume of 1,682 pages, just issued by the Bureau of 
Insular Affaire of the War Department. This notable 
work indudes a compilation of the revised statutes and 
codes of Porto Rioo, the acts of the Legislative Assembly 
(i. e., those of a permanent and general character) down 
to March 9, 1911, together with acts of Congress relating 
to Porto Rioo and the treaty of peace with 8pain. 

Picture* by Cable.—Aooording to a press report, l’rof. 
Kora, who to well known to our readers as the inventor 
of the phototelegraph system reports thAt Ins invention 
has been »o far perfected that he will be able to transmit 
messages across the ocean next year. He is planning 
to send pictures from Europe to New York, and from 
New York to San Francisoo at the opening of the Pan¬ 
ama-Pacific Exposition. 

Prof. Ferdinand Blnmentritt, who died at ]»ltmeritz, 
Austria, September 20th, 1013, was probably the highest 
authority of his time on the Philippine Islands. He was 
so regarded by the Filipinos themselves, and his death 
to deplored by them as a national calamity; yet, strange 
to say, his knowledge of the islands was obtained entirely 
at second-hand, as he never set foot outside of Austria 
A monument is to be erected to him in the Philippines. 

A Woman Explorer of Arabia—A Russian woman. 
Countess Molitor, has just started on an attompt to 
cross Arabia at its widest part., from west to cast, pene¬ 
trating the desort of Roha'a-el-Khali. This huge desert 
is absolutely blank on the maps, has never boon entered 
by a European, and is practically unknown even to the 
natives of adjoining parts of Arabia. The countess 
proposes to dress as an Arab and to be accompanied only 
by natives. 

Centesimal Division of the Circle.—Most tcxtliooks 
on trigonometry mention the suggested division of the 
right angle, or quadrant of a circle, into 100 parts, colled 
"grades,” each of winch is divided Into 100 centesimal 
minutes, and each of tho latter into 100 centesimal 
seconds. According to tho London Times, a bill will 
shortly be introduced in the French Chamber of Deputies 
to give legality to this substitute for the familiar sexa¬ 
gesimal system. 

Sannlkof Land, marked with an interrogation point 
on most North Polar maps, and supposed to lie due north 
of Kotolnoi Island, in the New Rilsiria group, was the 
principal objective point of Baron Toll's expedition in 
the "Zarya," 1900-1902, which oost tho explorer hto life. 
This land has been righted by several oxplorers, since it 
was first seen, at a distance, by Bannikof, in 1811 
According to Potermanm Mitteilungen, the rediscovery 
of tblfl island was one of the fiqiits of Capt. WilkitskyV 
(Villdtsldi’B) remarkable expedition last summer, the 
capital achievement of which was the discovery of 
Nicholas II. Land. 

Missing Arctic Expeditions.—Two arctic expeditions 
which sailed from Russia in the summer of 1912 have 
now not been heard from for so long a time that grave 
fears are felt for their safety. One, under Capt. Rus¬ 
lanov, nfter visiting Spitsbergen for the purpose of taking 
possession of some ooal-flelds on Beil Sound, attempted 
to proceed to Nova Zembla, but never reached there, so 
far as can be ascertained. The other, a large and well- 
equipped expedition under. Lieut. Brusrilov, sailed for 
the Karo Sea, Intending to attempt the Northeast 
Passage to the Pacific, and to make extensive explorations 
all along the route. Pro visions were oarried for three 
years. Wreckage of a ship reported to have come ashore 
near the mouth of the Pee boro River may indicate the 
fate of one or the other of these expeditions, and a 
steamer has been sent from Archangel to investigate. 


Proper Motion and Distance of tho Pleiades.—From 
a great number of observations it results that all the local 
groups of stars for which we have the necessary data 
arc found to move in space very nearly parallel to the 
Milky Way. In each of these groups the parallelism 
of tho movement is such that the parallaxes were deter¬ 
mined. For tho great majority of the stars they are 
easily comparable. Thus, for the stars, we know at 
the Name time the position in space and the magnitude 
direction of linear movement. In investigating the mass 
of stars known as the Pleiades, they can be clearly divided 
into two groups, and in each of them tho stars are sensibly 
more feeble than the normal magnitudes in corresponding 
groups. The question arises is there dispersion of light 
in a nebulous atmosphere surrounding the mass of stars? 
The question is at present very obscure. 

High Potential Produced by Radium.—A radio¬ 
active substance which emits P radiations should, if 
isolated, acquire an increasing positive charge until a 
potential of the order of a million volts is obtained 
To verify this Mr. Moseley placed a small vessel contain¬ 
ing radium emanation on a piece of quartz in the center 
of a flask which was highly exhausted A disk sus¬ 
pended from the neck of the flask by a quartz tit sir 
formed a simple electrometer. It was found that, a 
vessel of 9 millimeters in diameter attained a potential 
of 160,000 volts in a few minutes. A sudden discharge 
then took place across the residual gas in the flack. 
A vessel of - r > centimeters diameter becomes charged 
much more slowly, thore is no discharge, nud tho Anal 
potential, lit),IKK) volts, is limited by a loss of electricity 
along the quartz support. 

The Emptiness of Space.—When we speak of outer 
space, the space between star and star, as being empty 
of matter, it is rather interesting to sec exactly what 
wo mean We know from observations on the planets 
that light, in its passage across space to our earth, suffers 
hardly any absorption, and from this fact, wo can deduce 
conclusions respecting the density of such matter os 
exists in outer space. If the degree of rarefaction in 
outer space is, for example, in the neighborhood of the 
one hundred millionth part of an atmosphere, then the 
appearance of .lupiler, for instance, would he as if our 
atmosphere had twice its present opacity. So that 
such matter as exists must, be in a much more rarefied 
state. But after all these terms are only comparative 
Suppose our atmosphere were allowed to expand up to 
the limits of the visible universe, as far as the Milky Way, 
then its rarefaction would lie such that it would he quite 
impossible, by any optical means, to detect the presence 
of any matter. Nevertheless, there would he about five 
Ihousand molecules per cubic centimeter throughout, 
space. 

The Existence of the Ether.—The notion of a uni¬ 
versal medium, jiermcating all space, has undergone 
many vicissitudes The sphere of celestial fire of the 
Alexandrians and the interstellar whirlpools of Descartes, 
gave way to the solid theory which was elaliorated with 
immense skill by Young, Fresnel, Stokes and Kelvin, 
only to give wny to tho electromagnetic ether of Maxwell. 
At the present tune there are at least three theories: 
one considers the other as an incompressible medium, 
very rigid and very dense; another considers it composed 
of particles much smaller than electrons, and the third 
denies its existence altogether and seeks to eradicate it 
from the list of physical theories. It is this last theory 
which gains inure and more adherents day by day 
We are in a revolutionary epoch, where the tendency is 
toward explaining phenomena in terms of emission 
rather than undulation, and of particles rather than 
fluids. And once more we see reappearing the mys¬ 
terious and rather terrifying notion of the absolute 
“nothingness" of outer space which one imagined to he 
successfully abolished by the introduction of the ether. 

Is the Sun Losing Maws?—The work of Einstein on 
the Principle of Relativity shows that a body which 
radiates energy loses a portion of it* mass depending 
on tho energy radiated. It follows that the sun, whioh 
continually radiates energy, is constantly losing mass. 
M. J. Hosier has calculated that the sun loses a mass 
equal to that of our earth in thirty million years, if it 
be assumed that the mass thus lost is gravitational mass 
it follows that the length of the year increases by six 
seconds iu a million years, and that in the same time 
the moan longitude of tho earth is affected in such a 
way as to produoe a variation of one tenth of a year, i e., 
a retardation of thirty-six days in the seasons. Such 
variations are too minute to lie observable. In stellar 
systems possessing a higher temperature the effect would 
be much more marked, for the energy radiated by a body 
varies as the fourth power of its absolute temperature 
If, as M. Nordmann believes, there exist stars having 
a temperature six or seven times that of our sun their 
radiation is one or two thousand times as intense. 
Thus, if the temperature of Algol is 13,800 degrees 
(Nordmann) it to calculated that at the end of two 
thousand years the eclipses of Aigul mil er a retardation 
of about twelve minute*. 
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The New Curtiss Monoplane Flying Boat 

I N the monoplane fl.vlng bout designed by fllenn H. 

Curtins for lln.vmend V Morris of New Haven, feat¬ 
ures will be found tluii will be both approved and dis¬ 
approved 

In form the hydroplane hull suggests an expansive 
ltniKirted cigar; big at the end between your teeth, flat 
jiart of Hie \mi> on one side, and tapering gently to 
nothing at the other end. Its principal dimensions are: 
length 22 feet; beam, 31) Inches; depth, 86 inches. The 
bottom, as far bach us the step, is the new double V 
type found in the new navy boats “03,” “0-4," "0-6." 
The bow ie pointed instead of square. Two holes In 
the bull permit the entrance of the pilot 
and, possibly, of one passenger. The 
pilot’s Hem Is low, both to give him every 
protection from the wind, and to bring 
the shoulder yoke at the greatest diam¬ 
eter of the hull lUdess the pilot sits up 
very straight only hulf of his head show's 
above the coaming 

The wings are set about 40 inches above 
the hull, attached at the top to the welded 
steel structure aup|*ir1lng the engine l>ed, 
and braced Mow by struts extending to 
u cross imam which carries the balancing 
JMIIltoOUH 

The design of the wings Is not unlike 
thnt of the European Etrich machine, 

Hnd suggests a bird’s wings 'Hie idea of 
placing the engine above the wings has 
been carried out before, notably In the 
Hantos-Dumout machines. The position of 
the pilot, with such a weight above his 
head. Is obviously dangerous. The total 
spread of the wings, from tip to tip of ullerons, Is 34 
feet. The spread of the supporting surface Is 2S feet 
For 20 feet In the center the chord Is 60 Inches, white 
for four feet at each end the miiln surface is practically 
triangular. 

Rudder, flippers, and rear stabilizing surfaces follow 
the lines of those used In standard models of the Cur¬ 
tiss flying boats, modified us to size to fit tills smaller 
machine. 

The machine was successfully tried out early In 
January. 

Ait Aeroplane Bomb That Explodes Only on 
Striking the Ground 

T HE new Marteu-Hnlo neroplane bomb, recently 
tested lu England, has n veiy simple priming mech¬ 
anism so that It can be carried In a magazine on Imurd 
an aeroplane without danger of accidental explosion 
Should a l«mil) Ih> hit while the aeroplane Is lu flight, 
or In case the ueroplunc descended violently to the 
ground, by accident or otherwise, It Is Impossible for 
an explosion to take place. The bomb can 
explode only iiihiii making u certain fall 
through the ulr and then striking the 
ground or other obstacle 

At the top the bomb has a tail piece f 
rotatable by the ulr vanes The deton 
ator holder 1> Is held up uway from the 
main charge by means of Its collar and 
ball-bearing (? held In place by the pro 
Jectlng end of a screw releasing spindle If 
Wbeu the bomb drops and (lie spindle 
rotates through the action of the vunes, 

It Is screwed up until the projection moves 
uway from the steel balls and allows them 
to fall lnwurd, thus releasing the collar 
and the detonator. Hut the detonator still 
remulus ofT the charge through the spring. 

When the bomb lilts the ground, tlie de¬ 
tonator falls down on the charge and tires 
It, exploding the lioiiih In the customary 
way Such Ismibs can be dropiied simply 
by bund from the aeroplane or can lx 1 
tired by u spring gun In uise a greater 
velocity Is required 

We illustrate u bomb of (lie shrapnel 
type, whleb lias n total weight of 20 
pounds anil carries nil explosive cliurgc of 
about four pounds of trinitrotoluol. It 
has 310 steel bulls, wait'll weigh 6 pounds 
12 ounces 

A drop through ill least 200 feet In the 
air la needed In order to cause the rota¬ 
tion of the tail cud sulllelent to give the 
release and arm the bomb as we have Just 
tmen, and as the tiling mechanism is very 
sensitive, it give* an explosion upon the 
least impact even on water, mud, snow 
or the envelope of an airship. The angle 
of Incidence can be as low as five degrees, 
as it la found. It la found that when 
dropped in any position from the aero¬ 
plane or at any speed of flight, the pro- 
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falling, so as to hit the grttond quite straight and end- 
on, and there la no tendency to somersaulting or wab¬ 
bling In the air, which has been a aource of tronble In 
other cases. 


Curing Noise in a Concrete Building 

By E. P. Dorman 

W ITH buildings of concrete construction used for 
office purposes noise la often a very annoying feat¬ 
ure, more especially so on floors devoted to general 
offices where large unbroken rooms occur, often sparsely 
furnished, and having relatively a few people working 





Curtiss monoplane flying boat. 


In them compared with the size of the room. 

Under such conditions the sounds produced by people 
walking about, or shuffling their feet on the concrete 
floor, by typewriters, or even from talking, are greatly 
enhanced and echo very badly. 

In a four-story building of reinforced concrete con¬ 
struction throughout, erected recently by an Industrial 
corporation, for use exclusively as nn administration 
building, tho noise, particularly on one of the floors, was 
the greatest nuisance, it being at times well nigh an 
Impossibility to hear what anyone said when talking 
over the telephone, and various expedients were tried 
during several months In an effort to remedy the trouble, 
without success. The main room on this floor is flanked 
on two sides by private offices used by the management, 
which were separated from tho main ofllee by partitions 
of wood and glass, carried up about eight feet from the 
floor 

Notices were posted prohibiting whistling, loud 
talking, slamming doors, etc., which of course re¬ 
duced the noise from these causes, but still left a 
good deal that wrn unavoidable. In another attempt 


to keep the noise out of 144 private-afllton, J 
partitions were carried clear to the oetilac, % 
la about 10 feet 6 Inches from ttto. Bata, 
form of partition, however, Is by no teams awn* 
proof, and concrete floors and ceilings will t ransmit 
sound In spite of partitions. y , -. 

Finally, after various other experiments had bags 
tried, a professor from one of the leading uniicmtKias, 
who Is an authority on acoustics, was ocmerite^,. He , 
advised putting down a square of carpet or i rag 4g 
the center of each of the private offices, and one or 
two la various spots in the main office, . 

His advice was followed, but In much the same frame 
of mind that must have been Cinderella 1 * 
when, after listening to a glowing de¬ 
scription of her coach and six tame*, eta 
waa told to look for a pumpkin an&ftx . 
white mice. 

The result in each cage waa a great sur¬ 
prise, however. The echo f*ml , ’tiffi»ti#!|4 
lu talking has entirely disappeared, the 
office force no longer seems to bWgll!|ujfe||l 
ally shuffling Its feet at the desks, and ttm 
clicking from eight or ten typewriters, 
although they are situated on an uncar¬ 
peted part of the floor, la n my keOly auk- 
dued. The general sense of quiet lstaoflt 
noticeable, and this lu an office through 
which there 1 b constant pausing frog* one 
department to another, to be added to the 
countless other noises that go to make Up 
the general hum of an office. >; 

It would seem that here lies one sU*- 
pie solution of the noise problem <j|j|*t 
Is often advanced as one of the d»w« 
concrete construction for office ] 



aeroplane bomb that explodes only when It hits the frannd. 


The German Observatory in Spitsbergen 

A N account of the recent activities of the Spits¬ 
bergen institution, Which was called Into bring by 
the Zcppelln-Hergesell expedition to Spitsbergen to 
study conditions with a view to an ultimate airidMp 
Journey to the pole, la given by Its director. Dr. Kurt 
Wegenor, In /‘ctermannx Mitteiluni/cn. The observatory 
Is located at Cross Bay, where the little staff of four 
men have erected their own buildings, viz., a two-story 
dwelllng-houBo, a small balloon-house, a store-shod, and 
a rotating pavilion for the kite-winch. Besides the base 
station, there la a thermometer shelter at the top of 
the I>e la Brise Mountain (altitude. 2,000 feet), 4 miles 
distant, where temperature observations are made 
throughout the winter. The periodical ascents of this 
mountain afford an opportunity of observing the state 
of the sea-ice. An automatic Mde-gago and a seismo¬ 
graph are kept In operation. Between June, 1912, and 
September, 1913, pilot balloons wore sent up 270 Hit 
to determine the speed and direction of 
the upper air currents; the maximum alti¬ 
tude attained was over Nf4 miles. Obser¬ 
vations of temperature and humidity were 
obtained from 116 ascents of kites and 
captive balloons, up to a height of nearly 
•3% miles. The observatory has a small 
outfit for wireless telegraphy, which ex¬ 
changes messages with the powerful wire¬ 
less station in southern Hpltzbergen (this, 
in turn, being in regular communication 
with European stations). On one occa¬ 
sion the time signals sent out from the 
Eiffel Tower, 2.175 miles away, were re¬ 
volved directly at tho observatory, the 
longitude of which was thus determined 
with an accuracy unprecedented In the 
history of scientific stations in the Arctic 
regions. Lastly, some remarkable photo- 
grammetrie measurements of the altitude 
and distance of auroras have been made 
according to Stlirmer’s method. The direc¬ 
tor of ibe observatory, with three men 
from the marble quarries at King’s Bay, 
made a Tong sledge-journey Into the In¬ 
terior in January, 1913, In a gallant effort 
to carry aid to the unfortunate MchrDder- 
Stranz expedition. 


Token* of Changing China are seen in 
the Immense Increase of certain classes of 
imports Into that country. In twelve years 
the annual consumption of kerosene has 
Increased from 83,579,724 to 197,902,362 
gallons, while the Importation of lamps 
and lamp ware has trebled. During the 
same period machinery Imports have in¬ 
creased from * 1 , 000,000 to *8.000,000, with 
an additional item of nearly *1,000,000 tor 
sewing machines. Matches and match 
making materials show an increase of over 
300, per cent Imports of clothing, hats, 
boots a ‘ 
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tp'mn to ISta *Wt Lfion Foucault o«h 
, t-fort/. dam on atratod that toe earth ro- 
mrn* Tb* flocaatan wuomoC historic*! 
1 * . i Foucault sent cut invitations 


'. "You are invited to witness the earth 
revolve In the southern hall of toe Paris 
Observatory, to-morrow, at half past two.” 

Mhee that Invitation vu extended, the 
expetiuent has been repeated many times. 
It has been described in the Bcucimnc 
Auntie** whenever It was performed on 
a Male at all commensurate with that In¬ 
augurated by Foucault himself. Thus, 
' some years ago, Prof. Forbes of Columbia 
University showed how the earth revolved 
tu St Patti's Chapel of Columbia Univers¬ 
ity. On that occasion Prof. Forbes him¬ 
self wrote an article for the Scibsmtcc 
Ausbican, In which the manner of con¬ 
ducting the experiment was described aud 
Illustrated. 

Recently Prof. H. H. Turner of Oxford 
University repeated the experiment during 
the course of some Juvenile lectures which 
he delivered at the Royal Institution. The 
Royal Institution is so Important on or¬ 
ganisation. and Prof. H. H. Turner so well 
known an astronomer, that naturally his 
lecture attracted not a little attention in 
the public press. Since the subject has 
tons once more been brought to attention 
it may not be amiss to set forth the prin¬ 
ciples Of the experiment again. 

Foucault suggested that a pendulum so 
suspended as to lie free to sivlug in any 
vertical plane would ocularly demon¬ 
strate the earth's rotation. That this Is 
so any rouder can easily prove for him¬ 
self. He has only to hold between the 
thumb aud forefinger of one hand a thin 
cord to the hottorn of which n fairly heavy 
weight la attached. As the weight swings 
the am may be moved almost In any 
direction, without appreciably changing 
the plane of the pendulum's boat. 

In the acOomiHiiiylng diagram let us 
suppose that Alt Is a straight, horizontal 
rod from which the free pendulum CD is 
suspended in the manner indicated at C. 
Suppose the pendulum to be set swinging 
in the direction of the length of the rod 
Att, so that I) remains throughout the 
oscillation vertically under the rod AB. 
If the rod AW be horizontally rotated In 
the matmer indicated by the arrows, It 
will be found that the pendulum does not 
follow the rojl, but continues to awing in 
the same plane as Itefore 

It does not matter if the poiut B of the 
rod is fixed, and if the rod itself is shifted 
by moring the eud A horizontally around 
B as a pivot. The tieudulum still con¬ 
tinues lo swing In tl>e same plane. This 
Is true whatever may he toe length of the 


rod. Hence It is clear that the t 
of the plane of swing will be ob¬ 
served if the rod lie shifted hori¬ 
zontally as though forming part, 
of a radial line from a point K 
In lta length. In these cases the 
plane of the pendulum's swing 
will indeed be shifted bodily, but 
the direction of swing will still 
continue in the same plane. 

let f’O/" represent the polar 
axis of the earth; a6 a horizon¬ 
tal rod at the pole bearing a pen¬ 
dulum as shown. If the earth 
is rotating shout / J o/*" In the 
direction shown by the arrow, 
the rod ah is boing shitted 
round precisely as in the ease 
previously considered. The 
swinging pendulum below it will 
not partake in Ha motion, and 
thus, through whatever arc the 
earth rotates, from west to east, 
.the plane of Swing of to? pendu¬ 
lum will appear to travel from 
east to west under ah, 

A pendulum, however, cannot 
eaglly be set up at toe pole of 
tog earth. The experiment must 
ho conducted at a mote conveni¬ 
ent point Suppose AB to be a 
peadulum-boaria* rod, placed 
(lor eoatvonienee of deaortpttoft 
mn»i to a tenth aud tooth 


fixity 


Hie famous experiment of Foucault. 


Uw thread. The . 
rate hy gravity and 


by burning 
brought to 

•f tor. 


In repenting the Foucault experiment Prof. 
Forbes naod an electrical device to keep 
the pendulem vibrating for any time. 
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position. Then It Is clear (lull ,t/t pro¬ 
duced meets the isilnr axis produced (at 
IS) and when, owing lo (ho earth's rota 
Hon, the rod Iihn I icon carried In the posi 
Hon VIP, II still passes through the point 
lienee II has shifted through the angle 
.1AM', a motion which corresponds to (he 
case of (he motion of ,4/1 (diagram ) about 
the point A, and the plane of the pendu¬ 
lum's swing will (herefore show a dis¬ 
placement equal to the angle ARW It 
will he seen at once that for a given arc 
of rotation the displacement Is smaller In 
this case Ilian In (lie former, since the 
angle A tty is obviously less than (lie 
angle A l\i’ In (he latitude of New 
York it free pendulum would seem to shift 
through one degree In ulioiit live miiiulcs 

It Is obvious that a great deal depends 
oil the mode of sus|HiiikIoii In Foucault's 
original mode ol susiieiislon, the uppei 
eud of tile wire bearing the pendulum wes 
fastened to a metal plate by means of a 
screw. It might he supposed that (lie tor 
slou of the wire would appreciably alTec’ 
the results In reality, howevei, Hie tor¬ 
sion was vert small. 

It Is usually customary to fasten o 
stylus to the bottom of the hob. which 
stylus, as the bob swings, plows through 
a layer of sand on ii horizontal latiie 
Spectators find It hard to believe that the 
pendulum is not swinging round toward 
the east, but that it Is the table Itself that 
Is slowly and imperceptibly turning In the 
opposite direction. 

When Foucault jnsde the experiment, 
he availed himself of the favorable physi¬ 
cal conditions of the J'unlheoii In Paris 
His pendulum weighed (12 imunds and whs 
210 foot long ll Is necessary lo use a 
massive sphere. The sus|smdlug wire Is 
made *u» long us possible in order to get 
considerable linear with small angular dis¬ 
placement Besides this, when the iiewlu- 
lum Is long it swings slowly This facili¬ 
tates the readings 

The ex|K‘iiment is most easily under¬ 
stood if It Is supposed to take place at 
one of the earlh's poles, say (he mirth 
jhiIo Here to an observer the earth 
would revolve horizontally from u-est to 
east. If at the pole (he iiendulum is set 
to vibrating In any direction with regnrd 
to space, a line drawn on the earth under 
(he bull will rotate around the pole coun¬ 
ter-clockwise, and complete IN rotation 
under the plane of (he swinging iiendulum 
In 24 hours less 4 minutes (the sidereal 
day). The movement would therefore Is* 
about lfi degrees |«>r hour The desirabil¬ 
ity of position for the iierformaure of the 
exi»erlment diminishes iih the equator Is 
approached, st which place it Is linqier- 
Rtlve. Thp rule for determining the lime 
of the complete rotation of the ground 
line Is lids- Divide 2,‘t hours and 
fid minutes by the sine of the 
angle of latitude where the ex¬ 
periment is being |tcrfnrined 
For (lie latitude of New York 
city the time would Is- .‘1(1% 
hours To get the distance (he 
Hue moves per hour, divide :«M> 
deg by the time of the rotation 
of the ground Hue. For New 
York city it would Is- !»> deg 


The Only Lacrosse Stick Fac¬ 
tory in the World is located at 
Cornwall, Ontario, according to 
a consular report from Hull plats*. 
The game originated lit (hat 
region, and (he Indians there¬ 
about have sitccial skill In whit¬ 
tling the handles of the slicks. 
The factory employs leu Indians, 
most of whom will work only In 
winter. Three fourths of the pro¬ 
duct Is consumed In Canada, the 
rest going to the United King¬ 
dom, Australia, and New Zea¬ 
land, exceiit about one jier cent 
which is sent to the United Stales 
—principally to the Carlisle In¬ 
dian School aud Ithaca. N Y 
About $2,000 worth of hickory- 
wood for the sticks is annually 
imported from the United States, 
while the gut comes from Kuglnud 
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[The editor » ate not rexpontlblc for »totemmt* 
made in the cuiu*i>ondmcc column. Anowmout com- 
munUatwnx uinnot be oontldnret i, but the names of 
ivrt cxpondcntx will lx withheld when to derlred.] 

What Machine Has Displaced the Gieateat 
Number of Men ? 

Tci tin- Keillor of tlie Scientific Ameuican: 

We would like to have the name, or some alight in¬ 
formation, icgn riling the machine or machines which 
Iuih displaced the greatest number of iu«n, and where 
ee would be inoat likely to see one. 

We have lieou told that it is a shoe machine, but hh 
we want to know for business purposes, must have 
authentic knowledge, and we know your word is finul. 

Your favor in this matter will be greatly appreciated. 

Philadelphia, Pa, J .1. Gkibinoeb Company. 

I The question here raised Is most Interesting >*er- 
ha;is our readers will let us have their views.—IS uitob.J 

The First Wireless Time Service 

To the Kditor of the Hoiknitkic American - 

In my article on the wireless time service of Beloit 
College, which wiim published in the issue of Janu¬ 
ary 24th, the claim was made that it was tho first of 
11s kind in this country. Since writing that article it 
has come to my notice that the I tilted Stutes Navy has 
Isten ojierating such a senlee since J905 und should, 
therefore, he givou full credit for being the pioneer in 
the Held, not alone in this country, but in the world 
It is all the more a pleasure to acknowledge the priority 
of the Navy because in that early day radio telegraphic 
appliances were by no means so well develoiied as at 
piesent. K A Path . 

1’eloit, WIs. 

How to Fly Across the Atlantic 

To the Kditor of the Scientific American : 

III tile Scientific Amkiucan of lawmlicr 27th, 19111, 
Mr. llenrj Harrison Suplee gives Ills ideas of “Ilow the 
Atlantic could Is* most easily crossed in tin uoroplane," 
Others In Enrols* have suggested different routes, hut 
never have I seen suggested the route J am going to 
mention, and that seems lo me the most practicable 
because of the short stages of the trip and of tho 
weather conditions. 

Kilometer* 

Tnrfaya, west coast of Africa, to I,iinr.itrote 

Island (Canary route) lfi<> 

hittnearole to Funchal (Madeira t .. .. 470 

Funchal to Nail Miguel (Azores) WOO 

Sail Miguel to Fityal (Azores) . . 290 

Fuyul to Manta Cruz (Azores) , . 200 

Nantu Cruz to St. John (Newfoundland) i.snt) 



The distances are approximate 

The longest distance, 1.NIIO kilometers, could lie divid¬ 
ed In two stages by having n station ship located midway. 

Aeroplanes will easily s|ss*d at (It) miles an hour (00 
kilometers), theu the longest stage (tax) kilometers! 
would Is* covered Jn nine und one half hours. This lias 
been made ls*fore 

H,v nmking seiersl stops lit the Ciuiurles, Madeira 
mid Azores Islands, the stages could still tie reduced In 
length. 

Mr. Ilurrlson Suplee’s suggestion of u northern route 
would freeze any aviator traveling ut the rate of 60 
miles an hour J. Ahmendaiz. 

Alpine. Tex 

I Our corres) a indent forgets that the Atluntle would 
lie crossed at n height well alane 2.IKK) feet, und that 
ill great altitudes there In little dilTemicc lu temiiera- 
ture between the frigid and torrid zones of the earth.— 
Editor J 

The Zuider Zee and the East River 

To the Kditor of the Scirmifk Amiuican - 

Mr Htehl s article on the partial draining of the 
Zuider Zee In vour issue of Juniinry 21th, naturally ap- 
jienled to me with unusual Interest, seeing that It was 
after reading an account of this same gigantic project 
in McClure'* Alaonzinc of Hi tuber, 1!M>.‘I, by Mr Walter 
Wellman, that the Idea occuried lo me of filling in the 
Mast Itlver hv the application of the same method of 
engineering as that proposed In Holland, my pro|msnl 
being contained In u letter which appeared In the .Scien¬ 
tific American St'i*t*t i.mfnt of .Tilly Dili, 1904 Quite 
recently I have seen It stated that a plan to obliterate 
the East River was first made some fifty or sixty years 
ago, but up to the present I must confess to 1 icing un¬ 
able to Verify this very broad and Indellnlte assertion. 
Perhaps, however, some reader of j.mi paper may be 
In a position to throw light upon the point in question, 
and to say who originated the plan, besides giving tho 
actual date and means tobe employed. 

It certainly argue* mmlktoe the forethought, resolu¬ 
tion, and enterprise of thVTHrtcdi character that a work 
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of such unparalleled dimensions and difficulties as the 
reclamation of the Zuider Zee should have been at 
length decided on by the States General Whether in 
like manner the project of turning the East River into 
dry laud will be adopted is a problem that perhaps wlU 
be reserved for a future generation of Americans. At 
any rate, it has found much favor during the last ten 
years with several noted engineers, as repeated articles 
In the New York press during that time bear testimony. 

New York city. N. W. Still. 

Arrangement of Magneto Magnets 

To the Editor of the Scientific Ammucan : 

In reading the account of your associate editor’s trip 
through the Ford Motor Company’s factory, in the 
Scientific American of January 8th, on page 9, column 
8, lines 8; 9, and 10,1 note the following error in stating 
the method of placing the magnets in trays: 

“Wilb the north pole of one magnet touching the 
smith pole of the next adjacent magnet, and so on.” 

This should read, “with the north pole of one magnet 
touching the north pole of next adjacent magnet, aud 
south pole of same magnet touching south pole of next 
adjacent magnet, and su on.” The magnets should be 
placed in tray so as lo have no attraction for each 
other. Thus the two north poles constitute a jiosltive 
pole in the magneto, and the two south poles consti¬ 
tute a negative pole, hence their alternating current. 

I think this should bo corrected in your columns, 
as it will mislead those not familiar with magnetism, 
anil those who might be waving that part as instruction 
in replacing the magnets on their Ford cars. 

Robert I„ Whitcomb. 

Memphis, Teun Hupt. Memphis Assembling Plant 

The “ Nevada ” and the “ Queen Elizabeth ” 

To the Editor of tho Scientific American : 

I have been much interested in the recent discussion 
as to the offensive and defensive qualities of the 28- 
knot dreadnoughts of the “Queen Elizabeth" type and 
our “Nevada” type. Tho information given ns in the 
Scientific Amkiucan is not sutiiclont to enable one to 
determine which of the two types will prove the more 
effective all-around ships. I believe, howover, if it were 
IKisslbie to obtain the full details showing displacement, 
fuel currying capacity, kind of fuel, speed, radius of 
action, armor protection, torpedo defenses, etc, that the 
differences in favor of either ship would lie immaterial. 

To my mind, the prime requisite quality of a fighting 
ship of to-day is the ability to concentrate an irresist¬ 
ible attack. You have told us that the result of target 
practice in ihe British and American fleets was about 
the same, namely, forty jier cent, until the Are con¬ 
trol system was Installed in the British ships, increas¬ 
ing their efficiency more than 50 per cent. This, to my 
mind, is where the British ship is superior to ours. 
You have told us that, in view of the Increased 
efficiency by reason of tills fire control system iu the 
British ship, theoretically one round from said ship 
would either sink our "Pennsylvania” or so cripple her 
tliut she would have lo retire from the scene of action. 
Consequently. iherc is only oue conclusion I can come 
to: regardless of the fact that the "Nevada” could train 
two more guns than the British ship, she would be 
subjected to a preponderance of force that would be 
Irresistible. 

I would be much Interested to learn more definitely 
showing a superiority in some way or another in our 
“Nevada” type sufficient to compensate ua for the extra 
speed and the superior means of concentrating an attack 
lu the British ship. R. Daniels, Jb. 

New York city. 

[By “Are control system” our correspondent, we think, 
must have in mind Admiral Scott’s "director system,” 
by which the target practice of the British fleet was 
improved over 100 per cent— Editor, ] 

Hie Relation of the Ant, Leaf Roller and 
Spider With Bark Dieeaaee 

To tho Editor of the Scientific American : 

Ho many things have been attributed to the chestnut 
and other hark diseases that most people are apt to 
regard anything new respecting them aa of little conse¬ 
quence. My experience, however, may throw a new 
light on this subject. It is a well known fact that the 
ant, aphide and the Rpider live together; this has been 
established by entomologists. Of the leaf roller, how¬ 
ever, little seems to he known, Does the ant take eare 
of this Insect, alao, and what Is his part in tho disease? 

I have found by carefully examining this insect and 
watching his development during the past summer, that 
the loaf roller is really the enemy of the tree. The way 
this Is produced In very interesting, First, the spider 
and the ant take the leaf roller up the tree—in what 
numbers I do not know, But here the leaf roller begin* 
his work, always guarded by the spider, and, strange 
as it may.ueem, this leaf roller lives entirely on the 
spider's web. This is done early in spring. The leaf 
roller makes a house tor the aphide in the curled loaf 



of the chestnut which fellow* the 
to appear in early spring; then 
carefully put this leaf roller away to >• 

However) there was no development, 
to know what he was until one day fht^ . 4a iwiip> ll|| r. ,"|^i [to ltofefr; ^ 
lftoMn g for new evidence when I «*■* a*e«i* tetete®", /’ 
of these leaf rollers. I tried to develop tton < 1 

and, to my surprise, I found Out that toe ‘fewfe-l-ipa 
these leaf, rollers in was alive with small sucMgfite* 
sects which came from the leaf roller** body. Rarity . 
disc overed this, I compared them with ihe Insect* token ! 
from the swelling of the tree and they proved to he the 
same in every case. These Insects girdle the tree sty 
go under the bark a distance of one end a fcalftwhse 
so that no Bpray will ever touch them at deettcff'.WhP* 
and there Is no hope for the tree unless thee* too ee fe 
are kept from golug up In spring. Once affected the 
tree is sure to die. That the ant is at the bottom at all 
this there seems to be no question. It is said that, f 
live culture of this disease has been made, I think that 
this would be possible as the insects are Hh* *0 much 
dust We have F. R. Meyer’s report that he has found 
this disease In China. If tbi* is true, why doe* It 
not kill trees in China? Then come reports from India 
that the ants are killing toe trees out there. If this 
is true, then why can toe ant not kill trees to the United 
States of America? Arnnv* Davor. 

Bernardsvllle, N. J. 

Bacterial Verso* Inorganic Fertilizers 

To toe Editor of the Scientific American : 

I read to your issue of January 24to on Interesting 
letter by R. W. Davis of Moline, III, about “Bacterial 
versus Inorganic Fertilizers for toe Soil.” Mr. Davis 
takes lseue with Mr. Cahill's statement that the arti¬ 
ficial fixation of atmospheric nitrogen is one of the ten 
greatest inventions, especially in its relation to agricul¬ 
ture. He claims that tills discovery is not Important 
to agriculture because nitrogen is so easily obtained 
from the atmosphere through certain bacteria found on 
the roots of leguminous plants. 

Now we all know that leguminous plant* are a very 
fruitful source of nitrogen, but it is a very slow and 
a very hazardous process of obtaining It. If a legumin¬ 
ous crop could be grown as easily rs weeds and with 
as much cortalnty, it would be another question. But 
this is not the case. It requires not only that the soli 
shall lie in good mechanical condition, but good seed, 
and especially freedom from thawing and freezing, 
which destroys leguminous crops, especially alfalfa and 
clover. 

Peas, beans and vetch planted In an orchard may sup¬ 
ply the necessary nitrogen because fruit trees, as a 
rule, do not require as much nitrogen, and because they 
are feeding a good share of the time. They are per¬ 
manent in tho soil, but this is not true of toe great 
family of hoed crops like corn, potatoes, cabbages, aud 
small grains which mature inside of 120 days, and 
which require the bulk of their plant food within 00 
days of the growing period They must have nitrogen 
then or never. 

Abroad and iu the eastern part of this country they 
do not depend upon leguminous plants to supply the 
nitrogen for the staple crops, and never will. It is 
true that commercial fertilizers do not supply any con¬ 
siderable amouDt of organic matter, but this can be kept 
up by applications of stable manure and by growing 
catch crops or cover crops which can be plowed to from 
time to time. 

From Mr. Davis’ point of view we would not be Justi¬ 
fied in even utilizing the by-product nitrogen of our In¬ 
dustries, toe by-product nitrogen obtained from tank¬ 
ages, seed meals and flab waste. Is it not well to con¬ 
serve this nitrogen and apply It to toe soil, much of 
which has come ont of the soil in toe shape of crop* 
which have been fed to animals? Also the enormous 
amount which Is obtained to the shape of sulphate of 
ammonia from the soft coals which are used for coking 
purpose*? Right under a good share of Illinois, to 
which Mr. Davis lives, there 1* a vast amount of nitro¬ 
gen stored up, which some day will he utilised. Again, 
i* it not well to utilize the thousand* of horse-power 
going to waste in our great waterfalls, in creating elec¬ 
tric energy with which to extract toe nitrogen from the 
air, Which in turn may lie applied to toe soil of Illinois 
to restore toe nitrogen which has been exported to 
cereals all along the line of conservation, 

W* are doing it now lu the cyanomld of which yon 
Weak to your editorial comment*, also to the nitrate 
of tone made iu Norway; and It is confidently expected 
that we are going to do it by some catalytic procea* 
which may be either exothermic or endothermic. It is 
predicted that some day nitrogen will he as eW gg u 
pboepbonu and potash, tort whether it is or not, the 
commercial termer will not wait upon Urn Mow awl 
uncertain process of obtaining ghaoeptoric nitrogen 
through leguminous crop*; that Is, it we aigiy Judge by 
toe growth of the fertiliser industry, boto to Eawme > 
and to this country to the put ten yaat* . - : , ' 

Barton, Mass. W,«. ftwwfc . ■ 




I NOE the beginning of 


tory tie United States has al 




trig during that period which fol¬ 
lowed the Civil War, when our posi¬ 
tion changed from that of the lead¬ 
ing naral power among the nations of 
the earth to that of one of the weak¬ 
est During that period of retro¬ 
gression certain officers remained 
alive to the need# of the navy with 
respect to gunnery; but lack of ap¬ 
propriations and a Magging Interest 


the part of the country In naval 


matters, together with a deep-rooted 
conservatism on the part of Individ¬ 
uals, stood in the way of pragma- 


¥■ 1 p t■ 'TWO It! IIf < MTon 


published in 1HB6 by the Navy De¬ 
partment on the "Target Practice 
of the Vessels on the North Atlantic 
Station,” in which appears an effort 
to arouse the Interest at the service 
in this matter. The volume lays 


course or training .and 


‘Kales for Ewe/’ The principles 


given were essentially those of to¬ 
day. let the training mntamwtded, 
"sub-caliber" woe an Important feat¬ 
ure, a mean arms rifle being at- 
teebed to the larger ple<5* ant* Bred, 
tt a target at * reduced’ radge. All 


by tM gunnery officer, and the guns 
were fired la aaeeesston or in salvo, 
the fl» bates controlled by an oflp > 

Ittf^LiSfSt;^' 1 ' "• ********* 


the E (excellent) badge. 


iHtcn under (he control or the I lures u 
i>f Ordnance, which #h« also 
barged with flu* design and supply 
nf malerlals. An annual allowance 
of ummuidtlon was authorised for 
target purposes, but no deQulte 
plnns for practice were drawn up. 
and the ammunition for testing of 


and It remained there 
>ver by the Division of 


repelling torpedo attack at night. 

the notice ef Oapt. W. a. Sims, thru a lieutenant of 
many year* standing, about 1901. dims put his shoul¬ 
der to the wheel, and, supported directly by President 
Idrauvett, he overcame the departmental Inertia and 
estabtlsbed for os a definite plan for gunnery work 
and training. 

Jgr years previous to this time target practice had 


u iz-mcn guns, and eight 
are not Infrequent from those of ft 
Inches In caliber. In the spring 
of 1911 the "Son Marcos" was de¬ 
stroyed In a very short time by the 
gnus of the “New Hampshire" tir¬ 
ing at a range of about six miles 
The percentage of hits was a suffi¬ 
cient demonstration of Improvement and of the progress 
up to that time. 

In the beginning of our modern development, and 
for some time after the establishment of the Target 
Practice Office, target firing was held in snusith water, 
at measured ranges. These conditions obtained for sev¬ 
eral years. Defects In material were discovered and 






























remedied, and otters and men wets ichooled In the 
eliinenta ind principle* of jannerj. 

In fc practice of to day realism la sought, Firing 
Hitts plait iiinln battle eondllta, aa closely an they 
may lie simulated, anil wllli regard (or the casualties 
to be eijci'fi'd In battle, The elementary practice lor 
the leatlna of gun's crews and pointers la held at a 
abort range with a small target, jliat large enough If) 
dick nicllv iilmtfl ahati This torn) ot firing la prl- 
niiirli)»competition lielween gun crews and pointers, 
unit as a ussuit of ll the pointers are qualified. 

Wlii'ii II I* miialM that u ahell from a 12-lnch gun, 
which leaves tile piece with a velocity o( 2,700 feet 
lin second, al a battle range reaches n height of about 
ii iboMiiil feet, and strikes at an angle of approxi¬ 
mately # degree* to the horlmtol, it la not hard to 
iiiidmiand the exactim with which the pointing and 
control moat lie accomplished In order to hit a moving 
target of mil site landed shells are not generally 
employed al target practice because of tbelr expense, 
Cheaper projectiles of Inferior metal, without bursting 
charges, are ulIlM for this purpose. 

One of the nomcrou* dllMIlea In obtaining skill 
lu pinery ts that bring with aiuolteleas powder cause* 
erostob or a wearing nwnj ol the Inner surface of the 
boro, Till* Is moat serious In the turgor gnus and neces- 
skates the rellnlng of these pirn from time to time, 
a procedure which costs about HW and takes some 
month* to complete, ll has been found that the nmonnt 
of this erosion, wblcb like the inimle velocity of the 
projectile. Is n function of the weight of the powder 
nod, mill the consequent pressure, can lie reduced by 
using smaller charges. Kor this reason reduced charges 
are generally employed at target practice In order to 
lengthen the life of the larger guns, 

Having briefly outlined the recent development of 
gunnery and target practice, we will next take up the 
methods of training which ore now employed und which 
hove produced the results above described, 

The members of the crew of United States naval ves¬ 
sels, aa a class, ore not equaled In Intelligence by those 
of any other navy In the world Young meu arc taken 
from every part of the country, provided they come up 
lo the severe requirements for enlistment, and they are 
alforded the heal of opportunities for advancement A 
man with an honorable discharge from Ilia Navy, It he 
sees HI to leave at the aspiration of his term of service, 
ha* uo table In obtaining a responsible posll Ion, A man 
who remains In Die Navy, and attends to hla duties, 
I* sure of a prnmolhm that compares very favorably 
with any that lie may expect outside the service. Of 
course, lie must pul op with ship life mid the restraints 
of dUpllne 

An Important consideration In the promotion of eltl- 
etcncy lias been the feature of competition, dun crews 
on board ship me trained as carefully as any flrat-rate 
athletic icam Every detail and movement of the Indi¬ 
vidual Is carefully studied with the Idea of eliminating 
interferences, and of producing team work which will 
develop a maximum of rapidity and accuracy of Ire 
from eaeli unit comiaislng the Imtlery. 

Loaders nl otlioi than turret guns arc exercised at 
specially designed machines, where all the operetta of 
loading may he performed without the cxcoaalve wear 
lug of the mechanism that would be the ease If actual 
guns were well for the purpose, 

The gun pointers hold the positions ot greatest Im¬ 
portance Those men are selected Iwnuse of their 
peculiar Illness for this work, which requires good eye¬ 
sight, ciKiliiOhs, und nerve lu choosing eniidldates for 
the liu|Kirtunl duties of gun pointer, no qualities but 
these ore token Into consideration, Pointers arc care¬ 
fully instructed hi Ibe manipulation of llic piece und 
the duties of their slallon, and thoroughly drilled More 
their abilities are tested al elementary practice. 

Pointers are divided Into classes, and lire given a 
gratuity each month lu nddlthm to their regular pay 



The liirfiedii bus ulenilllj come In the front aa a 
wea|sin. Thru* are now lorpHlw capable of running 
11,1100 yards al a s|ieeil of nhinil 2S hols, and carrying 
oeer 200 pounds of high explosive Torissliie* are car¬ 
ried on all Classes of vessels, but lire essentially Ibe 
weaponi of the destroyer, fast torpedo boat, and sub¬ 
marine, They are dirluirgeil from tula* either above 
or below the waterline, These projectile* are kept on 
straight, predetermined courses by moans of gyromipew 
They are regulated In depth by mean* of a hydrostatic 
piston ind pendulum, and are driven by engines opa- 
ilialbycoBpniwUlr. , 


ret M*h 
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The “war bend" of a torpedo, containing the high ex¬ 
plosive, and the nose for detonating the hitter, are not 
used In exercise, This head Is replaced by one filled 
with water which collapses on impact, without serious 
damage to the torpedo, and which may without Injury 
ho tired against the hull of a ship. 

The torpedo men ate usually given n special course of 
training and Instruction at the torpedo school la New¬ 
port, where they arc taught to care for the delicate 
mechanism of the torpedo amt to make the adjustment* 
necessary for successful running Successful gun and 
torpedo crews arc distinguished by a small block letter 
‘f,” which members thereof arc authorized to wear 
on the (l»ve for one year after the completion of 
the practice for which It lias been awarded Money 
prizes are also given to cacti mini of gun and torpedo 
crews making the highest scores at target practice A 
drat prize amounts to (21), a aecond prize In fid, and n 
third prise to (5. 

Jt ts considered of Importance that olllrer* and men 
should have skill and knowledge if all th i| m 
which they may at any time be called upon to use, and 
special attention is given lo the use of small arms In 
the Navy When the record of an enlisted man shows 
bliu lo lie a sharpshooter nr an expert with a small 
am, lie become* marked at ooceasi 
as probably one with nerve and sense of responsibility 

The large mill well-equipped target range at (lunntH- 
name, Cuba, is nil excellent place for small arms work 
and for Instruction and experience lu landing opera¬ 
tions Each year vpasels of Ibe Alliinllc fleet are re¬ 
quired to land tlielr men, anil to a 
the small arum couraei, and at tbe same time to oxer- 
else them In camping and In shore drills, 

Cash prizes and medals are given for excellence with 
small arms and to the ship of the Atlantic, Pactltc, and 
Asiatic fleets making the best performance for the year 
with these weapons la awarded the silver trophy for 
"small sms,” which Is held by Dial vessel for one year. 

Tbe combination of the scores of individual gun and 
torpedo crows at target practice ts worked out, and the 
final standing of ships for Ibe dill t pn dices are 
determined by Ibe Department At the end of the year 
tbe float combined scores fur all form* uf firing are 
determined for tho different classes uf vessels, and the 
trophies In gunnery are awarded, 

These trophies are liandsoine bronze plaque* on 
| which are engraved the names of winning vessel*,, A 
trophy la carried by the leader of her class for one 
yeor, tetters of ciimraendnlhm are addressed to the 
officers deemed deserving of these at the close of tho 
annual competition, 

A competition 1 b also conducted In engineering In the 
Navy, which has done much to produce economy In tho 
expenditure of fuel, ells, etc., to promote efficiency, and 
to Improve design. 

Trophies similar to those awurd 1 for 
ottered for excellence In Ilka, and the members of the 
engineering deimrtment of the trophy whiner are per¬ 
mitted to wear red “EV on the stoves of tlielr uni¬ 
forms similar to those authorised as n resnlt of target 
practice to successful gnu and torpedo crews 

Finally, the standings In the competition In engineer¬ 
ing and hi gunnery for each year are combined, Engi¬ 
neering ts given n weight of 10 and gunnery of #1, 
anil the multiple* for what Is termed "Baltic liflleleney 1 ' 
are then determined for Hie different classes of vraiels 

Tbe leading vessel In “Untile Kflldency" of each of 
the different elassca is swarded the right to fly the 
much prised pennnnt of red with a black bail for one 

year as a symlsil of proficiency It has been cost.. 

ary for Hie ['resident to address a congratulatory letter 
to the captain of the battleship securing this prize, and 
for the Secretary of the Navy to 1 ll rlj rwognlxo 
He leading destroyer and submarine. 

The above outlines the methods In vogue for the 
encouragement of Competition between ships, The suc¬ 
cess of a vessel, hi these onmpetlHoim, Is almost lu 
every rase directly measured by the spirit of the crew, 
and the pride and Interest taken by them hi the work 
of tlielr ship, and this depends, almost entirely, on the 
attitude and intelligent «! of the officers anil the 
success with which they are utile I I 

Interest the men In urraiilishlng useful work. 

The public accustomed to seeing the suitor alsnil the 
street* of our seaports, seemingly Idle when oilier men 
are busiest, doe* not always miiemls'r that tilts Indi¬ 
vidual has been living with bis work by night ns well 
ns by day for weeks and often months, Diversion and 
complete relaxation from Ills routine from time lo time 
arenraesaary. 

Because of the tremendous power and accuracy of 
modern ordnance, the effective use of tbelr gun ire, on 
tbe port of one’s opponents, In battle must be prevented 
To accomplish this It, Is not only necessary to Ik able 
ta hit, at greater ranges tbau those at which an enemy 
' is otpible of bitting, but also to be able lo make more 
htkl thin ho under the difficult conditions Imposed by a 
rough set or hid weather, or with a rapidly changing 





























SCIENTIFIC AMERICAN • 

Eliminating the Flicker From the Moving Picture- :-ff| 

A New System of Motion Picture Projection 


riv lir, nrdlnnry 
1 phluri* nppi 


By Joseph B. Baker 


I i>i<fun* apparatus de¬ 
mands it KtMitl deni of what 
might Is* termed eontlmi- 
ll> preserving effort on 
tlu* fiwrt of the human eye 
- Just at* catching sjioken 
words reproduced |>y a 
phonograph or in a tele¬ 
phone receiver deiimmls a 
good deal of the ear, in 
supplying with the imagin¬ 
ation vocal sounds which 
are not fully reproduced by 
these instrument* or not 
reproduced nt all, (The 
Held of mechanical (IpvIcch 
la full of such pnrtial uc 
compliahuienta eked out hj 
the accommodating human 
senses.) In I he p r e a e n t 
ay Hteiu of motion picture 
projection, moreover, the 
rapldlv recurring dark in- 
tervHla between successive 
screen images and the eye- 
strain by variation of lllu- 
minullon (the so-culled 
"lllekcr”) have been objec- 
tioimtile to the ohaerver. 
In the projecting machine, 
alao. (lie Intermittent move¬ 
ment of the 111m, the dan¬ 
ger of lire from the heat to 
which the Him la subjected 
during the inatunt It la 
held still for the projection 
of each picture, mid the 
uolac of oiierutlon, have 
been features that demand¬ 
ed radictil improvement. A 
picture la projected for 
about 75 per cent of the 
picture interval of one six¬ 
teenth of a aecmid; In the 
remalulng 25 per cent of 
thia Interval the Image la 
cut off by the Wade of a 
revolving shutter, while the 
next picture i a being 
brought into the focus of 
the lens; then Mo 2 picture 
is projected Part of the 
time a single, fixed im¬ 
age is on the screen; the 
res! of the time the Hlu- 
mlimllon is absolutely cut 
off. The eye, staring nt 
the screen, muBt use its 
faculty of persistence of 
impression to help fill in, 
so to speak, the abrupt 
dark interval and then 
suddenly receive a new 
shock of full Illumination. 
The eye is bombarded with 
a series of impreaMlous very 
sharply and definitely 
apneed apart by ia*rloda of 
absence of illumination on 
the screen. As in watch¬ 
ing a prestidigitator we en- 
Joy imagining an actual 
flight of the mysterious 
coin from the operator’s 
palm to the tnlde-lop thirty 
feet away, so the eye 
“plays up" In the enor¬ 
mously more rapid and 
continuously exacting game 
of bridging the gaps of the 
motion picture film. 

But In enduring the 
flicker the eye pays heavily 
for its self-imposed delu¬ 
sion. The resulting eye- 
strain is a disadvantage 
which the public puts up 
with, and seeks to counter¬ 
act by watching the screen 
at a distance of at Jmat 


Wotion picture projection rent* upon the physiological phenomenon of "pvrsislence of visual im¬ 
pression," whereby a momentary glimpse of a well-illuminated object print» on image on the retina 
which remain k about one sixteenth of a second In the ordinary motion picture method a rapidly 
succeeding series of snapshots are taken. These pictures are made one after another at the rate 
of sixteen per second upon a narrow strip of /Urn, which is made to travel through the motion pic¬ 
ture camera nt the rate of one foot per second There are therefore sixteen complete pictures in 
every foot of fUm. If tlu- camera is pointed toward a scene in which is a fatting weight, and the 
first picture shows the weight in the middle of the view, the second picture, token one siwteenth 
of a second later, will show the weight in a new position slightly below, and the third tpUt show a 
still further displacement of the weight, and so on. Say the weight has moved one foot between 
the instant of taking the first picture and the instant of taking the second picture. These two pic¬ 
tures will then show the beginning and the end of that one foot of movement, and there is nothing 
but a gap or blank in the interval between the pictures. 

A thousand feet or more of this film may be taken of any moving scene. The projection on a 
screen to simulate the original scene is accomplished by making a positive transparency of the film 
ncgalivt and running the same through a specially contrived projection lantern, which throws an en¬ 
largement of the first picture upon the screen for an instant, then cuts off this image and one siv- 
teenth of a second later throws the second picture on the screen, and so on. Before the impression 
of the first image has faded from the retina of the observer, the second image is impressed. The eye, 
retaining its impression of the fulling weight as at one point in the general view and receiving an 
impression of the weight as at a new point, superposed upon the still lingering first impression, takes 
for granted the intermediate positions of the moving object. Thus it supplies, subjectively, the con¬ 
tinuity of movement of the object —a continuity which is really quite lacking in the series of screen 
lectures. The action is Just the same as viewing a field of running horses through a picket fence, 
as one travels along outside the fence. At a given instant the eyes have a dear View of the animated 
scene through a space between two pickets, the nest instant the view is absolutely cut off bp an 
interposing picket, then comes a new view through another space, and another cut-off: but all the time 
the movements of the horses are seen apparently without a break. This system has its objection¬ 
able aspects The film must move constantly so that it may not catch fire, and the “flicker" pro¬ 
duced bp the rapidly succeeding pictures produces eye strain. In the accompanying article an inge¬ 
nious mclhotl is described, whereby it is sought to overcome these defects.— Bditob. 


EHmhuting the flicker from themoving picture. A series at pictures that dwsr tow'* Is dose. 


twwtr 

rather ***** tort**. \- 

in* flr* danger amy * 

estimated flratn lfe* tohms* - ’ 
light tmomwry toofetotoa , 
continuous • risuai afetfr <* 1 
good Ulmaittftttoa J 

screen pictur# octwito- <4 
standing tbevery hKpt''f 
ratio of eriupuemant (about (1 
l to 97,000) and mkwitth .? 
standing toe tntermittewy 
of the actual illuminatUm, | 
It may he St 14 tfefct w 
the film la always tost on 
the verge at igniting. 
Hence toe strict Are law* 
governing motion picture 
exhibitions, 

the vanoeeope overcomes 
these Imperfections la an 
apparatus giving a con¬ 
tinuous visual Impression 
from a steadily moving 
Aim. Its “moving picture" 
is not made up of abruptly 
succeeding fixed Images 
separated by dark Inter¬ 
vals, but of Images which 
genuinely dissolve Into 
one another without any in¬ 
terruption of the full Illu¬ 
mination upon the screen. 
While the apparatus will 
project any standard film, 
the successive pictures may 
be taken at very much 
longer Intervals U desired, 
that is, fewer per second 
than the limit of sixteen 
per second required for toe 
present system, and they 
may be reproduced at the 
same stow rate on the 
screen—a feature invalu¬ 
able for educational and 
motion study work. In 
fact, the normal speed is 
8 per second, which gives 
very great reduction in toe 
length of film. It la pos¬ 
sible to put a “1,000-foot 
play” on 800 feet of film. 
“Travel ghost" is elimin¬ 
ated. The pictures are 
projected without being 
abruptly cut off to a shut¬ 
ter, but by actually “dis¬ 
solving,” one image de¬ 
creasing In Intensity of 
illumination si mu ltnn- 
eously with the Increase in 
Illumination of the next 
succeeding image. As at an 
ordinary lantern-slide ex¬ 
hibition, where a view of 
Fujiyama, for example, 
melts into a view of a 
crowded street in Naga¬ 
saki, the eye has only to 
. relinquish toe outlines of 
one picture and take up 
the outlines at toe next, 
with comparatively Bttte L, 
physiological effort. 

To obtain tiffs result a / 
new mechanical movement - 
of tour mirrors, bring toe 
four right-angle segments, w 
of a circle, WMck deliver ,,** 
the film image to 
projecting teds, 

Ployed. Barii segment 

of tUs flour-part 

haa conveyed to tt l tori* Ki.£. 

sgii m 


and flow Radium is Obtained 

The American Supply of the Most Precious Substance in the World 


By John L. Cochrane 


T HU vranftorful nutans which U exciting ao much 
rotommit these days because of It* reported eu ra¬ 
ti** gwpwtto*. especially In the fertanc* of superficial 
tone*, to obtained Atom the mineral* camotite, pltdi- 
Wemto and atoo suttaiilta The popular 
MM hM toMt, until recently, that the 
chief: eowee of radium to the mineral 
pttoWMwIe, eepeclaUy that obtained from 
the mlikea now under the control of the 
Austrian government, at Aoacblmeathal, 

Bdtatoto. Outside Of dm ore In Austria, 
ttontoto gtootobtotoS* deposit* of any atoe 
ate those In Gilpin County, Colorado, 
tiem tohlch some thirty tone, more or lees, 
have been procured since the mineral be¬ 
came valuable as a source of radium. The 
moot Important source of radium la the 
camotite ore and the greatest known field 
at this ots Is In the Paradox Valley of 
Colorado and Utah. There to a little oar- 
notile in fkmtb Australia and lo Russian 
Turhettau, but the supply of camotite In 
the Paradox Valley to ao great as to lead 
scientists to make the statement that the 
United States practically bee a monopoly 
of the radium-bearing ores of the entire 
World. The autuntte deposits of Portugal 
and South Australia are unimportant. Nearly su An 

In order to aid prospectors In their to evince sou 
search tor radium-bearing ores and to en- 
ltgbton persons all over the country who 
bad a fblnt suspicion that their rear yards 
contained the precious substance, the Na¬ 
tional Bureau of Mince but recently Issued 
the following: 

“Asdls m to found with uranium mineral* 
only. Wherevsr uranium aetata, radium la atoa 
lotted Is the mineral; and where there to no 
uranium, radium ha* never been found. Uran¬ 
ium and therefore radium are found In this 
country in camotite and its associated min- 
arsis, and la pitchblende. Camotite to a 
lemon-yellow mineral, usually found In pockets 
of sandstone deposits. The minora] may be 
In the form of light yellow specks dissemin¬ 
ated through the sandstone, or a* yellow In 
rrostationa to the cracks of the sandstone; or 
may be more or tern massive, associated with 
blue, black, or brown vanadium ores. 

'‘Pitchblende to a bard, blue-black ore that 
looks something llko magnetite, but to heavier. 

It to found In pockets and veins In Igneous From loft 

rock*. TtUs mineral to not nearly as widely 1*^ .^.. 

distributed as enruottte. Occasionally It Is .. 
found associated with an orange mineral called *"* ww * * 

gammlto," - 

Although, until recently, the manufac¬ 
ture of radium from camotite has been 
carried on almost wholly In Prance and 
Germany, the American ores having been 
shipped in great quantities, there appears 
no good reason why our American camo¬ 
tite should not be treated at home. Osr- 
uotite to much more easily treated than 
pitchblende and the eeaential features of 
methods tor lte chemical treatment are 
well known, although much of the me¬ 
chanical detail of operation has been kept 
secret Aa the mechanical requirements, 
however, are those which any well ground. 

«d chemical engineer should be able to 
solve, there seems to be no reason why 
any of our camotite ores should be shipped 
abroad, even at two or three time the 
present market price of % material.- As 
regards the principles Involved, thg math- 
od» have advanced little beyond the Mg* M 

Inal method published by Debiern*. ne ltaLartHr . 


"The moat important operation* In the working up of pure hydrochloric add, 
radium-con talking materials are the solution of the materials. Including radium I'm r 
consisting usually ef insoluble sulphates, and the separation dpltuted as sulphate* I, 
of the halogen salts of the alkaline earth group in s pure into carbonates as bef 
atate, followed by their fractional crystallisation. The drat they may be precipitate 



Radium*beariag camotite bags ready for shipment. 




Miner showing camotite In place, Paradox Valley, Colorado. 


The inkaufacture of radium from camotite to a taag, tedious, laborious chemical process, 


Bow Rsdtaa to Reduced, 1, complicated In the extreme by great dlfSculties to se 

The manufacture of radium from barao* * dements, 

tit* to a to"g , tog tow , laborious Chemical 

proOMN, complicated in the extreme by the great UUB- operation 1* usually effected by rigorous 
cultito eoocmntwwd to separating the various foreign 

tonmtMin thecarnotltefrom tin wUua. The pwceto 2S eguSSSXS. 

to* been Uksned i» tutor method used la the purification the two pairs of soluble and tnsoloblo su 
of tila table salt Ih every day aa*. The gait to placed atua. Nstwatiy the greater to# ««*. c 
to sointion and toe imporitto* driven off by cryrtaUt* 

•atoto. This, howwar, to a chtid's itottt In oomparl- m|b lt 0BW ^ mtUf tw t w itk «odiuu 


From toft to right—Dr. Karl KlthU, Dr. Richard B. Moore, chemist* in the 
Bureau of Mines Laboratory**! Denver, Colorado. Dr. Moore to to charge of 
the wcefc of extracting t-sdtom from camotite. 


IS fay the great dUB* opsrauon is usually effected by rigorous boiling with sodium Im> made by the Bureau of Mines for th 

toe various foreign «**“«• »»«**• «toHaf w« wasMto fro. from ratototo. U ss Than Two Grammes of Radium In Un 

r . rnrn .„ This Is toe well known reaction studied dynamically by Guld- Th rertnln faols to ho homo in 

rawna. The process tm) tu|l whereby an equilibrium U attained between There * rP Cer , to 11 '’ t0 ** bornc ln 11,1,1 

« to too purlflcatioa the two pairs of aoluble and Insoluble sulphates and carton- to Ibe radium altuatlon, and the fire! and n 

The gait 1 is placed atea. Naturally the greater the excess of sodium carbonate ant 1* that tbere are lent* than two grammei 

ton off by crystallt- toe ****** toe proportion of Insoluble sulphate converted into i„ t jj e entire United States at the present tl 

v M » M,m, r a 


The National Bureau of Mines, ut the 
suggestion of Ur Joseph A Ilnlmos, es- 
tabllehed a laboratory at Drum, Col, two 
years ago for an Investigation of the rare 
ores and immediately plunged into ti 
method for the extraction of rudluin from 
the carnotltc. Dr. Richard B Moore und 
Karl Klthll, ln charge of the laboratory, 
un the result of their work, declare that 
the simplest wuy to extract urunluin, 
vanadium and radium from camotite w 
to treat the ore or concentrate directly 
with boiling concentrated nitric or muil 
atlc acid Even the vanadium and silica 
combinations cun be dpoomixisod by ladl¬ 
ing with these acids for an hour, nitric 
acid giving the better results They found 
that carnotlte itself is soluble in cold 
dilute hydrochloric or nitric acid Tin* 
practicability of such n process, Ihev say, 
d«>|lends upon its cost nud the possibility 
of readily recovering the radium 

At the time the Bureau of Mines begun 
its labors in Denver, no radium wits being 
manufactured ln the United States The 
carnotlte ores were Mug shipjied to 
Europe at an alarming rate und at a 
price in no measure commensurate with 
their value. The ores are still being 
shlpyied. but all of ti Is not going out of 
the country Al lenst two American con¬ 
cerns are malting radium and one has 
already plueed some on the market, hut ti 
is understood that the output of this con¬ 
cern, for some time to come, will go to 
Europe. That the extraction of radium 
ts apparently a very profitable business is 
seen In the assertion of the chemists of 
the Bureau of Mines Messrs Moore und 
Klthll say that while the cost varies In 
different places, being governed l>\ the 
cost of labor, chemicals, freight, etc, Hsl’li 
)>er milligramme is prolialdv a maximum 
cost in Europe for extracting indium from 
carnotlte ores When ti is considered that 
rudluin is sidling for u milligramme 
the wldo margin of protlt can easily lie 


An important development ns a result 
of the investigations of the Bureau of 
Mines has ls>en the establishment of the 
National Radium Institute, with Dr How¬ 
ard A Kelly of Johns Hopkins Hospital, 
Baltimore, as president, and James Doug¬ 
las of Neyv York us one of the Incorpor¬ 
ators This Institute has obtained (ho 
right to mine the carnotlte ores on twenty- 
seven different clutms til the Paradox Val¬ 
ley for a iierlod of three years A mill 
for the concentration of the ores and the 
extraction of radium is mow Mug built 
In Denver. The Institute has been formed 
for the Hpecial puris,so of procuring 
eel process enough radium to conduct extensive ex- 
rroiu many pertinents ln radium therapy with siiecial 
reference to curing cancer The extraction 
of tho rnillum from the carnotlte ores will 
lie made by the Bureau of Mines for tho Institute. 
L«m Than Two Gramme* of Radium In United State*. 

There are certain faclH to be borne ln mind in regard 
to Ibe radium situation, and the first and most Import¬ 
ant 1* that tbere a re less than two grammes of radium 
In the entire United States at the present time. In the 


•®»l to to# totottoo Of radium from carootlte. The until owl of the sulphates am removed, as thereby the recon 
etiXQOttto to {dated to aototfiffi, aad ptep fay *t*p th* .vendon of toe carbonates hack Into insoluble sulphates is 
*m radwnft to tetoattty throw* *“*■*> pravsntwl In dealing With crude materials—for e«- 
*” ample, toe ladtow-contaising resUnsa from ulttobtsado—It 


.riwWtoto \toiia^tottw» W faMiiiilal'nl! t«—jwvm— Th* asetb- 


and the great bulk of tbla came from American 
It Is stated on authority that not more than two Ai 
can physlclaua have enough radium to use ln the t 


mm 


U often advaatagsoai to precede tola operation by a similar 
<m nring aedUua hydra t* solution containing a little ear- 
1MUU, Wkleh dtosotves part of toe lead and «U(oa present. 


arooi pitchblende—lt mflnt 0 ( cancer. One of these Is Dr. Kelly, tin* 


The torto utt tw, wtoM tree tom nlphtom are treated with steed of a 


Baltimore surgeon, and he has more than half the en¬ 
tire supply in tho entire country. lie declares that lu- 


t gramme, he should have ten grammes. 
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A New Governor for Motor Vehide Control 

V \ itiit<<111111 ic governor Ih necessary for power ve- 
liiflt-- mil only on tin* neon* of prolonging the life 
t.r (in> moloi, hut it No on the score of fuel economy. 

Hut the niitotuatlf governors employed to-day do 
nut iim-NI the driver in the oi>enttloii of the vehicle. 
Thej are merely sjteed limiters, and as such they may 
he dhlded Into two classes, namely: governors which 
limit the motor k|m*c<] directly, through curtailing the 
gm. tlow, und Indirectly the vehicle speed; and gurern- 
oik which limit the vehicle speed directly through Its 
liiHuence on the motor, and Indirectly the motor speed, 
through curtailing the gas supply, or by grounding the 
Ignition The non lgnltlon method, owing 
to the many and serious objections to It, 
can have only n very limited application, 
und will not lie considered here 
It is conceded generally that these gov¬ 
ernors lime serious limitations, yet it has 
lieen the policy of ninny designers to pro¬ 
vide their vehicles with them on the as¬ 
sumption that the disadvantages resulting 
from omitting them would la* far more 
serious than those from using them. 

The requirements of hti efficient motor 
vehicle governor ure that It accomplish at 
least five things; first. It should provide 
a positive control of the maximum speed 
of the motor, at all times, whether mu¬ 
lling Idle or under load; second, it should 
permit of different maximum motor hi weds 
for the different gears, and It should con- 
lino those speeds, so far us imssllile, con¬ 
sidering the power requirements for the 
different gisirs, to within that »me of 
motor siieeds corresponding to the high¬ 
est motor efficiency; third, it should do 
this through a mechanism capable of sim¬ 
ple and accurate adjustment whereby the 
maximum sjieed of the motor, and the 
maximum sjieed of the vehicle, may be 
raised or lowered at will to suit the vary¬ 
ing conditions of service for which the 
vehicle has been designed, or provided; 
fourth, it should provide a valve median- 
ism. free from fluttering tendencies, which 
will effectively und economically feed the 
gas mixture to the motor only In such 
amounts as may lie needed to develop and 
to maintain the desired power, und no 
more: aud, fifth, nil of these functions 
should lie included In a niertmrilsra of 
such simple design and substantial con¬ 
struction as to lie fool-proof aud tamper¬ 
proof, and caimble of being locked, or 
hoh led 

Tlie need of such a governor has been 
keenly felt In tho vehicle industry, and yet 
no progress seems to have lieen made In 
evolving such a design until the recent 
advent of wliut Is known us the duplex 
governor, which Is now undergoing some 
severe trials by several of the large com¬ 
mercial vehicle iniinufactiirers, and the re- 
jsirts Concerning which ure suld to be very 
satisfactory 

This governor was designed on the prin 
elplc of a dual actuating Influence. This 
double lufluencc- consists of u motor influ¬ 
ence, as to Its speed, which Is Imparted to 
the governor, and a vehicle influence, ns 
to Its sjieed, which Is a No imparted to the governor. 
The motor siieed may la* conveyed from tho timing 
gears, magneto shaft, etc, and the vehicle stieed from 
the proitellor-slinfl, or JneU-shaft The conveying speed 
means consists of a one quarter Inch, sixteen strand, 
steel cable revolving In a hard liber, or metallic caslug 
The centrifugal member, \alve member, and adjusting 
member are all consolidated Into a single unit within 
hju inclosing shell which Is Interposed between the car¬ 
bureter und the Intake manifold of tin* motor, In such 
a manner lhat the entire gas supply must pass through 
the valve. 

On each side of tlie Valve chamber provision is mude 
for tho Insertion of a Bpeod terminal, one com eying to 
the governor a proportionate vehicle sitoed, and the 
other convoying a proportionate motor speed Within 
tho governor there arp two automatically acting one¬ 
way clutches, the floating members of which consist of 
gears in mesh with a third gear mounted on the cen¬ 
trifugal governor spindle. These dutches ate so de¬ 


signed as to Impart to the centrifugal member that of 
the two speeds which Is the higher. With the motor 
running idle the motor sjieed will actuate the governor, 
and the motor Is always under governor control. When 
the vehicle Is In motion, and Is being propelled by the 
motor on high gears, the speed Imparted to the governor 
by the vehicle will be the higher speed and will govern 
the motor, whereas on low gears the motor speed will 
lie the higher and will govern the motor. 

The governlug valve employed Is a grid valve of spe¬ 
cial construction and Is said to tie entirely new In the 
industry. It consists of a fixed part set into the upjier 
jiart of the valve chamber and provided with elongated 



How the governor is applied to an automobile engine. 

slots having flaring walls from its under surface out¬ 
ward. Below tills fixed part a movable part, provided 
with a corresponding scries of slots having flaring 
walls from its upper surface downward, has an arc 
movement along the line of the minor axes of the slots, 
or across them, and Is supported by means of a sub¬ 
stantial bearing The maximum travel of this mnvablo 
jiurt Is Ions than one eighth of an Inch; yet that small 
travel effects all degrees of aperture between full open 
and full closed valve When the openings of the rigid 
imrt coincide with the openings of the movable part 
the valve Is open, and when the bars of the rigid part 
cover the ojienlngs of the movable part, aud vice versa, 
the valve is closed. The two parts of the valve have 
A ground flt. The movable part is held in open posi¬ 
tion by means of spring pressure, and Its possible mo¬ 
tion, In both directions, is limited by suitable adjust¬ 
ing screws 

The Influence of the centrifugal member, as g result 
of the speeds Imparted to it, la to develop a pressure 


sufficient to overcome the sprint pressure tending bo 
hold the valve in its open position, aud to dtoa toe 
valve. AS soon as this pressure is removed the movable 
valve part Is released, and returns to its fuHopaapWb 
tion. The adjustment factor is constant for all tgNMtok 
The increase of the centrifugal pressure, as the eqwuw 
of the speed Increases, Is balanced by a spring pressure 
tending to return the centrifugal weight* to their nega¬ 
tive position, plus the spring pressure of the movable 
valve part. The working combination between this top- 
trlfugnl memlier and movable valve part i* lnfluansgd 
by the adjusting screw. The looking yoke may to 
removed aud the hund-wheel turned to the right, in 
which case the possible vehicle and motor 
speeds are reduced, and if turned to tbe 
left, they are Increased. This results turn 
the lengthening or shortening of the 
valve stem, aud thus Increasing or decreas¬ 
ing the required travel of a floating collar, 
carried by the centrifugal member, to in¬ 
fluence tbe position of the valve. 

It Is claimed that the construction of 
the valve and its actuating Influence are 
such as to free It from all vibration; Its 
movable part is balanced, aud its center 
of gravity lies within Its center of support. 
The openings of the valve parts, when sup¬ 
erimposed, are so designed as to consti¬ 
tute elongated venturi with a view to wire¬ 
pulling all of the gas passing through the 
valve, and for the further purpose, 
through tlie flare of the walls of the open¬ 
ings, to establish slight cross currents In 
the gas flow to promote the bettor com¬ 
mingling of Its Ingredients. 

The Centrifugal member revolves in a 
chamber entirely separated from the gas 
chamber, and In an oil bath. This cham¬ 
ber contains all of the moving parts of 
tho unit, except the valve and yoke parts 
in tlie valve chamber, which have a maxi¬ 
mum movement of less than one eighth 
of an inch. A screw cap is provided to 
cover the adjusting means, which may be 
locked or sealed. 

Among other vehicles the governor was 
applied to a live-ton truck. Before tbe ap¬ 
plication a careful service run of the truck 
was made ncross pouutT.v with a gross 
load of 111,000 jMiunds, and without a gov¬ 
ernor. The motor control was by hand 
and pedal with a very careful effort made 
to maintain a speed of !>.f5 miles js*r hour, 
and not lo exceed it A record was kept 
of the other factors of the performance. 
The governor was applied and a corre- 
Himudlug, and In every way similar, run 
was made over the same rondN and for 
tho same dlstnnoo with tho result that It 
was done In 21 per cent less time, with an 
average siieed of N.K5 miles per hour, as 
against an average of 7.5 miles per hour 
of the previous run; with 20 per cent tern 
gasoline; with uu average reduction of 10 
per cent of radiator temjierature: and 5 
per cent less piston travel. Of the hills on 
which it was necessary to drop below 
third gear without the governor, 70 per 
cent were made ou third genr, proving 
thoreby that the automatic control was 
to that extent more efficient than the tier- 
souol control. Tills resulted largely from the fact that 
the liest of drivers will Knlsjudge their grade and road 
resistances and will not work for any length of time 
at a high efficiency, whereas with the automatic con¬ 
trol tbe vehicle Is kept up to its best performance, and 
when it reaches a grade It has IW maximum momentum, 
the motor la turning over at Its maximum speed for 
that gear, the motor is being given just as much gaa 
as it will take to maintain that speed, and without 
either starving or loading-up tendencies. 

When the governor was applied to a pleasure ve¬ 
hicle (a six-cylinder roadster), In which the maximum 
vehicle speed is limited to thirty miles per hour aud 
the maximum motor speed to 1,000 revolutions per min¬ 
ute, it was demonstrated that the maximum vehicle 
speed can be maintained on fourth and third gears, on 
which gears the vehicle controls the motor, and on tto 
other gears a reduced, but relatively high speed can to 
maintained with almost 1,00 per cent Increase of powejf 
(Oenotadett o* pagt lit) ", 
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DELCO 

Electric Cranking Lighting Ignition 


Three Epoch Making Steps in 
Automobile Development 


The automobile of today is an almost perfected machine. 

Powerful, speedy, splendid in its ability to do things —yet 
under such complete control that it is as easy to operate as an 
electric carriage. 

There have been three epoch making steps in the development 
of this remarkable machine — 



THE GASOLENE MOTOR-We might have had 
motor cars without the gasolene engine. Steam or elec¬ 
tricity might have served as the motive power—but they 
would not have been the splendid high powered, flexible 
machines that have so revolutionized our ideas of time 
and distance. The gasolene engine is fundamental to the 
automobile as we know it today. 



THE PNEUMATIC TIRE—But even with the 
gasolene* engine simplified and perfected to its highest 
efficiency its usefulness would have been sadly curtailed 
had not the pneumatic tire come to make its full devel¬ 
opment possible. The pneumatic tire, too, is fundamen¬ 
tal to the twentieth century automobile. 

THE DELCO SYSTEM—The Delco System has 
been the refining influence in the development of the 
gasolene car. It has eliminated the crudities of the crank 
and of hand lighted lamps. It has provided an ignition 
that is thoroughly dependable under all sorts of operating 
conditions. It has furnished an always available auxiliary 
power that removes the danger of accident when the 
engine stalls unexpectedly in a tight place. It has im¬ 
measurably broadened the scope of the automobile by 
making it so easy and safe to operate that almost any one 
can readily master it. 


The Delco System ia the pioneer in the Electric cranking and lighting field—and today two- 
thirds of all the electrically cranked cars in existence are Delco equipped. Verify this 
last statement for yourself— count the electrically equipped cars you see on the street 


The Dayton Engineering Laboratories Company, Dayton, Ohio 
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foi til hr it II uhbintl'n mu book- 'llculdi In the Making.” Written In his 
utliurlive iminimr mid IIlied with hln shrewd phlloaophy together with cap- 
Uol advice on Maautageu, health mid contentment. It is FREE Address 
The Backs Chemical Co., 28 O Irving Place, New York 
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There is also an armature disk valve it 
made of soft Swedish charcoal iron that 
rests normally upon a hollowed metal cap 
ft, which is jierforated by two crescent 
shaped openings. Directly above this dish 
there la an electro magnet Z fixed rigidly 
into a metal plate. 

Under normal conditions the weight of | 
the armature disk valve causes It to 
main eeatwl upon the raised facee of the| 
cap seat V In such a manner that the com¬ 
pressed air contained In the wind chest B 
passes between the poles of the electro 
magnet, fills the cavity in the cap seat S 
and then passes, by means of the passage 
P, into the primary pneumatic bellows or 
motor Q. When the musician depresses 
one of the keys on his keyboard an elec¬ 
tric contact is established and a current 
at alsjut 10 volts pressure flows through 
the flexible cable connecting his keyboard 
with the instrument proper, and by ener¬ 
gising the electro magnet, raises the arma¬ 
ture disk valve M so that 
pressed air can flow from the wind chest 
fl into tho iwssuge P. Hence, the com¬ 
pressed air already in the prtmary bellows 
Q escapes to the atmosphere through the 
passage /’. Tills results in the collapse of 
the pneumatic motor Ii andithe consequ 
lifting of the valve spindle H (aa* 
scribed before), producing sound' In the 
organ pipe ./ 

In the uhove mechanism the, areas of 
the various channels, valves, pneumatic 
motors, etc, lienr a carefully calculated 
lation one to the other, with the result 
that a seemingly Incredible sliced of- ac¬ 
tion is obtained Tests by means of re¬ 
volving toothed wheels have shown that 
pi|ie may he made to give its full 
tone and assume silence no less than U00 

mes per second 

The initial pressure admitted to tho pipe 
for a small fraction of a second is con¬ 
siderably greuter than the pressure of the 
compressed air lu the idlest W, thus giving 
what the inventor deserils-s as a “pi 
malic blow” to start tlie s|ieech of 
pipes. This wonderfully rapid action 
entirely altered the organ ns a musical 
Instrument. It places the musician In 
intimate touch with his pipes that he is, 
within certain bounds, able to produce ac¬ 
cents and many other variations. Every 
pipe and other tone-producer in the instru¬ 
ment is equipped with on electro-pneu¬ 
matic lever described above, anil under Its 
Control, 

The Keys which tile musician operates 
are made very short and as light 
practicable, with the object of eliminating 
inertia, Upon pressing the key, contact 
is made between a liar of silver attached 
to the key and a number of very fine sil¬ 
ver wires secured to the key frame. 
Through the contact thus made, the elec¬ 
tric current passes to on electro-pneu¬ 
matic relay which closes from 10 to ISO 
similar silver contacts, according to the 
slxe of the instrument. The current then 
passes through n multiple switch to the 
electro-pneumatic lever controlling its 
propriate pipe. 

The multiple switch last referred to can 
be closed or opened by means of one of 
the stop keys arranged in a semi-circle 
just lielow the music desk. 

Each one of the key hoards upon which 
the musician plays, Including the large 
one oiieruled by his feet, is fitted with a 
double touch The key descends In the or¬ 
dinary manner to its usual depth; It then 
meets a small lever held firmly in place 
by a spring already under tension. If 
the musician presses one of his keys with 
greatly increased force, this small lever 
and spring will be overcome and the key 
will fall another sixteenth of an inch, 
thereby giving an additional second touch 
contact to cause some other pipe or lone 
producer to give a different quality of 
tone. 

AH the keys are also fitted with A pla- 
ricato touch which can be switched on 
and off by the musician. When brought 
Into operation the current, supplied 
through one of the silver contacts below 
the keye flows tor an instant to theefee- 
tro-ptMunatic lever controlling an addl- 
tieMl eet of pipes or other tow pwdwm, j 
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MASON’S NEW PAT. WHIP-HOOT 
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Mumfsctarwl by VOLNKY W, MASON * CO., la*. 
Praridnc*. R. L, U. S. A. 



Here is a private 
cigar, made up specially 
for me, banded with my 
monogram. 

It is made from a ape- j 
cial Havana leaf, selec¬ 
ted in Culm by a man 
who reside, then*, a rare 
connoisseur on tobacco. 

This Is the sweetest smoke 
I ever discovered, though 
I’ve smoked for 40 years. 

I have never found in a 
ready-made cigar such a 
wild and exquisite aroma. 

So I have this leaf made up ' 
for me in the site and shape 
of this picture. 

This Wgar Is rather a 
hobby of mine. And l am 
glad to supply it to other 
men with a taste for dainty 
Havana. Bui l seek only , 
men who want eomethlng 
exceptional - rare, delight- i 
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Post, so supp 
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charges paid. That price is 1 
not far from my cost. 1 
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t'tsf ; tet 'MM ** dk#- ; 9l>t -^M MSflMa9M 
}#**& 4* Meoaa ip 'ttaiMtott*? flat off, 
IWtoa « «rtoto number atpfpm si* re- 
•Poathng normally to 1 U kw tod ear- 
toin other* ere responding through the 
Vtetoeste touch, the attack or *plt of cer¬ 
tain toatruments of the oretosstre te very 
oknely imitated Other novel sod charm* 
to* musical effects may also be produced. 

To what treater degree the instrument 
tot* be still further improved can hardly 
he predicted, for now almost anythin* 
seem* possible. At present It Is possible to 
Obtain the effects of as many as 100 in¬ 
strument* in all their varying tones, and 
further, these effects can be only such as 
are reproduced by the very finest artists. 
It will be of great interest to the scientific 
a* well as the musical world to watch the 
further work of Mr. Hope-Jones. 

E l i min at in g the Flicker from the 
Moving Pictare 

(OondmM trot* pope 14*.) 
ward at one half the angular velocity at 
which the film travels. The annexed draw¬ 
ings of a vanoacope apparatus of earlier 
design, equipped with two half-circle In¬ 
stead of four quarter-circle mirrors, show 
the succession of events by perspective and 
side views. In the perspective view of 
Fig- 1 the picture A is being projected by 
mirror A through the lens to the screens; 
the side view shows the position of the 
mirrors (exaggerated for clearness) when 
picture A is being projected solely by 
mirror A. Fig. 2 shows the conditions 
after the film has been moved forward a 
shprt distance, and mirror A has been 
rotated to a point where It Is about to 
pass out of the field of light; and mirror 
A has also been rocked forward, as shown 
in the side view, at one half the angular 
velocity of the film, so that the picture 
as projected has been continued as a sta¬ 
tionary image on the screen. Fig. 3 shows 
picture A after the film has moved still 
farther forward and mirror A has been 
totated to a position partly ont of the 
light field The whole of the picture is 
still teeing projected upon the screen by 
this mirror, but the Image is only partially 
as brilliant as it was when the mirror 
whs fully exposed to the light; and pic¬ 
ture S Is now also being projected with 
partial Illumination, by mirror B, and is 
gradually Increasing hi brilliancy in pro¬ 
portion as the illumination from mirror 
A Is decreasing. The actual image on the 
screen is therefore now made up of both 
picture A and picture B. It is in fact a 
composite of them both, the pair making 
together 100 per cent of illumination in 
a dissolving picture. As one mirror seg¬ 
ment moves out of the field the lessened 
illumination is compensated for by the in¬ 
creased illumination of the next mirror 
segment moving into the field 

Whereas in the ordinary motion picture 
apparatus the illusion of continuity is a 
physiological effect, in the new system this 
Illusion is largely produced as an optical 
effect in the apparatus. Persistence of 
visual Impression is not so severely taxed,, 
and in the co-operation of machine and 
eye the machine does a much greater part 
of the work than it does in the old system. 
The picture appears to “stand out” from 
the screen, owing to the heightening of 
verisimilitude by the presence of two dis¬ 
solving Images. 

Fire danger is almost eliminated, be¬ 
cause for given average screen illumina¬ 
tion the amount of light (and beat) to 
which the film is subjected is not as in¬ 
tense as in the present system. In ordi¬ 
nary projecting the film is always moving 
continuously, not intermittently, so that 
the beat that does Impinge on the celluloid 
atrip does not have time to raise any point 
to anywhere near the igniting tempera¬ 
ture. The lessened heat allows the feed 
of the moving film to be varied at will, 
and allows the film to be stopped at any 
desired point, as in the analysis of com¬ 
plex manual or mechanical motions or in 
nature study. The absence of sadden start 
and stop of the dim eliminate* the need 
looping the film, reodere #h» machine 
noteetora and free from toe toaster which 
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Put sunshine 

on your ceiling 

Buy it by the barrel and fill your factory with 
it. It will give you 19 to 36% more light 
than you had before. It will make a differ¬ 
ence in your lighting bills and sanitary condi¬ 
tions which you can figure up in good dol¬ 
lars. Paint your ceilings and walls with 

RICE’S 

MILL WHITE 

The only oil paint (without varnish) giving a glossy, 
tile-like finish 

It will he like sunshine on your ceiling. It will reflect 
every ray of your natural or artificial light down on to 
your machinery and into the dark corners of your 
plant. It will make every square inch of your floor 
space available for fine work and increase the efficiency 
of your employees. 

The Sanitary Paint 

Rice’s Mill White contains no lead or other poisonous 
substance. Its tile-like surface will not collect dirt, 
germs find odors, or absorb light like a flat paint. It 
will not scale and require frequent renewals like a cold- 
water paint. It will not “alligator” or crack under the 
jar of machinery like a varnish paint. 

Rice’s Mill White flows easily and evenly under a 4" 
brush. Its heavy body makes two coats equal three of 
lead and oil. It stays white longer than any other gloss 
paint . 

The Original Mill White 

Rice’s Mill White, the original Mill White paint, made a trade name of 
the words * ‘Mill White.” None of its many imitations has its clastic, per¬ 
manent qualities. No otherpamt manufacturer can use the Rite process. 

Rice’ sMill White has stood thetestof ten years as an interior factory paint 
unequalled for illuminating power, sanitary qualitiesandlowultimate cost 


Rice’s Mill White is sold direct from our 
factory in barrels containing sufficient paint to 
cover 20,000 square feet, one coat. If you 
have that areaof ceiling and wall space to cover 

Write for Booklet and Sample Board 

Ask fora copy of our booklet, “More Light” 
Write today. 

U. S. Gutta 
Percha Paint 
Company 
23MUjr$L 


RICE’S 

GRANOUTH 

A tough and elastic 
permanent finish for 
concrete walls. Be¬ 
comes a part of the 
cement to which it 
is applied. One coat 
sufficient, unless a 
gloss is desired. 
Makes the best pos¬ 
sible primer on inside 
concrete and brick 
for a second coat of 
Rice’s Mill White, 
giving a tile-like 
enamel finish at no 
more expense than 
lead and oil paint. 
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PATENTS FOB SALE 

PAT l.oMi.M.l tlomliinwl TieHotdw- P raow.HaB» 

lu n w"Id an i*nK}I"” l ^<mS^M^%or^^USSt or 
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PERFECTING! INVENTIONS 01 
ra»»n vm any idea untOilo to week ou 
Write" u* Confidential 


do It for you 
Chock * Mpe 


Ipeo. lavtinton, Hum* Vl«t*, Color 


OotawSo!"* 


HOW TO RUN A LATHE. AMVcont book form 
coat*, paotpud. Stamp* acceptor! By a practical 

s^.'stevsnii o,u " ueer Bouth B - d 


-- ,mt have aa whiab you with to 

pa tost you «w errito felly ui freely to Mans 
V Co. for advice to retard to the hart way of 
abtatoisg | rotoatios. FW Mad ahotohea or a 
modal of pour toveattoe and a daaeriftioa of 
tha davioa, eepLtoto* it* oparation. 

Ail oommusisation* art strictly eoafidesttol. 
Our vast practise. aatanding ovar a period of 
more than etoty yean, aaahlae ua to many eaaca 
to advita to rifard to patentability without aay 
expense to the client- Our Hand Book oa Patent* 
is sent free oo request. This explains our 
methods, terms, stc,, in regard to PATENTS. 

TRADE MARKS. FOREIGN PATENTS. «t«. 

All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 

MUNN to COMPANY 

961 BROADWAY. NEW YORK 
Branch Office. 625 F Street. Washington. D. C. 


T ine emtoh of tin* scientific American would like to receive 

nhorl article* on mterentina and timely *ubject* of n scientific or 
mcclmrilcul character 

The articles should lie so simply worded and so free from technical expres¬ 
sions that an intelligent business man will readily understand them 
The photographs should, whenever possible, present a human lielng hand¬ 
ling the device Illustrated. 

Accepted articles and photographs will be paid for promptly. 


HbtUndQitntifnt 

The Forward-Looking Weekly Magazine 

For Sixty-five years The Independent has stood for the 
highest aims in human endeavor in every field. It is a 
believer in race justice, class justice, sex justice and inter¬ 
national justice, and it ardently strives for the consum¬ 
mation of these beliefs. The spirit of The Independent 
cannot be better expressed than in the motto which the 
French Revolutionists made glorious as the ideal — Lib¬ 
erty, Equality, Fraternity. LIBERTY for all men and 
women to do what is for their best good, unless by so 
doing they restrict the liberties of others; EQUALITY 
of opportunity for all men and women to develop their 
highest possibilities and greatest usefulness; FRATER¬ 
NITY, the brotherhood of man and the federation of 
the world. 

NEW FORM AND ILLUSTRATED 

The Independent now appears with a larger page, new 
type dress, striking pictures, new departments and 
new features of great distinction and a wide human 
appeal. The editors are concerned with live issues, 
with new achievements, and with the strong men and 
women of today and tomorrow. They are anticipating 
this week what you are to be thinking about next week, 
for THE INDEPENDENT is the Forward-Looking 
Weekly Journal of American life. We are sure you 
will find THE INDEPENDENT in its new form 
“good company.” 

AMONG OUR CONTRIBUTORS ARE 


WILLIAM H TAFT 
WILLIAM J. BRYAN 
J08EPHUS DANIELS 
NICHOLAS MURRAY BUTLER 
CARDINAL GIBBONS 
ANDREW CARNEGIE 
LINDLEY M. GARRISON 


CHAMP CLARK 

D. F. HOUSTON 

JACOB H RIIS 

GEORGE W. WICKERSHAM 

THOMAS A. EDISON 

JOHN BURROUGHS 

STEPHEN S. WISE 


T*ar hen and « Jar yourmlf If The Independent it net "toad company" 


THE INDEPENDENT 

119 Wait Fortieth Street, New York 


output of the motor above its foasttoW out¬ 
put oa high gear. 

It Is claimed by the inventor, as 'the 
result of actual practice both on the-pteas- 
are car and on heavy vehides, that the 
maximum variation In speed, with throt¬ 
tle wide open, both on cUmbiag and de¬ 
scending normal grades, within the power 
and compression limits of their respective 
motors, will fall within a plus or minus 
live per oeut. Where the vehicle speed is 
low, as In the case of a commercial ve¬ 
hicle, It Is recommended that the car be 
speeded to Its desired maximum aud then 
run on full throttle under governor (Con¬ 
trol. With pleasure vehicles on open high¬ 
ways this plan is also feasible. It makes 
the driving of the car simpler aud frees 
the driver from a great deal of nervous! 
tension and strain which is very trying 
in a full day’s operation. 

The motor is entirely freed from the 
evils of pedal control, no matter how 
great the vehicle vibration may be, and 
the gas Is fed to the motor only when, 
and only In Just such quantities as may 
be necessary to maintain the desired ve¬ 
hicle sihhkI within the limitations of motor 
capacity, and no more. As a result of j 
thiH reduction of piston travel, and the 
uniform feeding of the gas mixture, 
radiator temperatures are reduced and { 
lubrication Is simplified. 

Platinum Deposits 

I MPORTANT deposits of platinum have 
been discovered at Wenden, West¬ 
phalia, Id a region previously well 
known for its deposits of other metals. A 
territory of 000 acres lias been examined 
and the borings from nine different drill 
holes show the presence of from 0.0 to 1.0 
troy ounces of platinum per cubic yard, 
which Is said to be a higher content than 
In the Russian deposits of this valuable 
metal, The actunl extent of the German 
deposits Is not even vaguely known as yet, 
Mr Thomas H. Norton, American 
sul at Chemults, who has made a report 
this discovery, thinks that the platinum 
market Is likely to be profoundly affected. 
It appears that the metal was found al¬ 
loyed with silver, and therefore would 
have escaped detection in an ordinary ore 
analysis, as in this state It Is dissolved 
nitric acid. The consul (who is a chemi¬ 
cal expert) suggests that the German dis¬ 
covery will lead to a revision of rock 
analysis in other part* of the world, with 
the iKwslhle result of platinum being found 
to be a much commoner metal than It Is 
now supposed to he. The diminishing sup¬ 
ply of platinum bns long been a serious 
economic problem. The present annual 
production is about 13.260 pounds, 96 per 
cent of which comes from Russia. The 
demand far exceeds the supply, and the 
price has ndvancod since 1892 from $89 
$488 per troy pound. The unique value 
of platluum depends upon the fact that 
Its coefficient of expansion Is the same as 
that of glass and of the materials used by 
dentists for artificial teeth. About one- 
third of the world’s supply Is used In the 
electro technical Industries, and another 
one third in dentistry. 

Beet Sugar Industry in Great 
Britain 

T HE question of establishing this In¬ 
dustry In the British Isles has been 
agitated for a quarter of a century with¬ 
out any tangible results until recently. 
Under the auspices of the British Beet 
Sugar Council, organized in 19J0, experi¬ 
mental crops were grown so successfully 
that at the end of 1911 a large company 
was formed, which erected a factory at 
Cantley, Norfolk, aud contracted for the 
produce of a, 3(56 acres. In 1913, about 
4,600 acres were under cultivation for the 
company, and the crop was about 60,000 
tons. Experienced beet farm bands have 
been Imported from Holland to aid and 
Instruct the English laborers. The new 
Industry Is therefore now well established 
la Great Britain, where it bids fair to 
inodlfr materially the prm 
organisation of tl* ran] districts. 
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The up-to-the-minute Holder—with six 
point* and a ‘‘shock absorber. ” Worth 
knowing about. Send for circular. 

MONTGOMERY ft CO.. Tool Kwm 

108-107 Fulton Street New York City 
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“Efficiency” 


Wood Distillation 


P RIMITIVE 
lanterns huhlin 
flies to guide In 
forth at night. 

Today, as Wall 
points out in an 
Light of Our l)ei 
by the Outlook, the illuminating 
specialists, of tw 
studying the firefly f 
one of mankind's greatest problems 
—arUlici.il light 

To imitate the firefly--to get a 
great deal of light with but little 
heat waste—lias been the steadfast 
aim of technical esperts in electric 
lighting since the study of electric 
light became a science 
Step hy step science has advanced 
in its search for this mommy in 
the fuel of life. 

That is what the much used word 
“efficiency'’ means to electric light¬ 
ing science —mote lu/ht without in- 
ncasitu / cort. 

The farthest advance in this 
stndv of lighting economy has been 




leached <n the work of the faniot 
group of scientists in the Resean 
Laboratories of ilie < ienera! Elec 
trie Company at Schenectady Thes 
experts selected and approved tli 
features of a lamp that gives 
beautiful light— three twin it 


and next challenged thejump^e»^ 

month, and 

next year, because it is the trade 
mark designation of the inces¬ 
sant eflort "MAZDA” Service is 
making toward the ideal iight. 

On the lamps themselves the 
mark "M \ZDA” means the selec¬ 
tion of every "efficiency" discovery 
these Research Laboratories may 
find applicable and practical. Not 
content with wide investigation and 
experiment in these Research lab¬ 
oratories, and in the active devel¬ 
oping and manufacturing centers 
at I larrison and Oevcl.m 1, there is 
dose tomb also with progress that 
may lie m a d e by 
gre.il experimental 
laboratories of 1-u- 
rope 


knowledge comes it 

is impartially con¬ 
sidered with refci 
cnee to its possible 
value in enabling the 
manufacturers to 
produce for you a 
lamp mote “efli- 
i lent" oi adaptable 
I he ]) r o \ e d ad¬ 
vances, year after 
jear, are transmitted 
h\ this “MAZDA” 
.'service to the ( 1en- 
cral Electric C n m- 
p.my factories and 
l he factories of 
other Companies en- 


Vrvice. 

The lesult is that when you buy 
a “MAZDA” lamp, to-day or at 
any future time. “MAZDA” Ser¬ 
vice will slime in that lamp You 
will know when you see that word 
‘MAZDA" that you have the 
utmost result of all this lndcfalig- 


ueh lii/ht, with the same amount able labor—the summed up s 


of current, as you get from the old 
style carbon lamp 
On the bulb of this lamp is 
etched the mark “MAZDA ” 
“MAZDA” is the mark of a 
Service ft tells you of the great 
work that these busy men have 
done for the manufacturers of 
"M \7A)A” lamps It tells you 


of these keenest lamp experts in 
the world For the lamp so marked 
will always mean that this Service 
lias been applied and the manufac¬ 
tured product backed by this Set- 
vicc will always be marked 
"M\ZD\” 


For 

Manufacturing 
ALCOHOL 
and other 
Products of the 
Process 


r Profita from re¬ 
fuse wood and 
sawdutf are m 
reach of any one 
who will locate 
near a sawmill. 
The Scientific 
American Sup¬ 
plement filetcon- 
tain a aerie* of 
valuable article* 
on this topic 
which are con¬ 
tained in the fol- 
lowmgmimbers: 


P ACH number nf the Supple* 
V— mentcort, 10 cenli Amt 


MUNN&C0,lnc. 

PiMisbers 

361 Broadway 
New York, N.Y. 
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to each otUr, and many ilhutraiuat of apparatus. 

No. 1802 — Tho mawu/octuro of wood aleofol by 
wood with 75 par cm! of H> heetme value. eaJin uadi- 


No. IMS- -Dr r dUtlUatloa of Beeab «d other 

No. 1338 — ChOTMl maeufecture ia Cow,. 


. 1472— ‘‘DietilUboa of Pie. Product." 
ncocl.ll? lo turpentine maeufactuie, but covers th 
product. M well, end five. information cl Ike ptol 


rom ditulletmn of wood, end pvn • food dneriptm of 
he oeennr, .pfur.ru,, «od pertipuleilv of tke point, 
to bo observed in operatinc th. plant. 


No. 1327—Recent devdonnena in wood dutillabon ; 
Q.JIwoi,of cord. t^wuod^nUowed to «o to rot ate capable 


Joining and Cutting Metals 

[ by various processes is treated very fully I 
in the Scientific American Supplement. I 
The following issues will be found valu- I 
able to every worker of metals: I 


Each number of the 
Supplement costs 
10 cent* 


Send for a copy of the 
1910 Supplement 
Catalogue 

Free to any addre** 


PUBLISHERS 
361 BROADWAY 
NEW YORK CITY 


Scientific American Supplement No. 1934— 
Lead-burning — describe, an osy-hydrogen appa- 
laltu and it» uee lor the purpote. 

Scientific American Supplement No*. 1754, 
1755 and 1756— The Oxy-hydrogen Protest 
of cutting and welding metals m e tenet covering the 
important application* oi thu remarkable procan. 

*■£«»* Americtm Supplement No. Itta- 
Theon, of the Welding of Steel and III Practical 
application Thu paper givet much valuable data 
on how welding operation, ehould be conducted in 
•oud and aulogenotu processes. 

Scientific American Supplement No. 1646 

Oiy-Hydrlc Wtiding, give* a description of pro. 
cestes and can. 

Scientific American Supplement No. 1775 - 

tVtw Cat Pution Procett, describes the Koein 
Mueeener improvement in oxy.hydnc apparatiM. 

American Supplement No. 1650- 
The Oxy-Acetylene Procett, teu forth lha we* 
end cou of thu system. 

Scientific American Supplement No. 1434— 
The Carutt Procett of Generating Oxygen and 
Hydrogen, describee an economical way of mak¬ 
ing and using them gases (or welding. 

Sc i^ fic , Noe. 1305, 

14 ®?. • nd *«73 on "Alumtnolhermy” 
or Thermit processes, describe and aiustrate 
~ny mmarkable welch, curing, and other opera, 
boos performed wuh the novel and useful ttrmt of 
metallic compounds, by which cattnSof Pad end 
other meult and difficult welds Tan & easily wade 
wtthout forge, cupola or any *oit ^ 
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Blind riilton listening to n lecture before examining a human 
skeleton. The demonatration ia preceded by a abort lecture by 
a capable local apeciaMat. 


Blind men atudylng the 
form and aechaalam of 
■ firearms. 


"Now we know how big a lion is, but we couldn’t ride a live 
one, could we?" Bl|ad children making an interesting study 
in natural history. 
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Gaining impressions of a bridge and a locomotive engine, 
through atop by etep patient examination of the structural 
difficult l*a of the parts and sections. 


The human akeieton. An 
investigation into what 
> h is tike. 


"What should 1 see if I aaw an aeroplane?” An object lesson 
for boys by a demonstrator who guides the hand over the feat¬ 
ures of the specimen. 


Showing Museums to the Blind 

By Percy Collins 

M UCH has been done In all civilised countries to 
alleviate the hard lot of the blind, but It has been 
left to Mr. J. A. Charlton Deas, of Sunderland (Eng¬ 
land) to point out that the educational advantages of 
our museums aud art gullerhm may be made avail¬ 
able to the sightless members of the community. At 
first thought this assertion seems hard to credit. But 
Mr. Deas. who is librarian and museum director to 
the Corporation of Sunderland, has put, his theories 
to the test, and has proved their soundness beyond all 
possibility of quibble. Briefly, the methods he adopts 
are as follows: Bach demonstration is preceded by a 
abort lecture, delivered in simple language by capable 
local specialists—the information given being just that 
interesting outline which is required by a person ap¬ 
proaching a subject for the flrst time. At the close 
of the lecture, each blind person'is taken in hand by 
a competent guide—one of a body Of ladles and gentle¬ 
men whose co-operation had previously been secured. 
The business of the guides is to assist their charges 
to examine the series of specimens set^forth for their 
edification. Attached to each specimen is a carefully 
prepared descriptive label. This Is read aloud by the 
guide, and supplemented by any interesting knowledge 
of the object which be or elm may possess. The 
hands or fingers of the Wind person are then guided 
to the Important features of the specimen. This 
conscientious guiding of the blind person’s hands," 
writes Mr. Deas, “to by no means a simple matter, 
Whan It i« remembered that the voice must be used to 
explain «efa feature a* th# moment of touch, and that 
ta ffeta way: ofito one person ton be satisfactorily dealt 
With af t ttme, tt Win be realised that an afternoon of 
v imels swrk to m* Its fatigue. hot a fatigue that 

by the most convincing ex 
preeskm* of gratitude «n tbe fart «t the wdptom.” 

* n ^ 




portunlty to examine every object, u small enrd giving 
a list of the specimens Is attached to the coat-lapel or 
dress, and each Item ts ticked off when It has been 
thoroughly handled. The foregoing remirks apply spe¬ 
cially to the adult blind, who were Invited to attend 
demonstrations on Sunday afternoons. On the Mondays 
following, however, the same programme was gone 
through for the benefit of blind children from the Ooun 
ell School. At these Juvenile demonstrations an expert 
blind teacher was present, who, huvlng already heard 
the lecture on the previous day. was well able to bring 
out the points that he knew from experience would be 
specially interesting to his young charges, and to ex¬ 
plain them in a comprehensible manner. It Is a note¬ 
worthy fact that many blind chlldreu are remarkably 
quick to assimilate Instruction, and use their hands 
with great dexterity; a j>oint which seems to supjwrt 
the views of Dr. Moutessorl, the new educationist, who 
claims that the natural way for little ones to lonru 
about things la to touch them. 

Mr. G. 1. Walker (the exiiert blind teacher of the 
blind referred to above), in a letter to Mr. Deas, writes: 
"The satisfactory point in connection with the demon¬ 
strations is that the Interest has deepened as time 
has passed. Discussions in the Bllud Institute and 
elsewhere have become varied aud interesting, and 
show that the minds of those attending have been 
awakened and stimulated, and made to uuderstaud that 
they are indeed deficient, and sadly ignorant of what is 
around them. This has not. produced any appreciable 
sqnse of bitterness and discomfort, but hag made them 
more sensible of the kindness and thoughtfulness that 
have so generously sought to bring them into contact 
with so many things in such pleasant fashion." 

The Center of the Stan 

I N a communication to the Royal Astronomical So¬ 
ciety Mr. Turner has shown that there to a center to 
the stellar universe such that as we recede from it the 
store become tower In number and their velocities de¬ 


crease. lie shows that the division of the celestial 
bodies Into two classes, of which the memtiers of one 
class approach the center while the members of the 
other cluss recede from it, give to the terrestrial ob¬ 
server tlie appearance of their being two maiu direc¬ 
tions. Oil tills theory Is explainable the relation be¬ 
tween the velocities of the stars and (be nature of their 
siiectra, the birth of movements of rotation In opposite 
directions In the same nebula and the occurrences of a 
preponderating numtier of new stars in the constella¬ 
tion Gemini. The direction thus found for the center 
of the stellur universe differs hut little from that de¬ 
duced by Mr. Lewis from statistical observations on 
double stars. 

Staircase Drawers 

A SOMEWHAT curious idea is to put drawers In the 
stnlrcuse and so make use of otherwise wasted 
spnee. This may prove to be quite useful in some cases, 
esiiedally In small modern houses, where even the least 
space needs to he made use of, owing to the lack of 
cupboards, which are generally absent. Drawers of 
this kind can l*e mudo to hold all kinds of household 
cleaning material, brushes, dusters and the like, as 
well as many objects that are not often needed. One 
point Is that the drawers should tie kept tight shut, 
for there is ulwa.vs plenty of dust on the staircase, and 
again, should one of them be left open, It might trip 
up a person who 1 m going downstairs. 

Congress on Hygiene and Demography.—The Govern¬ 
ment Printing Office, in Washington, has just completed 
the publication of the Transactions of the Fifteenth Inter¬ 
national Congress on Hygiene and Demography, Wash¬ 
ington, September 23-28th, 1912. It is a voluminous 
document, comprising 8 volumes, some of which are in 
2 parts each, bo that there are 9 large books in all This 
work to being distributed by the secretary general of the 
Congress, Dr. John 8. Pulton, Moitbv Building. Wash¬ 
ington, D. (\ 














134 


SCIENTIFIC AMERICAN 

Founded 1845 

NEW YORK, SATURDAY, FEBRUARY 21. 1914 

fuMlKhrit l> V Minin M'.I. liKorp,irnl«l Char lei Allen Munn. Frrail- 
ii»nt, Vixlrru k (imu-rw- Kwh. .Secretary and Ttnwurer 

kndiH 1.1 III. l-.ci Ofti.v or New York. N Y a«Second Cliuw Matter 
'i mil. Mai k JtcKiitercil m the Unlled State* Patent Office 
( upyrorht IVU liy Munn Jit Co.. Inc, 

Subacription Rate* 

. utm mi j"‘ wl ]J |ri v (iri .. (a((1 In ii nl)f d state* and powi nW lon*. 

Mexii-o, Cuba, and Panama 

Mih,n ripl UIIIS fur Foreign Countries, one year, pontage prepaid. t.M 

Sulim I Iptiuiis lor t anada, one year, postage prepaid. S.7b 

The Scientific American FuMicabon* 

S. lentllli American I eatabllalied 1S4A) .per year. t* 00 

s. lenlill. Anierlean Supplement establlshwl 1KT«. " " # «• 

Aineri. mi Ilonir* and Garden*. “ 

I In < iiinblned Hulwriptluii rate* and rate* to foreign co 
i lulling Caniula. will be furui*hed upon appflcatfc 
Remit hy postal or expre** money order, bank draft or cheek 

Munn St Co., inc., 361 Broadway. New York 

I he Kill tor is always glad to receive for examination Illustrated 
articles on subjects of thnely Interest. If Die ptuitograpbs are sharp 
the articles inort, and the facts authentic, the contributions will 
receive special attention. Accepted articles will be paid for at 
regular spats- rates 


Tht purponr of thin journal Ot to record aovuratelp, 
ttimplp, and iulnmHnylp, thv trot Id'it proyum in zci(-M- 
li/lc ktuiu Ivdyr and induatrlul ucMcwtmvnl. 


President Wilson on Canal Tolls 


E VKltY high-mitided American citizen, who puts 
the honor uud fnlr name of hi* country above 
every other consideration, must huvo felt a 
heavy burden lifted from his notional conscience when 
he learned that President Wilson favor* the reiieal ut 
till* hcssIod of (tenure** <>f Ihe provision of the Panama 
Canal Act exempting American cna*twl*e vessel* from 
tile payment of toll*. Mr Wilson, who liud already 
nhown himself to lie one of the most Just, fearless and 
powerful Presidents Unit have filled the Executive 
Office, 1ms expressed his determination that the Iniquit¬ 
ous cuual toll act shall lie rescinded, and In bringing 
hi* jKiwerful hand to I tear tnsm ('ongress in this 
matter, we tsdleve that he will have American public 
opinion liehtnd him. 

Anyone with cotntmm *ense and tin elementary sense 
of honor does not lmte to look very fur into this ques¬ 
tion to see thut it involves a distinct and deliberate 
breach of national good faith. In the year 1001 ihere 
was a treaty concluded between the Pulted States 
and Great Britain, known a* the 'ilay-Pauneefote 
Treaty," In which, in view of flrent Britain'* agree¬ 
ing to give up certain rights which she possessed at 
the isthmus of Panama, the Pulled State* agreed to 
operate the canal under similar working condition* a* 
regard* the whip* of all nation* milking use of the 
canal. Till* will lie midllj understood If we quote 
article 3 of the above treat), which reads a* follow*: 
"The Pulled Slate* adopt* a* the IiiihIm of the neutrali¬ 
zation of Nttch ship canal the following rule, sub*tnn- 
tlally a* embodied In the convention of CoiiNtnntliiotdc, 
signed the 28th of October, INKS, for (he free naviga¬ 
tion of the Suer Canal, that 1* to say: 1. The catutl 
shall be fret* und open to the vessels of commerce and 
of wur of all nations observing these rules on terms of 
entire equality, so that there shall he no discrimina¬ 
tion against any such nation or its cltlxen* or subjects, 
In respect of the condition* or charge* of traffic or 
otherwise ” 

Now one docs nol have to lie a lawyer to see that 
Ihe passage of a law ln*t year which exempted the 
shl|is of our eoastwi«e traffic from paying toll* nnd 
imposed lolls on the ship* of other nations was a dis¬ 
tinct breach of faith on the purt of our Government. 
The question |* one of plain da.v-by-day morality; mat¬ 
ters of moral right are universal In their application; 
and the (side of honor 1* Just ns strict In Its obligations 
on a powerful government like our own, a* ll Is upon 
the Individual citizen Nn.v, Is it not infinitely more 
binding? A breach of faith on the part of one man 
concerns himself only: lint a breach of faith on the 
part of our Government reflects uimn every one of the 
•me hundred millions of people who live beneath its flag. 

In some of the written and spoken discussions of till* 
canal net as expressed on the platform ami even In 
Congress Itself, there has lieen exhibited a noire moral 
obliquity which would lie regrettable In a child, bewild¬ 
ering In an adult, nnd Is shocking and huinlllntlng 
when It Is found In the august halls of Congress 
Njiecious cutchwords und misleading phraseology 
may easily divert the minds of a busy people from 
the real points at Issue In a controversy of this kind. 
"We built the cnnal; why should we not muke the 
other people pay for it?" “The Vnlted States has 
luvested nearly $400,000,000 In this enterprise; and 
Why should we he called upon to play the tmrt of 
the philanthropic benefactor hy charging our own ships 
the name rate rtf toll as we charge Hie ships of other 
uatlons who have contributed not n single dollar to 
the great work?" The ajpwer to this J* that after a 
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careful review of tbe situation, and in view of the 
advantages to be secured by the abrogation of previ¬ 
ously existing treaties affecting tbe Isthmus, and in 
view of the pledge of Great Britain that the Canadian 
and Hues canals shall be operated on terms of equality, 
tbe United states (lid enter Into a solemn agreement to 
operate the Panama Canal ui»on terms of equality, and 
the passage of the recent act exempting our ship* 
has placed us In a most deplorable situation In tbe 
eyes of tbe world, n* having committed an act of in¬ 
ternational dishonor. 

Furthermore, tbe President speaks of tbe exemption 
of our coastwise shipping from canal tolls a* economic¬ 
ally unjust. It. certainly Is. Much exemption would be 
Hlrnply to divert a portion of tbe reasonable profit* of the 
canal Into the pockelH'of certain private contoratUms. 
We cannot shut our eye* to tbl* fact The remission 
of these tolls will not mean the return of any profits 
of operation back to the National Treasury; and no 
amount of argument cun prove that It will. 

These, however, ure entirely secondary considerations 
In view of the fact that the obnoxious net of laBt year 
has awakened throughout the world a distrust of our 
national good faith. "Let justice prevail though the 
heaven* should fall,” say* Ihe ancient adage, and a 
sentiment thut was strong then 1* doubly binding to¬ 
day In an age that |joa*t* of It* advanced civilization. 

There will be a fight to uphold this act exempting 
coastwise whlwlng—n bittor fight, no doubt; but with 
the President himself so strongly on the wide of fair 
dealing, bucked as be undoubtedly Is, hy the sentiment 
of the large majority of the nation, we look confidently 
for the repeal of an act which should never have been 
allowed to cast Its shadow upon the history of our 
Federal legislation. 

Pittsburgh’s Smoke Bill 

S MOKING Is a costly habit, whether the smoker 
happen* to be a man or a town. Person* who 
have hitherto regarded the "smoke nuisance" as 
mainly an (esthetic problem will be startled by the reve¬ 
lations of Mr. J. J. O'Oounor, Jr., who ha* been Investi¬ 
gating the smoke of Ilttaburgh from the practical 
viewpoint of dollar* and cents. 

Here are the Items of Pittsburgh's yearly smoke bill: 
Cost to the smoke maker In the Imperfect combustion 
of fuel (of which smoke is the outward and visible 
*lgn), $1,520,740 Hotter methodH of stoklug would not 
only do away with most of the smoke, but, would effect 
a wivhig of 21 7 per cent In the present fuel consump¬ 
tion; In other wordN, about one fifth of the utillzable 
fuel of Pittsburgh factories now ‘‘goes up in smoke” 
and is a dead loss. 

Cost to the Individual citizen : (1) laundry bills, $1,- 
500,000; (2) dry clennlng bills, $750,000. These figures 
do not represent the total laundry nnd cleaning busi¬ 
ness of the city, but merely the exce** over what these 
Item* would be under Ideal condition* of smoke regula¬ 
tion. The same principle applies to the figures quoted 
Mow in connection with other economic effect* of the 
smoke mil*nnee. Pittsburgh 1* the greatest laundry 
town In the country, notwithstanding the fart that, 
with its large imputation of Unskilled laltorer*, It has 
a greater jiercentuge of citizens who do not patronize 
the laundries than almost any other city. The annual 
Iter capita laundry business 1* $312; about one third 
greater than that, of the average American city Dry 
cleaning hills are far larger In IMttsburgh than in most 
other cities, despite the fact that Pittsburghers gen¬ 
erally eschew light-colored clothing to such an extent 
that their city has come to lie known as “the mourning 
town." 

Cost to the household; (1) exterior 1 tainting, $330,- 

000; (2) sheet metal work, $1,008,000; (3) cleaning and 
renewing wnll rwper, $550,000; (4) cleaning and renew¬ 
ing luce curtains, $300,000; (B) artificial lighting, 
$84,000. House* lu Pittsburgh are painted every three 
years, while In most other cities the houses are painted 
every six or eight years. The shoet metal of roof*, 
gutters, s|*nits, etc., deteriorates twice a* fast in the 
smoky atmosphere of Pittsburgh ns In cities of average 
freedom front *iuoke, and therefore needs to be renewed 
twice a* often. It also needs repainting about twice as 
often. About 10,000 Pittsburgh households have their 
wall paper cleaned once or twice a year by u profea- 
slonal cleaner—u functionary who is unknown in most 
other cities. Pittsburgh woll* are rejtapered every two 
year*; In other cities from six to ton years is the aver¬ 
age. latoe curtains are wushed in Pittsburgh three or 
four times a year, and wllk curtalu* every two to four 
week*. The greatest cost in this connection Is due to 
the rapid wearing out entailed in frequent washing. 
The necessity for excessive artificial lighting In a smoky 
atmosphere is obvious. 

Cost to wholesale and retail stores: (1) merchan¬ 
dise, $1,650,000; (2) extra precautions, $450,000; (8) 
cleaning, $750,000; (4) artificial lighting, $050,000; (5) 
department stores, $175,000. Animal damage to mer¬ 
chandise due to smoke In typical stores, exclusive of 
department stores, range* from $75 In s drug coucern 



up to $1,500 at a hab«-_ 

«3t000 at a stationer* ^ i 
rent damage to goods hy atoakft. 
extra wrapping of cloth, taefab to 
stored, screens to keep oat wt,' * 
weather strips on windows, „ 

cleaning requires no explanation, A* 4*'»*!*.'< -~ 

stated that 80 per cent of the arttodal Ughttog1j» .|*R%.;- : 
burgh Is required by atmospheric condition* Jar ; 
smoke la responsible- Under this item account la thtSto’;' 
not only of the effects of dlminlehed 1 , 

of the reduced efficiency of electric and Other fau$fl|; ‘‘ 
resulting from the accumulation of soot on globes and 
shades. The losses experienced hy department attorny 
have been reckoned separately on account of tht wefci* ! 
ity of their stocks. These store* reprtrt damage to. 
merchandise running np to $25,000, and othwittotoW 
proportion. 

Coat to semi-public buildings: (1) office bojMtoto, 
$90,000} (2) hotels, $22,000; («) hospitals. $M.00a 
The additional expense in these cases to aoatogotm in 
Its causes to that tome by private house*, it te found 
that Pittsburgh office buildings use 13 pound* ef clean¬ 
ing powder per thousand square feet per month, as ' 
against 11 required in New York, Boston, Philadelphia, 
Baltimore, or Wa*hlngton. 

The total MU foots up $0,944,740 per annua; tad sw 
attempt has been made to Include such Items as de¬ 
preciation In the value of property, absence ot various 
Industries which are practically excluded to a smoky 
atmosphere, and, last but not least. Injury to human 
health. 


Rewards to Postal Employees for Inventions 

T HE appropriation art for the Tost Office Depart¬ 
ment for the year ending June 30th, 1914, author¬ 
ize* the Postmaster General to offer and pay 
periodically a cash reward for the Invention, suggestion 
or Meries of suggestions for an Improvement or economy 
applicable to tbe portal service submitted by one or 
more employees of the Post Office Department which 
shall be deemed the most valuable of those submitted 
and adopted for use, and for that purpose the sura of 
$10,000 has been appropriated 
To obtain the -reward the winning suggestion or In¬ 
vention must l»e one that will dearly effect a material 
economy or lnrreu*e efficiency. The sum to be awarded 
a* above to employee* is In addition to their usual com¬ 
pensation. The total amount to be paid In any one 
month or for any one Invention or suggestion I* not to 
exceed $1,000. 

it is provided that no employee shall be paid a reward 
under the act until he has qull-clalmed any further 
claim by him or his heir* or uM*lgu* and executed an. 
agreement that no application for patent has been made 
for auy such Invention. It does not apitear that tbe 
act requires that the employee or employees submitting 
the invention or suggestion shall be an Inventor or orig¬ 
inator. The prohibition of patent application Is unfor¬ 
tunate, since *uch application lead* to the only means 
provided by law for Ihe judicial determination of prior¬ 
ity of inventluu In cu*e of a contest. In any event, It 
seems unwise for (lie Government by one legislative act 
to deprive an Inventor of tbe benefit* of another act, 
especially since the Invention submitted for postal pur¬ 
pose* might have a greater usefulness outside Of such 
service and It* benefit to the limited service would not 
be lessened by Its more extensive employment elsewhere. 
A committee ha* lieen apjKitnted by Postmaster General 
Burleson to consider nnd |ta*s niton the merits of such 
Improvements as may be submitted under tbe pro¬ 
vision of the act 


T HE mathematical problem known a* the thro 
bodies’ has resisted the attempts to solve It mad 
by mathematicians from Lagrange to Poincari 
It has now at last lieen solved. This immensely diffl 
cult problem seem* very simple. Tbe problem Is to es 
press the motions of three 1 >0(1 to* of any mawtjeti unde 
the action of their mutual attractions, the attraction 
obeying, of courHe, Newton’s law of gravitation, Pole 
cato, tbe great French mathematician, who has Jiffi 
died, did an immense amount of \york on this problem 
and although not completely solving It, obta ined so n* 
very valuable results. He showed that In s tto h ctr 
cuinstances tbe bodies would be In the same postthmi 
again and again; in other words, that there exl» t <* 
periodic solutions. He also showed that a very remark 
able ease could exist where the bodies would first de 
scribe orbits which were nearly periodic, then gradual!) 
depaft from tbe periodic form, and then ag ai n , after ai 
immense lapse of time, approach the periodic tor* 
But all these solutions broke, down wtottobedta 
actually came into collision, it has beenrerorwdifoi 
Mr. ftondmann, astronomer at H elelftjtoto , -jfe'HSWh 
a solution which remains true after *■- 

been in collision and thus to obtain 
of thfe famous and seemingly i 
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o« IMO^OO hr Conf«« as an initial 
Hp^i jUjiTW 1 fa oytoyirtmiit project, 
id by the Maytr of this city. The project 
■ for Mix away Cowtta Barf and Diamond 
ti'.'flfftte iNtiMp, and th* removal at other rooks 
„. ; ..^ titer wteto haw prowd dangsrow to navigation. 

tateaaotag Mas of Steam TarMnsm-There i« an extra¬ 
ordinary development taking place is th. sire of the in- 
(fltidwi wit to to* field of steam twbteea. Wo were 
eoamitetetag a short white mo «B too toot that * unit 
if aOvOflO kttowoito had tana built; yet during the put 
fHUaafi at tola rise «ad another turbine of 26,000 kilo¬ 
watts Jbave been buflt, and it is stated that orders have 
bm placed tor tow ot 80,000 kilowatts aad one for 
> 84000 hfiowaite. 

Throe BeatoMa to fteefc Uhtot,-It is gratifying to 
mm that toe Ssamsn’s Bill provision of ‘'two deck¬ 
hands to easli boat” turn been checkmated by the pro- 
vWon Of toe International Conference that there shall 
be “wit Jeee than tone efficient boatmen’' for every 
lifeboat carrying torty persons and more for larger boats, 
■ This will result, as it should, in firemen, stewards, coal 
person aad other members of toe arew qualifying in 
the handling of boats. f . 

Larger Cyfindera for Leeemotlvaa—The Test Depart¬ 
ment of toe Pennsylvania Railroad has * 


at which they have determined that when a locomotive 
is converted from saturated to Superheated steam, her 
cylinders should be enlarged. The results obtained show 
that, to secure maximum economy, the eyliaen should 
be enlarged to such an extent that toe maximum indi¬ 
cated home-power will be developed at a out-off not 
exceeding 80 per cent. 

Theuand Foot Drydecfc tor Navy.—In bis testimony 
before the House Navel Affairs Committee, Secretary 
Daniel* advocated the construction at the navy yard, 
Norfolk, of a dry dock of the Internal dimension* at the 
Panama Canal, namely, 1,000 feet long, 110* feet wide, 
with a depth of 40 feet over the sill. Such a dock would 
aecoramodato the largest dreadnought that will ever be 
built far the United States Navy. That the dimensions 
am not too great is shown by the fact that some nations, 


considerably over 700 feet in length. 

Government Railway tor Alaska.—The United States 
Senate is considering the Alaska Railroad Bill, which in¬ 
volves toe expenditure of <36,611,000 for the construction 
of 783 mile* of railroad from a point on the southern 
coast of Alaska to the Yukon River. It is intended to 
make only 31,000,000 immediately available. Possibly 
the Government will take over the 72-mile road which 
runs from Seward to toe north, or the Copper River and 
Northwestern Railroad, 160 mites long, which runs from 
Cordova, making the one selected the first division of a 
general railroad system. 

Tenders Derail Trsias.—Mr. H. W. Belknap, of the 
Interstate Commerce Commission, commenting on a 
wreck last October in which 17 passengers were killed, 
and 130 passengers and 6 employees injured, finds that 
the derailment which canned this disaster took place at 
the forward truck of the tender. He states that on 
account of toe comparatively short wheel base, high 
center of gravity, and movement of water in the cistern, 
contorting of surging back and forth and from side to 
side, the tender is subjected to overturning and derailing 
torsos, which are aggravated by any irregularity which 
flrfstefothatraek*. Daraflmattt® of this kind occur more 
or ‘teas frequently on every larfie railroad in the country, 
and bp* tinted he given.#* closest possible study to 

am and* * 


their « 


, as far as h practicable, 


hrnCJSt in tos Mg Bear Vtiisy.teblti orovwi that, 
«*«» suitable foundation* ran be found. It Is not asses. 
•*7 to bnttd the kt«e aad costly solid gravity dam, 
whlab, to* hitherto Mm the praraihag *!»• The new 
' J ' of a tori*. ot thin trobsd walls, with toe 

tnator tbs thrust of the water to 
.... -■ ibalaiiasumnf safetyof 18 A, 

Mm Hd* type of 



i at Unfitted# ha. been mads 

In tm*W*jk m» ***** ***** and Kisaidugu. 
Astroasmienl obserrstioes mare first made at the two 
station: than tbs HtaWngu obroaometsr was compared 
with the Kooakry eteotromagnefcte olook by means of 
wircteaa signals; and tbsresattswaw checked by a further 
set of asteonearieal ofanrvatfcms, 

Wlrekas at toe liadssbsrg O bser va tory.—The aero- 
logteal observatory at Lindenberg, whioh is the head¬ 
quarters of Germany’* storm-warning service for aero¬ 
nauts, has been equipped with wireless telegraphy. 
The new installation will communicate with the wireless 
outfits os aircraft, and will serve the double purpose 
of disseminating meteorological information and of warn¬ 
ing aeronauts to look out for kite-wires in the neigh¬ 
borhood of the observatory. At night a fixed search¬ 
light nod * flashlight are to be used to indicate the posi¬ 
tion of the observatory, and further aid in preventing 
ooliufcm* with kite-wires. 

Seetric Automobile Charging Statom.-The New 
York Electric Vehicle Association has issued a booklet 
containing a list of charging stations within a hundred- 
mile radius of New York city. Also a map showing the 
exact location of the charging stations. In’ the majority 
of oases under the charging station the following data 
are given; Maximum amperage available; maximum 
voltage available; hours during which servioe is avail¬ 
able; prices charged for boosting. The booklet should 
prove invaluable to owners of electric automobiles in 
the vicinity of New York, and should do much toward 
the promotion of the electric vehicle for out of town use. 

Efficiency of toe Battery-drive* Tractor.—About a 
year ago the Pennsylvania Railroad put into service in 
Jersey City, N. J„ a battery-driven tractor to haul 
freight cars through the streets. Previous to that the 
work was done with horses. A report has recently been 
published on the cost of maintenance and operation of 
tbe tractor for seven month*. The total cost, including 
interest and depreciation, is 34,627.88. Had horses 
been used instead, the cost for the same work would 
have been $8,179.10, so that the tmotor shows a saving 
for seven months of $4,661,22. Seven thousand seven 
hundred and twenty-three oars were handled and the 
cost of the servioe per car was 0.938 cent, while tbe 
cost <rf the servioe per ton was 0.028 and per ton mile 
0.067 cent. 

Heat-staring Msgnxtne.—An inventor in Stockholm, 
Sweden, has devised an apparatus for storing heat. It 
consists of a mass of heat-absorbing material, in which 
is placed a coil of wewtance wire. Surrounding the 
. beat*taring material is heat-insulating material, while 
at the top is a damper which may be operated to permit 
the heat stored in the magazine to radiate out of the top. 
The entire apparatus is inclosed in a heat-radiating 
cover. To facilitate the radiation of heat there is a 
system of air passages through the heat-storing materials. 
The apparatus in adapted to be used during off-peak 
periods, storing heat which may be used as needed. 
An experimental apparatus about a yard high, 25 inches 
long and 16 inches wide showed a storing capacity of 
about 26,000 kilogramme calories, while a temperature 
in toe storing magazine of about 600 deg. Cent, or about 
1,100 deg. Fahr. was obtained. 

Electric 8 tertfi ration of Milk.—The sterilization of 
milk by eleetrloity without injury to flavor or nutritive 
qualities bids fair to become a regular practice. Recent 
attempts to kill the bacteria in milk by brief exposure 
to the ultra-violet light from a quartz mercury-vapor 
lamp have attracted considerable interest, but these 
attempts have not resulted in success. The milk is so 
opaque to the rays that it was necessary to expose it in 
thin sheets and then a dangerous fraction of the bacteria 
eeeaped toe killing process. Another objection has been 
that the necessary intensity of ultra-violet light gave an 
unpleasant taste to milk. Another process has been 
developed at the University of Liverpool under a grant 
from tile City Council and the experiments, carried on 
for the put two yean, are most promising. Exact 
details at toe method have not yet been made public, 
but'it is stated that a high-tension eleotrio current is 
used and that the exposure is exceedingly brief. The 
taste of the milk is not changed in the leut, nor is tbe 
“bouquet” lost. Expert dairymen testified that they 
could not detest any difference in treated and untreated 
samples. In fact, the City Analyst found no change in 
the composition of milk so treated or at least so little 
u to he negliftole. It seems remarkable that the acid¬ 
ity did not increase. Naturally there wu no coagula¬ 
tion- Heating waa trifling; All pathogenic or danger- 
oat bacteria were killed bar the electrification, and it was 
stated hy the stisntista that perfect sterilisation could be 
oeoured with longer treatment. The feeding tests so 
for Mv* bam made on kittens which grow (at on the 
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Wanted: Method of Keeping Seats Dry.— In toe city 
of London, where self-propelled ’buses form such an im¬ 
portant part of the transportation system, difficulty has 
been experienced in keeping dry the outside seats. In 
oonsequenoe, the London General Omnibus Company, 
whieh operates by far the greatest number of ’buses, is 
inviting inventors to submit ideas to overcome the 
trouble. The ideas should be sent to the chief engineer 
of the company, whoso address is 9 Grosvenor Road, 
Westminster. 

Effect of Corseting on Upholstery.—It has been ad¬ 
vanced by person* who are in a position to know that the 
styles in ladies’ corsets exert a marked influence upon the 
design of automobile upholstery This is explained by 
the fact that whereas one stylo of corset, in vogue to-day, 
may encourage a luxurious lolling position <>f tin, wearer, 
another style, in vogue to-morrow, may compel a severely 
upright position. Consequently designers find it in¬ 
cumbent to study other things besides automobile en¬ 
gineering. 

Nothing New Under the Sun. —The illustration and 
description of an eleotrio device to assist carburet,ion, 
which waajpublished in our Automobile numher, brings 
to mind that a device of a somewhat similar nature was 
used as long ago as 1903. It was applied to a surface 
carbureter on a motor bicycle and consisted briefly of a 
coil of iron wire wrapped inside the intake pipe. The 
wire was heated by passing through it a current of elec¬ 
tricity from an accumulator. The device worked well 
but nearly caused an explosion owing to the fact that it 
created rather too much heat. 

A Shortcoming of Cooling Systems.—Despite the plane 
of perfection to which the modern automobile water 
oooling system has l>een brought, the fact nevertheless 
remains that it has an inherent defect that should be 
plainly apparent to anyone who has eyes to see. The 
fan behind the radiator is designed to draw air in through 
the tubes of the cooler, and because its action cannot be 
made discriminatory, it continues to invite inside all 
manner of dust and dirt and winged insects. One foreign 
manufacturer has eliminated this troublo by causing tho 
air drawn in at the front to be expelled at the sides of 
the radiator. With the widespread use of radiators, It 
seems that there is room for tho exercise of ingenuity, 
which almost certainly would lie rewarded, for tbe need 
of a bettor method of directing the circulating currents 
of oool air is real. 

Things that Militate Against Pneumatic Engine 
Starters.—Size and weight of parts, together with a 
degree of complexity that is permissible only in view of 
the result accomplished, have militated somewhat 
against the general use of compressed air engine start¬ 
ing devices, ('oupled with these disadvantages there 
always has been, and probably there always will be, the 
objectionable propensity of compressed air to escape its 
bonds on the slightest provocation. It is not the easiest 
matter in the world to confine compressed air in such a 
way that the pressure will remain practically constant 
for long periods, and when the problem is augmented by 
subjecting the apparatus to the continual vibration that 
js impossible of elimination ill the automobile, the dif¬ 
ficulties attendant upon the satisfactory use of air as an 
engine starting medium are considerably increased. 

Electric Lights at Low Cost.—While it goes without 
caymg that an electric lighting system is a most de¬ 
sirable feature in an automobile, the high prices at 
which most of such systems are offered to the public 
precludes their uso by many owners. Realizing this, 
a well-known manufacturer of automobile specialties 
has just brought out a new electric lighting system, 
of novel construction, tho pnnoipal feature of which 
is that it can be installed easily and sells for only $12. 
The system comprises a dash lamp, a tail light and a 
portable troublo lamp. The tiody of each lamp is made 
of hard rubber instead of metal and contains a power¬ 
ful lens. The tail lamp has a red lens for the warning 
signal and a slot underneath, with a white light for 
illuminating tho license plate. 

A New Type of Motor Vehicle Tire.—There has ap¬ 
peared upon the market a brand new type of automobile 
tire in which rubber or rubber compounds of any kind 
are oonspiouous by their absence. Despite this fact, it 
is said that the Bhoek absorbing proclivities of the tire 
are quite equal to those of the rubber variety. The tire 
is oompooed wholly of cotton fabric which is made water¬ 
proof and oompressed into a steel run, tho threads run¬ 
ning diagonally from tread to base. No adhesives, 
binders or compounds arc used. A somewhat peculiar 
characteristic of the tire is that after use it picks up a 
coating of grit and small particles from toe road which 
become partly imbedded in the fabric and sustain much 
of tbs wear. The tire has a shook absorbing quality 
somewhat akin to that of a bog of meal that is struck a 
heavy blow; rebound is musing. The tire weighs ap¬ 
proximately 30 per cent loss than a solid rubber tire of 
tbe same size. Although developed primarily for com¬ 
mercial vehicles, th* tire can be used on pleasure cars. 
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A Flat Band With Only One Surface and 
One Edge 
By Carl Hering 

S OMK Intellectual cutertalnmeut may be obtained by 
taking n strip of pn[>er, say un inch wide and 8 or 10 
inches long, and asking others to manipulate It in some 
way so that it will have only one surface and one 
edge Originally it has two surfaces and four edges; 
by pasting the two ends together so as to produce an 
ordinary ring like n napkin ring, it will still hare two 
surfaces, but now only two edges. 

Although generally thought Impossible at first, It Is 
really ijuite simple. The solution consists In pasting 
the two ends together as though such a ring were to 
be formed, but first giving the strip a twist of half a 
turn The former two surfaces and two edges will now 
form only one continuous surface and only one con¬ 
tinuous edge. 

Further entertainment may be obtained by cutting 
the ring In the direction of the length of the band, as 
though forming two narrower rings of it, and asking 
whether these two rings will be linked or unlinked. 
The guesses will generally be evenly divided, but both 
are wrong, as it forms only one ring of double the 
diameter. If the targe ring thus formed 
ia again cut in the same way, one might 
now expect it to double in size again, but 
it will surprise one again by this time 
forming two rings doubly Interlinked. 

When the original is similarly cut into 
three parts It will form one small ring 
and on# large one Interlinked with It. By 
giving the original strip a whole twist in¬ 
stead of a half, it will have two surfaces 
and edges and will cut into two rings 
linked once Three or five bulf twists 
again form a ring with but one surface 
and one edge, and will cut up into other 
though more complicated oddities, one of 
which is a single ring with a knot tied 
Into itself, somewhat resembling a pretzel. 

The single surface ring is also of Inter¬ 
est as a mechanical and mathematical 
oddity. To show its true shape when It 
is formed according to a regular law, the 
writer had a model constructed. In its 
simplest form this law is, to consider the 
center Hue of the ring to be a circle, and 
the baud Is then described by a short line 
perpendicular to the circle and bisected by 
it, moving along the circle and at the same 
time turning or revolving around that part 
of the circle ob an axis, so that when it 
has made its complete circuit of 3(10 de¬ 
grees around the circle it has made a half 
turn around its axis, that is, ISO degrees, 
the two movements being, of course, per¬ 
fectly regular, one degree of revolution 
for every two degrees of advance. 

An ordinary strip or band of paper or 
metal made into such a ring as descrllted 
above, will not take the shape of the regu¬ 
lar form, as it would have t<> bend edge¬ 
wise to do so, hecuuse one edge would 
have to be greatly stretched and the other 
greatly compressed. A paper or sheet 
metal ring will take an oval shape, in 
which the helical twist is mostly in one 
half and the cylindrical bend mostly in 
the other half. 

The correct shape can be obtained only 
in a model free from any Internal strains. 

Hence it was made of a tore or thick 
ronnd ring of wood, of circular cross sec¬ 
tion, as shown in Fig 1 On the outside 
of this was then drawn the spirally shaped edge, and 
the part not wanted was nit away. The edge of the 
finished ring is therefore a part of the original surface 
of this tore. The band ring, thus formed, is shown 
In Fig. 2. Being made of wood, it had to be given con¬ 
siderable thickness for the sake of strength. Bands 
running lengthwise were painted on It In order to show 
its properties to better advantage. The white line at 
the center forms a circle (If the thickness Is neglected), 
and if all the rest were cut uway, this portion would 
form a circular ring whose solid part has a square 
cross section, und a twist of half a turn. 

If a narrow strip of paiier were laid oti the surface 
Of this white band, completely covering it, and had Its 
beginning fastened to its end, it would when removed 
form a single ring of double the diameter of the orig¬ 
inal. If the same were done with the bands near the 
edge, two rings of double the diameter would result 
If the model were cut through between the white 
bend and those near the edge, and -supposing it were 
tnede of some flexible material, a large and a small 
ring interlinked with it, would lie produced. When the 
width of the band is made greater, for the same center 
line diameter, the timidity of the shape becomes more 
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pronounced. When the width equals the Center line 
diameter the edge passes through the center where it is, 
for a very short distance, coincident with the axis. 
When the width is increased still more a peculiar re¬ 
versal of curvature takes place. A Umlt to the width la 
reached when the edge touches the other side of the 
ring, that is, when the width is nearly twice the diam¬ 
eter, depending on the thickness of the band. 

When revolved on its axis it produces a flow of air, 
hence act* as a noiseless fan as distinguished from 
those with blAdes which produce a succession of puffs. 
It also acts as a mixer for concrete or ice cream. 

The peculiar surface of this ring occurs In nature in 
the conch shell, though somewhat Imperfectly. A round 
rubber ring like an umbrella ring, when split in the 
direction of the planes of this single surface ring, will 
form a ring of double the diameter. 

When such a ring is cast of a soft metal like lead, 
then cut In the plane of the axis, unrolled and un¬ 
twisted, so as to form n flat strip, it has the shapes 
shown iu Figs. 8 and 4, differing in where It is cut 
Hence if a piece of sheet metal is cut to one of these 
shaiies and then has its ends brought together, after 
giving it a half twist (a to a, ft to ft, etc.) it will ap¬ 
proach tlie regular form The horse-shoe template (Fig. 
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Some curious single-surfaced, single-edged bands. 

4) is perhaps the easier of the two to manipulate, as 
the curvature is then least at the Joint 
A still more curious single surface ring is shown in 
Fig. 6, The cross section here ia a square, as though 
mado of a bar of square cross section, but instead of 
being given a half twist it is given only a quarter twist 
At first sight, it looks as though it should have four 
sides and four edges, but it has only one of each. 

If cut lengthwise, dividing the square cross section 
into halves, it will be found necessary to cut twice 
around the circle, and it will then (If of flexible mate¬ 
rial) form one ring of four times the diameter and one 
quarter of the cross section. A round rubber ring can 
thus be split to form one four times as large. If the 
edge of the ring, Fig. 5, Is ent off by a slanting cut, 
it will form a large ring while what remains will be a 
ring of the original diameter. 

By making the section a regular hexagon, octagon, 
etc., and giving it a twist of one utxth, one eighth, 
etc., respectively, the ring wHl appear still more odd 
and deceiving, and if similarly cut, would form a ring 
six, eight, etc., times as large. The cross section of 
this form must of course be a regular polygon. 

The one having a triangular Section (Fig. 6) is of 


special interest, as there hi t 

in ita irregularity, and the i , . , 

tnaltlple of one third. It cuts-jito* vwlshf a* afhto- ■' 
depending upon the direction of ' 'j'v.J'W, 

When any of these rtnga, particularly CfcOM 
latter kind, are revolved around their txl*, ttwy vtfflf/y 
give a very good reproduction o t the dnnatnWh 
revolution of a vortex ring, mow eonummly represents# 
by the usual smoke ring. This it made more evident by,, ; 
painting hands of different colors on them, like thoe# , 
on the models here shown. 

The rings will then appear to to revolving crowd 
their circular center line as an axis, precisely as the 
vortex ring does. In fact, they then actually constitute 
a kind of vortex ring and ought therefore to have sokes ,j 
of the properties of such rings, like rolling through air 
or water in the direction of their axis, or If tUa axis 
Is at rest, then moving the air or water in the opposite ’ 
direction, therefore acting as a propeller, though as tut 
effective propeller it is subject to improvements in 
design. 

The center of gravity seems to be at the Center of 
the circular axis, hence such rings revolve smoothly, 

By securing to the ring a shaft In the line of the axis, 
a top may be made which when spun at a low speed 
will show the vortex ring motion quit* 


Fresh Discoveries Regardiitf H*d 
Blood Corpuade* 

S OME interesting observations ott red 
blood corpuscles have been made by 
MM. von Llebermann and von FllUnger 
of Budapest, according to Kosmos, to the 
effect that many diseosea which are not 
themselves, properly speaking, blood dis¬ 
eases, nevertheless produce injuries in 
these corpuscles, such injuries being ob- 
aervable In a salt solution, though not 
discernible under the microscope. They 
first, made a suitable salt mixture In which 
the red corpuscles of a healthy man re¬ 
mained unaltered, one drop of the blood 
being placed In five cubic centimeters of 
the solution. This was verified with a 
number of healthy itersons, and then tests 
were made with the blood of persons suf¬ 
fering from vurious diseases, among those 
mentioned being cancer, inflammation of 
the lungs, and inflammation of the breast 
In all these cases the red blood corpuscle* 
Immediately dissolved, 1. e., they gave np 
their red coloring matter to the solution. 

In other words, hemolysis, or dissolving 
of the blood, took place. The conclusion 
drawn is that probably in all diseases, and 
certaluly in those named, the red blood 
corpuscles, though seeming quite sound 
when examined under the microscope, 
have in reality sustained alterations or 
Injuries robbing them of their resisting 
power. 

We must conceive that they have 
been jsfisoned by the virulent metabolic 
products which circulate In the blood of 
all diseased persons, and the fact that 
they were Injured by such various diseases 
well illustrates the fact that the iUneea 
of auy organ sympathetically affects the 
whole organism. 

Another valuable obaervation was made 
in this connection. It was found that the 
injection of alcohol produced temporarily 
a similar effect on the red blood cor¬ 
puscles. They were, in fact, poisoned by 
the alcohol for a time. 

The Theory of Gravity 

I N an extremely interesting paper on this subject in 
the Philosophical Mapanine, Prof. McLaren considers 
the universe as possessing four dimensions, and also 
retain* the notion of time. The unlveree no considered 
is regarded as changeless, bat not timeless, and differs 
in this respect from Minkowski's four dimensional uni¬ 
verse, Prof. McLaren comddeni that throughout the uni¬ 
verse there is but one ultimate substance. This sub¬ 
stance boa, however, two forms, “matter” and “ether,” 
which are exclusive one of the other. Matter is -a 
region where the fluid grows or decays. This theory 
strongly resembles that proposed long ago by 'Bepiwfl 
Hlemann. Prof. McLaren pleads for an unprejudiced 
examination of these views, revolutionary as they are, 
in view of the widespread feeling that ther e is mm* ■ ' 
WlUl the **’ tD0Cluuli< * 1 ttoortes of , : 

The Lighthouse Reservations on the Great Idhet 
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Mjj^Blldreteoflier Juptor was Mttwe. ■ 
% bed by Oongreee, May 15th, 190$; the 
haul was lalA October lath, 1M1, and the 
.■MM** hrto commtadon April 7th, 1018. 
«hs was buflt in conformity with the rules 
i the American Bureau at Shipping. She 
Is of twin-screw, stogie-deck type, and wu 
detuned for ft epeed of 14 knot* with 
48W ehftft horse-power, on ft draught of 
27 feet 9 inches and A load displacement 
><t$ t 18,240 tone. She carries 11 officer* 
and 148 men. The general dimensions of 
this large collier aw: Length over all, 
842feet; beam. 60 feet; mean draught, 27 
feet 6 inches, 

She has four decks forward and five 
aft, tjhe forecastle and poop each being 
one deck higher than the upper deck. 
Araidehip in the cargo apace there is but 
one deck. There are nine water-tight, five 
oil-tight and two non-water-tight athpart- 
shlp bulkheads. There are thirteen cargo 
holds. Those that may be need for oil are 
111 pain, one on each aide of the ship, and 
they are divided by a fore-and-aft bulk¬ 
head. The holes that are used for coal 
extend only the width of the ship and are 
of the self-trimming type- The coftl-band- 
ling gear calls for a delivery of 100 tons 
per bucket, per hour, when the gear Is 
operated by a wiachman with one week's 
experience. The booms and the rigging 
ftro supported from towers, each consist¬ 
ing of two A-frames tied together with 
X-bmces. There are seven of these tow- 
era In the waist of the ship and one on 
the superstructure. There Is a single A- 
crane between the two after towers, which 
serves as an additional support for the 
fore-and-aft trolley ways which run be¬ 
tween towera 6 and 8. At each tower ex¬ 
cept towers 1 and 8 there are four booms, 
two on each side of the tower. The 
thwartsblp cable span, which acta as a 
track for the trolley, runs from a boom 
head on one side of the ship to a boom 
head on the other aide, and the cable span / 
gives a travel of twenty feet beyond each 
aide of the ship, and has auffldent height 
to clear the deck of a battleship twenty 
feet above the collier's deck. There are 
two winches, one clam-shell bucket of one 
ton capacity, and a trolley for each pair 
of booma. The hoisting engine Is twin- 
cylinder with a 10-lnch diameter and 12- 
lnch stroke; It runs In one direction only, 
and has a throttle operated by a foot 
lever. The trolley engine is twin-cylinder 
with 8%-inch diameter and 10-inCh 



A most Important advance In the development of the X-Eay U the Invention of a new 
Boentfen tube by Dr. Coolldge. As a result of the Invention the time of expoeuro te 
reduced to but a fraction of what It has hitherto been. The tube U bo flexible that It can 
he operated at a penetration eo Blight as to show the Abe blood vessels of the hand or 
foot at one Instant, while at the next it can be lncreaaed so that a penetration far exceed 
lag anything possible with the oSSInary tube can be secured. 

The new high efficiency Coolldge X-Ray tube. 
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stroke; it has reversing links for chang¬ 
ing the direction of rotation, and this Is 
operated by a hand lever; the throttle 
being operated by a foot lever. IQuch 
bucket requires two men to operate It, one 
man to open and close and bolst and low¬ 
er and another to traverse. 

For filling and emptying the cargo holds 
with nil there are four 6-lnch gate valves 
on the forecastle and fl-lnoh wrought Iron 
pipes which lead from these valves down 
through the forecastle, where two on each 
side Join Into an Much pliie, and these 
two 8-lneli pipes In turn connect to a 10- 
lnch riser which leads <!,,«•« Into the 
pump room. In the pump loom are two 
14-inch by 12-inch by 12-inch horizontal 
duplex pumps, rated at 1.000 gallons per 
minute each. 

The main engines are of n new type, 
consisting of one Curtis turbo-generator, 
two induction motors, two water-cooled 
rheostats, and one main switchboard. The 
turbo-generator furnishes power for the 
motors, the function of the generators and 
motors being solely that of a reduction 
gear. All changes of speed are made by 
changing the speed of the turbine, thus 
varying the frequency of the generator, 
and consequently the speed of the motors. 
The speed reduction ratio Is therefore 
1 to 18. The object of this Installation Is 
to obtain the high efficiency of high¬ 
speed turbines and the high efficiency of 
low-Bpeed profilers The weight of the 
Installation is less than that of the stand- 
4rd type of ship drive, and the space also 
Is less than In any of the present Installa¬ 
tions of marine turbines or reolprocatlug 
engines. 

The New Coolidge Roentgen Ray 
Tube 

By Herbert T. Wade 

I N using the Roentgen ray tubes the 
penetration of the rays has hitherto 
been controlled by regulutlng the vacuum 
of the tube, and, except for lnluor details 
of construction and methods for such regu¬ 
lation of vacuum, there lias been little 
fundamental difference In the tubes used 
A new tube, however, designed by Dr. W. 
I). Coolldge, at the great research labora¬ 
tories in Schenectady, has recently been 
developed in which un entirely new prin¬ 
ciple Is Involved. This tube gives a pure 
electron discharge and serves to reduce, 
Id great measure, the actual time of ex¬ 
posure; In fact, It lias been considered 

(OraltnuBd on page 170 ) 
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Modern Hand-Grenades 

The Aasen Hand, Rifle and Mine Grenade 

By Mujor H. Bannerman-Phillips 
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• of tho "firenade" In modern warfare la a re- 108 hits. The range varied between 300 and 400 meters, face. At a distance of 10 metera they WTO . 

f mi ancient practice, and the term was first The rifle grenade complete weighs about 660 grammes least 100 millimeter* of wood and Wll ^ 
uWllcv in reference to the siege of Arle* in and contains 72 ballets each weighing 2,6 grammes and metera. A hundred soldiers W OW 

|l the end of the seventeenth century soldiers about 70 grammes of explosive. These 72 projectiles line of these mine grenades 4,000 meterg to jgjf 

sere trained to throw grenades by hand, hence cover an area of at least 40 to 50 square meters, The lees than two hours. « 

•grenadier." The grenades were hollow balls rifle grenade can be used with an ordinary military , 

other metal, or annealed glass, about 2% ■ rifle at all distances up to about 400 meters. The de- Ear tbamkc ' /> /IvCgt 


Inches In diameter, filled with gun powder and fired struettve efficiency of the grenade is due mainly to the 
Lty a fuse which was lighted before throwing them. fact that the Interior percussion mechanism causes it 
Sodlurs of long service and acknowledged bravery were to explode immediately on impact and before the gren- 


selected for grenadiers, of whom there were compara¬ 
tively few In each regiment of infantry at first, though 
later there were grenadier companies, and still later 
the "grenadier company" of each battalion took prlor- 


i parade In both the English and French armies, are shown by numerals recording the hits o 


rifle at all distances up to about 400 meters. The ae- n*mnt Earthflmte ' w*vVi 

struettve efficiency of the grenade Is due mainly to the ine 1 , •,!' v ,/' 

fact that the Interior percussion mechanism causes it AT this writing, a few days altar the etcth quabe V; 

to explode immediately on impact and before the gren- *»of February 10th, It l« impossible to present mote 

ade has time to bury itself la the ground. than a fragmentary account of the I# , 

fi. Salvoes from seven “howttaers" were fired at a be sure that much of the Information now available to* ■ : 

group of 80 figure targets placed within an area of the subject Is accurate. Even 11 the disturbance had 

about 900 square meters. The results of the first salvo been far more severe, entailing immense \am 8fl4 r 


i far more severe, entailing i 


each tar- and property, we should bo In much the same state tiff,,, 
i had re- uncertainty. As matters now stand in this easmtry, U 


though they no longer carried the little spherical pro- get After the fobrth salvo 68 figure target* had re- uncertainty. As matters now stand in this countr y, It 

Jectlles which first gave them their unme, and were celved 143 hits between them. The distances varied Is nobody’s business in particular to collect and d igest 

mainly distinguishable by the height of the men, and between 280 and 310 meters. The grenades used were reports Of earthquakes Immediately after their occur- 

their special uniform or head-dress of tyi>e O, each weighing 1 kilogramme and containing rence, when all the facts are fresh to the obeervat** 

Hand grenades were used to h large extent during 21B bullets and 200 grammes of explosive (Ecko). This minds, and a high degree of accuracy In the record,la 

tho Hnsso-Japanem: war, more particularly by both O type can be thrown by hand up to 40 meters and therefore attainable. Seismographs are to operation 

sides when fighting at close quarters during the as- with the "howitzer" or discharging tube up to 300 at a few widely scattered points, but there is ho aye- 

saults on the various forts at Port Arthur. The Jap meters. The “bowltser” weighs 12 kilogrammes and tematic and prompt Interchange of their record*, wto- 

ariose made them In the form of a small tin cylinder, can be carried in a special case as one would carry a logons to the process of assembling meteorological be¬ 


sides when fighting at close quarters during the as- with the "howitifer" or dls 

saults on the various forls at Port Arthur. The Jap- meters. The "howitzer" we 

unose made them in the form of a small tin cylinder, can be carried in a special ( 

sUmt 8 Inches long and 3 inches In diameter, filled rifle. The bullets cover an i 

with a high explosive and with 
about 7 Inches of safety fuse pro¬ 
jecting through a hole la the lid. 

This fuse being lighted before the 
grenade was thrown would nllow 
slwut 9 seconds for tlw missile to 
reach Its destination previous to ex¬ 
ploding. hut would not hum long 
enough to allow an enemy to pick 
It up when falleu and hurl It hack 
before It liad done Its work. This 
wan. In a maimer, harking hack to 
primitive methods, and any small 
closed tin receptacle would serve the 
same purpose If it were charged 
with gun-cotton or dynamite and a 
detonator arid fuse attached la the 
usual way. The effect of these hand 
grenades when exploded In a con¬ 
fined sjwce Is sometimes very dead¬ 
ly. For lustauce. on one occasion a 
itUMNlan guard of no less than seven¬ 
teen men were killed tushie a guard 
room by an Improvised grenade, 

.consisting of a fused slab of gnn- 
lotton which was throwu through 
olio of the windows. *• 8okfl» r equipped with band grenade*. 

So effective is this class of pro- *• 8 * vw * 1 ty P** 

jecttie whet, used under suitable con- Type. 0 f grenade, to be u 


L case as one would carry a logous to the process of assembling meteorological ob- 

i area of at least 80 square servattona by telegraph which has been brought to outfit 

perfection by the Weather Bureau. 
In short, the United state# Hela- 
mologteal Service Is still only a 
dream; Just as the national weather 
service was for the far-seeing 
American scientists of half a cen¬ 
tury ago. 

The earthquake In question oc¬ 
curred a little after baU-paat one 
o’clock In the afternoon. The Seis¬ 
mograph at the American Museum 
- of Natural History, to New fork, 
registered preliminary tremors be¬ 
ginning at 1:33:6; the first well 
marked shock at 1 ‘.88:25; the maxi¬ 
mum at 1:33:46; and trailers con¬ 
tinually until about 1:36. The ma- 
croselsm lasted hardly half a min¬ 
ute. Shooks perceptible to the hu¬ 
man senses occurred to eastern 
Pennsylvania, New Jersey, New 
York State. New England, and lower 
eastern Canada. The epicenter ap¬ 
pears to have been somewhere to 
the lower St. Lawrence Valley, So 
far as may be gathered from press 
8 - A ™ Uey of bowl tier muto. dliq.atcbes. it cannot have Men very 

es gren* e* distant from western and northern 

: use to modern warfare. Nw Tork - who « the disturbance 

reached an intensity of 6, or pos- 
ilf-clrde, and travel forward stbly 7, on the Rossi-Forel scale. At Binghamton, Penn 


dltlous such as by storming parties ’ reached an Intensity of 6, or 

on siege works or In small sorties by the besieged with meters In the shape of a half-circle, and travel forward sibly 7, on the Rossl-Forel scale. At Binghamton, 
the object of attacking sup-heads and approaches, that aud Hldeways after the bursting of the grenade, but Tan, and Syracuse walls were cracked, unstable objects 

the JiiiHinese found It necessary, when working In the none are driven backward toward the thrower. These were throwu about, and a mild panic occurred among 

trenches close to the enemy's line, to protect themselves grenades are consequently of great value for fighting at the Inhabitants. In Manhattan very few people were 
by apeciul wooden frames about 7 feet, by 4 feet close quarters. They are so constructed as to be secure conscious of the Bbock, but It was distinctly perceptible 

with Htont wire netting projecting above the parapet. from bursting until they have traveled at least 8 metera to parts of Brooklyn, owing evidently to local ‘" itfH l- 

It la wot to he wondered at therefore if inveutors have on their way toward the target lty of the soil. After-shocks were reported from New 

endeavored of late years to produce grenades which C. A single volley of 7 hand grenade*, namely, 8 England on the 11th. 


lty of the soil. After-shocks were reported from New 
grenade*, namely, 8 England on the 11th. 


bile deadly to the enemy on explosion shall yet be of type 41 and 4 of type C, thrown by hand from be- The whole phenomenon was one which would hare 
r pa bio of being safely handled by the thrower. The hind covers at the targets shown to sketch. Result: attracted little attention If It had occurred to one of 


Aasen hand, ritle, and mine grenades are constructed to 
meet these conditions, a* will be seen from the follow¬ 
ing particulars furnished by the manufacturers. Our 
cover Illustrates both the rifle and howitzer form of 
the Aasen grenade. Of the Illustrations on this page, 


targets as shown by the numerals on the the great seismic belts of the earth. Happily * 


latter. The hand grenade, type 41, weigh* about 1 kilo- 


e rare in the eastern United States; thoug h the 


gramme, contains 190 bullets of 2.4 grammes each and presence of extensive fault-lines run ning practically 

a Charge of 110 gramme* of explosive (Ecko). The per- the whole length of the Appalachian Valley and north- 

cuBslon mechanism and aafety arrangements are siml- ward makes It certain that perceptible and perhap e 

i the manner In which a soldier carries lar to type O, but the bullets fly to all directions on locally destructive earthquakes will occur In this mm* 

the bursting of the grenade, consequently It is only suit- para lively favored part <* the world from time ttt 

able for throwing from behind cover. time to the future as thay have to the past Th eir ' 


hand grenades on his person; Fig. 2 Is a picture of a the bursting of the grenade, consequently It is only suit- paratlvely favored part of the world from time to 

volley of howitzer grenades, In which case the grenades able for throwing from behind cover. time to the future as thay have to the past Tbtor 

are discharged from a fixed stand with various degrees D. Three mine grenades were burled underground In effects will depend upon surface texture. The same 
of Inclination to the horizon; and Fig 3 pictures sev- a triangle at 80 meters Interval to the midst of a Intensity of Impulse that wrought nerlmn disaster to 

ernl types of grenades In n recent number of the group of about 145 double-figure targets of wood, which Charleston, 8. C,, in 1888, would probably leave NqW 

Scientific American, the Aasen mine grenade was de- were distributed over an area of about 2,700 square York city unscathed; the former town betogbultt got 


D. Three mine grenades were buried underground to effects will depend upon surface texture. The same 
triangle at 80 metera interval to the midst of a Intonxity of Impulse that wrought serious -Mf i rtff T la 


n, the Aasen mine grenade v 


scrilsNl and illustrated—a bomb which is prevented meters. The grenades were fired aingly, o 


' after the soft and largely “made” land; the latter on 
about 700 conaolidated soil and rock. - 


from rising above u predetermined height by means of other (by electricity), and the results were about 700 consolidated soil and rock, 
a chain secured In the ground, and electrically fired. hits among 120 targets, as shown by numerals. _____ 

The methods and results of tests carried out with The mine grenade weighs about 4 kilogrammes and MlM Disaster* hi the United fllsla* -r i., 
the various forms of weapon nnd projectile at a private contains 400 projectiles each weighing 3.3 grammes ^ aoel-tolne fatalities in the tnlhdffiiSij 
practice range used by the Inventor in Copenhagen to and 200 grammes of explosive (Ecko). The 400 pro- August j u t * published bv tbs n*” 

Denmark an- shown us follows: Jectlles cover a beaten zone of at least 800 square 230 death* as oomparod with211 Jur llL mto 

A. Volleys of rifle grenudes were fired by 7 men meters. The grenades are buried about half a meter atlVlZ During the «r»t eight menthxtf JKHJl 

from Mb tod covers against n group of 80 double-figure underground, together with the electrical connection*, ^ n umbere d 1873 a* come***-* vAmk 

target* of wood distributed under cover over an area so that they are absolutely to visible to an enemy. On ’ i’. w jSLi 

of 000 square meters, Results of the first volley; ns being fired they rise about three fourths of a meter eafillUiM the imtwrts.no* at a* 


Mine Master* hi the United Stot*4.-Tl» ttiM* ■ 

of eoal-iniiie fatalities in the United State* iuriitoto** 
August, Just published by the Bureaa ) 

330 death*, M oomparod with 211 (hiring ‘' 


target* of wood distributed under cover over an area so tbat they are absolutely Invisible to an enemy. On 
of 000 square meters. Results of the first volley; as being fired they rise about three fourths of a meter 
shown by numerals on the targets, 03 hits on 43 ter- above ground before bursting and their projectiles are 
gels. After the third volley oeveuty-two targets showed then driven to all directions parallel to the ground sur- 


metera The grenades are buried about bglf a meter otlVlZ During the first utobt nrnmtft srfl Srt 

underground, together with the electrical connections, 

so that they are absolutely tovtatbte to an enemy. On «U«o®dtog 

being fired they rise about three fourths of a meter ZXR 

above ground before bursting and their projectiles are investigations in mbfob tHmuZZiS? 






(1 to tbe enor- 
antittee of the 
7 Priose quoted for 

SSL 

fket ooMonlog radium, and every 
at oar knowledge of Its frroperttea, 
««• aotad wtfii intelligent cariosity by the mat major. 

mdtn, so whom toeratetry la « dosed 
Mt *oi &ya*m a matter of ao concern. 

Its recent effects la tbs treatment of cancer have 
<*»tod *** m«»ttmt»ttone of worM-wide satisfaction, 
•ad "rtdtara water" la uv being tried for the treat- 
"Wwt of goat and rheumatism. TMstotoe ordinary fluid 
WWMWt te chemist* »HgO, and to the layman aa aim. 
ply "water," bat U Is Charged with the emanation, or 
*M gitaB off by radium to the form of radium salts. 
The method a if preparation la to dtasolve the salts In 
»««, which is then sealed up and toft for about 28 
days, during which the emanation Is produced. It can 
than be expelled fty boiling and passed Into another 
measure of water, endowing the latter with radio-active 
qoatftko. Unfortunately, this radioactivity only an- 
dure# for « Short time, and In 06 hours, of thereabout, 
the preparation has diminished in efficiency by more 
than fffty per cent. Water with a certain amount of 
Inherent radioactivity can he obtained from springy 
add dust with the same characteristics is also found In 
certain localities, in those coses the water must be 
drunk fresh from the spring, but the dust appears to 
retain Its curative quality as a dressing for wounds or 
otherwise therapeutically, in the form of plasters and 
poultices, for a considerable time after removal from 
the spot whore it is found and when It has been sub- 
tooted to the influence of radium to the ordinary course 
of nature. In Great Britain, and presumably elsewhere, 
the usual course adopted to treatment of disease by 
radium water is to make up for the diminishing effect 
by increasing the quantity token as the treatment pro- 
coeds, and as toe water prepared tons is producible at 
a cost which Is infinitesimal as compared with that of 
indium itself, it promises, if successful, to be a boon 


It to to be hoped that as our knowledge of toe effects 
of radium on oaucer Increases w» may find some cheap¬ 
er method of extracting it from the substances which 
contain it, for at present the cost of the process m lim¬ 
ply prohibitive. So far it has been found in pitch-blende, 
autunlte, carnotlte and torbenlte, owing to their contain¬ 
ing email quantities of toe metal uranium, which Itself 
contains toe much sought-for radium in the proportion 
of 1/3,000,000. 

U ton of the ore above referred to will Contain some 
tan milligrammes of radium and Madame Curie’s stand¬ 
ard sample contain! twenty-two milligrammes of pure 
radium chloride. European transactions to tola valu¬ 
able product usually Include an agreement providing that 
the article delivered shall be compared with toe stand¬ 
ard at Skvras or the analogous standard at Vienna to 
tbe keeping of the Austrian Academy of Sciences. 

The current, market value at radium In Europe at 
the present moment worts out at somewhere a bent $2,- 
800,000 per ounce—not tost any Individual or corpor¬ 
ate society to fortunate enough to be in possession of 
such a quantity. 

How a Cretun Separator speed 


t <Tp> HERR 1 If you've bean turning your separator 
I at that speed all the time, then with your twenty 
cows.you’ve lost $824.10 worth of butter to one year!" 

The above to tbe astounding statement made by a 
dairying authority to a rahner whom he had been 
watphlpg operating hta cream separator. 

Whin you buy a cream separator you will find on 
the crash handle, In large, raided lattera instructions 
wwwthtof Him this—"66 revolutions per minute," Or 
it may mad to. or 80, or 60; it varies on the different 
nuksg iff separators. 

Suppose, for example, that your* reads "05 revolu¬ 
tion^ per minute." What dote that mean? It means, 
toumtoar yon operate tbit cream separator yon should 
ttun toe craok handle precisely SB turn* to toe minute. 

The ( ironuft>c tar»r has tasted; Ids separator under 
erara iratobta MPk to <»rd«r to know toe exact 
mstood ra operation at which it gives toe greatest 
draws raeactaney, 

. -• If-torr'- 
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wnr speratad toe separator he replied that, 
broken now men in, they alto could operate 

--- rtmstel y correct speed. In order to prove 

his statement, one of his helpers was asked to turn the 
separator at toe speed he usually operated it The 
number oh toe crank handle read "42 revolutions per 
minute." But the helper made only ft8 fern to the 
minute. 

This proved how absolutely wrong the superintend¬ 
ent was in supposing tost he, or any of his helpers, 
could tell when they were turning toe crank handle 
exactly right, or anywhere near, what the manufactur¬ 
er told them it should be turned. Here were pounds 
of butter-fat going to too hogs daily, just because 
he “guested.” And If be will feed calves and bogs 
with butter-tot worth 80 cents a pound, when he can 
feed them better on two and one half pounds of com 
meal and skim milk, then that shows how mnch the 
dairymen have to learn to get all the profit* out of 
dairying and farming. 

At the Purdue Experiment Station, Indiana, very ex¬ 
haustive tests were carried ran to show the tremendous 
losses through wrong operation of cream separators. A 
separator was run at Its normal speed of 55 turns to 
the crank handle per minute. Fifty pounds of milk 
were ran through the separator. At this *i»eed, it deliv¬ 
ered 45 pounds of skim milk and 5 pounds of cream. 
This cream tested 2.11 pounds of butter-fat. When the 
speed was increased to 75 turns per minute, the skim 
milk discharged was 48% pounds, reducing the cream 
to 3% pounds. And the amount of butter-fat was 
slightly lees than when the separator was turned at 
normal speed. 

Next, a test was made by letting the speed of the 
machine drop down to that at which It has been found 
the average dairyman operates a cream separator, 
with the astonishing result that the discharge from 
the “cream" spout went up to 0% pounds, but It tested 
only 11 per cent of butter-flat—only 1.04 pound* of fat 
out of 00 pounds of milk, u against 2.11 pounds when 
the separator was operated correctly. 

Dairymen are losing from 20 to 50 per cent of their 
butter-fat with every operation. This is a matter of 
waste that la simply appalling when the aggregate 
figure* of all the dairymen in this country are con¬ 
sidered. It probably runs into thousands of dollars 
with each dadp muting. 

Now a speed indicator has been Invented to be ap¬ 
plied to cream separators, mounted on the crank shaft 
Of the separator. As the separator handle is turned, 
the exact number of revolutions per minute that tbe 
crank handle is making Is shown In a definite figure, 
so that it may be read at a glance. There Is no calcu¬ 
lating to be done; It Is only necessary to keep on turn¬ 
ing tbe crank handle until the proper speed is reached, 
and then continue at that exact speed throughout the 
separation. This eliminates all guess-work entirely. It 
also adds rest to ghe otherwise monotonous operation, 
particularly where the separation requires upward of 
an hour’* turning, as Its does in many Instances. 

I* the Earth Drying Up 7 

I N a recent paper before the Itoyal Geographical So¬ 
ciety Prof. Gregory discusses this question. It Is 
believed by many that there J« a progressive world wide 
change toward a greater and greater degree of dryness. 
Prof. Ellsworth Huntingdon believes that there are 
alternation* of climate. It being sometime* drier, some¬ 
times mots tor, but with a tendency to become generally 
dried- Mr. H. Thirlmere believes that the climatic 
changes take piaoe in cycles, each cycle lasting 2,000 
years or more, and that our world 1* at present cooling. 
From an exhaustive analysis of the evidence Prof. 
Gregory doubts the theory of a universal tendency to¬ 
ward drought, although there may be local variations, 
The strongest evidence for the desiccation theory is de¬ 
rived from Central Asia, the majority of travelers who 
have visited that region being convinced of its progres¬ 
sive Change to a state of greater and greater dryness. 


Absorption of Light in Space.—If one divides the 
known aebul* in groups according to the dimensions 
of their apparent diameters and one also notes their 
intrinsic brightness, it is dear that their apparent 
diameters should decrease as the distanoe increase*. 
Their brightness, on the other hand, will diminish with 
increasing distanoe only if interstellar space absorbs 
light. As the result of a gnat number of observations 
a ooirelatbn between brightness and apparent diameter 
has betas observed, and is so marked that it is impossible 
to put it down to chance hr to some systematic error. 
It appears that there is a real absorption in spore, and 
if more precise descriptions of the nebul® were available 
the tew of absorption could be assigned. Another indi¬ 
cation to tbe same direction if that tbe mean brightness 
of toe nrinde varies from tote part of the heavens to 
Mother to a- marksd manner and to the aame way as 


Comajumbmr 

[Tfce editors are not responsible for statement* 
made in the correspondence column. Anonymous com¬ 
munications cannot be considered, but the names of 
correspondent* will be withheld when so desired.] 

A Problem in United States Coins 

To the Editor of the Scientific Auroican : 

Permit me to offer the following solution to the prob¬ 
lem submitted by Theodore h. Del,and In the Scientific 
Auimcan of February 7th, on page 117, and entitled 
“A Problem in United State* Coins," 1 huve not yet 
thought of an algebraic formuln by which the problem 
could be solved, hut have reasoned It out by a proven* 
of elimination. 

The highest common factor of the number of 
Coins, and 50,000, the value of those colon In rents, with¬ 
out making tbe resulting quotient approximately equal 
to or less than the number of different kind* of coin*, 
which would be absurd, Is 10. The resulting quotient* 
are 20 (coins) and 5,000 (cento). Hence, if twenty 
coins can be fonnd, subject to the condition „tated, 
whose combined values are 5,000 cento, It will only be 
necessary to multiply the number and the value of each 
kind by 10 and add the resulting similar products to 
get 200 coins and $500 for the flnnl result 

Considering only the four gold coins now minted, 
there are only ten possible combinations In which the 
values are Ipmb than 5,000 cento. If the number of coin* 
in each combination In* subtracted from 20 anil their 
value from 5,000, It will be found that four of the pos¬ 
sible ten combinations can lie eliminated, because If nil 
tbe coins in each chwj were fifty-cent piece*, the largest 
coin now left to be considered, their combined value* 
would not be aw large a* the required value In the given 
combination. Therefore, only the following six. possible 
combinations remain to be considered: 

No. of coins. Value In cento. No. of coins. VhIuc In cento 
15 250 14 500 

15 500 13 500 

15 750 13 250 

By the same line of reasoning I took up each of the 
above combination* separately, and from the 15 to 250 
one derived a JO to 50 combination In which only dime*, 
nickel* and cento had not yet been considered—l dimes, 

1 nickel and 5 cents make such a combination. Work¬ 
ing back through the proper combination, I found that 
I had used 5 cento, 1 nickel, 4 tens. 2 quarters, 3 fifties, 

1 ($2.50), 1 ($5), 2 ($10), and 1 ($20). 

Multiplying h> 10 s« determined in the second i«ra- 
graph above, I summed up a* follows: 


50 cents . . $0.50 

10 nickels. 50 

40 tens. 400 

20 quarters . . 5.00 

30 fifties . , , 1500 

10 ($2 50) .. , .25 00 

1<M$6). 50.00 

20 <$IO) .... , 20000 

10 ($20) . . . .200(H) 

200 coin* ., , .$500 00 


Ithaca, N V. Kdwahii 1) Aiinolu, 

Teacher of Physics. 


Snow Rollers 

To the Editor of the Scientific American • 

About a year ago I wrote you concerning some "Snow 
Boilers" which had formed on our lawn at Potsdam, 
N. Y. The article wan published and caused a little 
comment ftt the time. I thought It mlghl lie of Interest 
that tho "rollers" have again made their apiiearanco, 
In the same place, though in smaller numbers. It Is 
a curious fact that In no previous year hn* this phe¬ 
nomenon lieen observed here, and now it has appeared 
twice In succession. T, J Moon. 

Middletown, N. T 

The Salving of Submarines 

To the Editor of the Scientific American • 

The dally pres* records the winking of n subum riue of 
the navy of Great, Britain; and the fact that no pro- 
vision Is or has thus far lieen made for supplies while 
a boat is submerged, leads mu to suggest tbe Idea that 
comes to my mind lu connection. 

Were a length of hose contained In the submarine 
boat to pass through n hole In the top provided for the 
purpose, and the hose end connected with apparatus 
lighter than water, would It not lie possible to— 

1. Know tbe exact location of the submerged craft? 

2. To keep the occupants imprisoned therein supplied 
with air and other necessities of life? 

Then also If protruding books or bolts were -fastened 
to the outside of tbe boat would It not be a provision 
that would tend to effect the raising of the structure 
submerged? Boland c Fwurr. 



SCIENTIFIC AMEMGAN 





Mr Rodman Wanamaker of Philadelphia hu decided to build a machine which will compete for the pH* rf . b * Wwrffci 

crowing of the Allanllc Ocean In an aeroplane. The building of the machine will be intrusted to Mr, Oleun H. Curtiss, who has decided that the 
a flight of « Mingle stage lasting not more than fifteen houra. The machine will hare the general appearance here shown, and will be equipped *«& • “*« « 
two hundred hwrae-power, which Mr. Curttse la now testing' ' ^ 










,j y$$$iw!\< 1 

illjLlfliD^ 4^iq«* l «tt«MS>C ;,Mr'*o ’be tosde during the 
' 4lr4«M» of the early summer to Ml the Atlantic 
'#i til # ftytof machine. - Mr. Hodman Wan*maker 
rf; WdladeWiU to a iettor aeot to the Aero Club of 

£ *, announces that he has commissioned Mr. 
M Curtin to coaptruet * Aytog boat capable of 
( the trip acton toe Atlantic Oman to a stogie 
iito Of from twelve to fifteen knurs. 

:lto-toto little informstlou has been given out aa to 
tha lMga of the aircraft to Which this feat will he at- 
toRWtoChtbat It IS impossible to offer anything in the 
natnm of critical comment. Mr. Curtice has stated, 
however, that “for reasons not at all to accordance with 
0HNW anally given for such a procedure a tractor screw 
to front of the machine will be usod instead of the pro¬ 


tons, ip other words sufficiently ample to provide for 
the enoratous amount of fuel which must be carried. In 
outline the wings will be swept back at an . angle of 
some six degrees. They will have a dihedral angle, 
rising from the center to the extremities to Insure a 
certain amount of Inherent stability. 

Naturally everything binges on the motor. 

Up to the present time a 200 horse-power motor has 
not been mounted on a flying boat To be sure Sikorsky 
has built four untts of 100 horse-power each into his 
enormous machine. This, however, is not quite the 
same as concentrating 300 horse-power in the bow of 
a biplane. Even if the transatlantic flight proves a 
failure as a voyage, the experiment that Mr. Wana- 
maber Is making deserves encouragement, because for 
the first time light will be thrown upon the engine 
power required for large machines and on the behavior 


Flying Around the World 

T HE ideal preliminary conditions of an aeroplane trip 
around the world such as the ranumu 1’aclfic Ex¬ 
position authorities seek to encourage, include u thor¬ 
ough study of the portions of the proponed route not 
already aeronnutlcally well known, the compilation of 
special maps and Instructions, and, of course, the estab¬ 
lishment of suitably equlpjied and provisioned landing 
places. It is passing strange that while the promoters 
of the race announce that a fund of $300,000 and pos¬ 
sibly $600,000 (there is even talk of one million dol¬ 
lars) will bo available for prizes, no provision appears 
to have been made for the equally Important prelim¬ 
inary expenses of the undertaking. 

It is impossible to estimate with any degree of ac¬ 
curacy what these prellmlnnrj expenses will be. Cer¬ 
tainly there can be no haphazard start from San Fran- 



Oue of the possible routes for circumnavigating the globe in s flying machine. 


peller usually seen to Curtiss flying boats," The hull 
will be of torpedo or streamline .form >of large diameter, 
almost entirely Inclosed, so that to-ease dt a forced 
••landing” to mid-ocean it can be relied upon to float 
tor days, in the bow will be installed a motor of ap- 
proximately 300 horse-power, readily accessible to the 
two operators. Twelve feet bank of tie motor will be 
tbeoockptt proper, and to it there will be room for the 
two toen to sit down or more about The controls will 
be to duplicate ao that toe machine may bo handled by 
botomen in unison, or by either one. 

The wings wifi have * span of ebout-sighty feet and 
the emm of lifting surface will tm about 1^00 square 
feefc TSe totokt wing* designed byMr. Curtiss are able 
to rjeefto** the ater with * **4 <* ton-pounds to 
capacity of 
tortoff boat wiU tm several 


of very large engines in a regularly sustained flight. 

The recent flight of Ingold, who covered a distance 
of about 1,000 miles in 16 hours, as well as the record 
flight of Victor SWffier, who covered 1,340 miles lu 24 
hours, would seem to argue that given a perfect motor 
it is not utterly Impossible to cross the Atlantic In 
16 hours, in a single flight from dawn to dusk. 

It may be questioned, however, whether Mr. Curtiss' 
expressed intention of having the machine fly at an 
altitude of 10,000 feet will be realized. The men who 
have made record altitudes testify to the difficulty of 
securing good motor compression at heights of 10,000 
feet sod over. Whatever may be the advantnge to be 
gotoed hr constant winds at that height, will be more 
tfcfcfc offset by Imposing upon a* brand sew type of motor 
a difficulty with which even the tried engines of record 
taaaksrs find it bard to cope. 


cisco without a very careful plotting of the most desir¬ 
able course, it may be that the aero clubs of the 
world will co-operate In mapping the routes for their 
own countries But who will map out the routes over 
eastern Asia, tho uninhabited Islands that lie north of 
Japan, the bleak archipelago that spans the sen between 
Asia and North America, not to mention tho all but. 
unexplored wilderness in the heart of Alaska? The 
sum of $300,000 which has been set aside for prizes 
would in Itself be hardly sufficient to meet the expenses 
of making the necessary preliminary explorations. 

Consider also the necessity of landing places. How 
many shall there be? Assuming that the globe will be 
circumnavigated In stages of 000 miles there would have 
to be at least forty stations. By station we mean not 
merely a shed Into which a machine enn lie run and 
boused for the night, bat a depot for fuel and for the 
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making of repairs. At least two men—skilled me¬ 
chanics—must be assigned t« each station. The cost of 
building the stations and of imping the salaries of the 
mechanics while they are on duty would amouut easily 
to $1.(100 for cadi station, In other words, $00,000. Add 
to this $50,fioo, tin- cost ot building a machine strong 
and powerful enough to withstand the severe strain 
of such a tremendous trial (at least this much, it has 
tieeii estimated, must be expended merely to cross the 
Atlantic) and the umlilttous aviator must spend at 
least $110,(S*i iii order to win a paltry $100,000 first 
prise 

it is estimated that the distance which it would be 
necessary to cover would amount to about 22,000 miles. 
Assuming that the prise of $100,000 can he wou, the 
successful aviator will have earned about $5 a mile. 
Mr. OrahHine-White, whom Americans will remember as 
one of the participants In the Belmont rnrk meeting of 
1010 as well as In flights at Boston In the name year 
and who, as many Americans can testify, knoWB how 
to Charge for passenger flights, has stated in the press 
that his aviators at Hendon. England, Hre earning more 
than that |kt mile now 

The time of ninety days allotted for the completion 
of the globe circuit seems extremely short In view of 
past performances. \ wlrlnes consumed some weeks In 
accomplishing the 3,5no-mtU* Journey from Barts to 
the Pyramids Skillful in tutor ns he Is, he flew on 
an average of only 100 miles a day. On the other hand, 
Bi'lndejonc des Moiillunls covered .'1,002 miles In eight 
days In flying from Purls to Warsaw and St. Peters¬ 
burg and back Vedrlnes’ is'rformance, however, Is a 
more exact parallel to one of the stages In a globe 
circling flight lie traveled over partly uncivilized 
countries, at great personal risk, whereas des Moullnals 
flew over civilized Enrols* after elaborate preparations 
lmd lieen made Yet successful as he was, Brlndejoue 
des Moullnals Is quoted as saying "The crossing of 
the Atlantic alone b,V any route or any system Is Im¬ 
possible now, and probably will be for some time to 
come 1 doubt personally whether any pilot could 
stand the strain nf a flight from Paris to New York 
even If he took his time atiout It " 

In flying to Constantinople Vedrlnes was shot at by 
Ignorant jieusants. What would happen to nn aviator 
who was compelled to laud In the wilds of eastern Asia 
or oil ouo of the sparsely fsipolated Earth* Islands? 

The art of aeronautical mapping has made much 
progress. The "Internal loual aeronautical chart." 
which will ultimately commonsurc the globe, Is still In 
embryo, hut plans for its construction have been ma¬ 
tured by a committee of the International Aeronautic 
Federation. In the aeronautic charts of the Aero Club 
of France we already have uu admirable model for 
the technical details of such publications. Iu the time 
available before the race it seems hardly possible to 
prei»re siieolal maps of the whole route. Where suit¬ 
able pomtu dc repirre do not already exist they must be 
erected. 

Let us suppose, however, that the facilities at the 
command of the contestants, apart from the possession 
of larger aeroplanes and more powerful motors, and the 
presence of siieclnlly arranged landing and provisioning 
places at points where they are absolutely necessary, 
will wot be suitertor to those eujoyed h.V Garros In his 
last trans-Mediterranean flight, or by Vedrlnes In his trip 
from Paris to Cairo What will he the si»eclal difficul¬ 
ties of a flight around the world? The mere distance— 
some 22,000 miles—ts probably not one of them. In the 
last Mlehelln Cup contest Helen, a French pilot, made 
dally cross-country flights on 30 consecutive days, ag¬ 
gregating 10,000 miles. The conditions of this test for 
bade repairs to the motor or the renewal of any purts. 
Helen n\eraged 330 miles a day; but the "record" flight 
In 24 hours Is Victor Stofiler's of 1,340 miles. These 
figures encourage the liellef that the requirements of 
the ’round-the-world flight—22 000 miles to be made lu 
IKI days-seem not unreasonable The rare is planned 
for the months of May, June, ami July At that season 
the Contestants will en|n> the mlwiulage of continuous 
daylight over a considerable port of their route North 
of about latitude 55 degieea then* Is no true night 
within a mouth or so of the summer solstice. 

The length of the flights o\cr water has been urged 
as the main difficulty. Tin* longest lap of this char- 
seter will bo from southern Greenland to loolnnd—say 
<170 miles With no fuss of preparation, and with a 
balky motor, Boland Garros recently flew 450 miles over 
the Mediterranean, from St naphaol to Blzerta Will 
not the in tutors of 1014-15 better this record In the 
urdlunry course of events? 

So far we have ignored cllmutlc and topographic con¬ 
ditions, and these we may now consider together. The 
question of temperature, in Its effects on motors and 
men, is unimportant. It will lx* more a question of alti¬ 
tude than latitude in the coming contest, just as it Is 
lu the flights of everyday routine. An editorial on 
the cade in the New York Sun probably reflects popular 
opinion In that because Greenland and Iceland 

are Included ftthe roft* the a viator* will necessarily 
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experience the rigors of a polar climate, bnt this 1* a 
fallacy. It is most misleading to compare Nansen’s 
crossing of the Greenland ice-cap. as the editorial lu 
question has done, with a momentary summer visit to 
Cape Farewell. 

The general drift of the winds around the globe is 
decidedly favorable to the flight, which Is to be from 
west to east, the direction of the great circumpolar 
whirl. 

The Journey from Ran Francisco across the American 
continent, requires little comment The aviators will 
naturally keep In touch with the Weather Bureau, iu 
order to take advantage of the favorable and avoid 
the unfavorable, quadrants of cyclonic wind-systems. A 
crucial stage of Hie undertaking will he reached when 
the contestants set out from Belle Isle on the long 
flight to Greenland, Here the great—the almost insup¬ 
erable—difficulty is fog. Statistics gathered at Belle 
Isle show an average of 10 days with fog in May, 17 
In June, and 22 In July. Notwithstanding the fact that 
the notorious fogs of the Grand Banks Ue to the 
south, the probability of foggy weather anywhere be¬ 
tween Belle Isle and Cape Farewell during the 
months Is very great. How this difficulty Is to be solved, 
save by sheer luck, we are not prepared to suggest. 

lee Is apt to be abundant off the coast of Cape Fare¬ 
well, but the shore Itself Is free from Ice and snow in 
summer and offers no serious obstacle to landing. The 
Eskimo population Is extremely sparse, the nearest, im¬ 
portant settlement, Jullanehaab, Mug 110 miles farther 
north. Presumably a regular landing station will be 
established at Cape Farewell, so that this 
tlon la unimjiortant. 

The winds of the northern Atlantic Ocean are dom¬ 
inated by a quasi-permanent area of low barometric 
pressure—the so-called “Iceland low.” The circulation 
around this "low," very active in winter, Is comparative¬ 
ly sluggish in summer. The cyclonic storms which to 
frequently pass around the world from west to east 
In middle latitudes rarely run as far north as Green¬ 
land and Iceland, especially In summer. Local storms 
and squalls occur, hut on the whole the wind conditions 
are not likely to prove a more dangerous feature of 
the Atlantic crossing than they would in a Journey of 
similar length anywhere else in the world outside of 
the tropical and subtropical zones. 

The next stage of the journey takes the aeronaut to 
Iceland. It fortunately happens that the west coast 
of Iceland Is strikingly free from fog, owlug to the fact 
that the ocean temperature Ih that region Is always 
higher than the air temperature. At. RtykkUholm there 
are only 8 days with fog In the year, on an average. 
On the eastern coast the conditions are reversed; Papey 
has 174 foggy days annually. Snow and Ice rarely 
occur on the south and west coast In summers. The 
temperature sometimes rises at midday above 85 deg. 
Fahr., and the atmosphere Is remarkably clear. 

The next lap carries the aviator to the Hebrides and 
Into the zone of occasional cyclonic storms. Fog occurs 
In the Hebrides one day In ten, and upward, during 
June. The journey through the British Isles to Paris, 
and thence to Berlin, Warsaw, St. Petersburg, and Mos¬ 
cow Is all plain sailing—as aeroplane Journeys go. The 
same may probably be said of the long stretch from 
Moscow to Vladivostok, wlicro the trail Is well blazed 
by the trans-Siberian Bailway, and the climatic condi¬ 
tions are rather similar, except for somewhat cooler 
nights, to those that prevail in the interior of the 
United States in summer. The Urals and other moun¬ 
tains must be crossed, but such feats are now common¬ 
place. The route is then across the sea to Korea, over 
the Japan Sea to Kobe, and thence uortheastward by 
a truly formidable Journey, via the Kurile Islands and 
Kamchatka, to Oape Deshenev (East Cape), and across 
Bering Strait to Alaska. 

As soon as the Pacific seaboard of Asia Is reached 
the aviator again encounters the fog problem, and this 
will haunt him more or less persistently until he reaches 
(If he ever does) the notoriously foggy bay of San 
Francisco. The entire coast of the Maritime Province 
of Siberia, including Kamchatka, Is a region of dense 
and frequent fogs lu summer, and the same Is true of 
the Kurile Islands, Severe gales are said to be fre¬ 
quent In the Kuriles, but the fact Is that very little Is 
known about them Islands, most of which have no per¬ 
manent inhabitants and have never been explored. In 
Kamchatka the aviator has the alternatives of follow¬ 
ing a known coasl-line, almost constantly shrouded iu 
tog, or flying over a little-known Interior, where there 
are no roads or settlements and a very sparse popula¬ 
tion of primitive inhabitants. The natural stopping- 
place in Kamchatka will be Petropavlovsk, the capital; 
a sleepy far-trading village of 400 people. The region 
north of Kamchatka is even more desolate and forbid¬ 
ding. About the only saving grace of northeastern 
Asia from the aeronautical point of view is that the 
Russian government now maintains some powerful 
wireless telegraph stations In that quarter. All in all, 
the flight from Japan to Oape Desheeav appears to ft 
the ora* of the whole uudertaktofe, and 



is the present generation is 
able. 

A Journey down the long A——..- 
attended by besetting fogs, vMft^m 
storms. These may, however, ft-ato 
Island, where there are probably j 
and the country Is sufficiently ftilt'fAwTW'? 
trip feasible. The rest of the 'flight ft ftel 
after'the stupendous teats that ftw jfttft'f 1 
ft taken for granted. |/ "' ’ ■ 

A $80,000 International 1^ ^!^ 

U NDER a decree of the Ministry of Railroad* Imp 
February 25th, 1918, the Chilean Government ftMU') 
called Tor an International Competition for Kia* a#4 ( ; 
Specifications for one central model workshop and ftwr'i 
repair shops for the 8tate Railways of Chita* 

The bases of the contest are as follows: ,.v,, , 

V A first prize of $20,000 for tft beet ptan etidaua* , 
ond prize of $10,000 for the next beet Honorary tap- ; 
tioaa will be awarded also. The money mines shall 
plans for the central workshop. ' 

2. The plans and specifications should ft rweitsd st 
the Ministry of Railroads (Mlnlsterlo de Ferroesrrttas, 
Santiago, Chile) not later than May 1st, 1914, 

& A Jury of Award composed of nine meoftra 4ft, 
pointed by the government and presided over ft the 
Minister of Railroads, shall examine and pase upon 
the plans and specifications submitted, and repost tftita 
oa within one month from the dosing of tft eqmpoO- 

4. The prizes shall ft paid within 80 days fret* ft* 
date of the Jury’s report 

«, The government of Chile reserves the right to 
reject any or all of the plana submitted, and conse¬ 
quently to withhold any or all of the prizes. 

6. Plans and specifications to which prizes shall have 
been awarded shall become the property of tft govern¬ 
ment, and all others are to ft returned to tfttr authors. 

7..The fundamental requirements Of the central 
workshop are as follows: 

a. A capacity for repairing 800 locomotives with tend¬ 
ers per year, provided that no large repair work shall 
take more than from 00 to 90 days of eight and one 
half working hours. (Au example of * large repair 
work would be the Changing of cylinders and boiler*, 
and their accessories.) 

6. A capacity for the simultaneous and continuous 
repair of 00 passenger coaches and 400 freight cam. 

(The present number of locomotives In operation la 
600; of passenger cars, (500; and of freight cars, 0,000. 
These figures *re to ft Increased yearly, as follows: 
Coaches and earn, 10 per emit; and locomotives, 5 par 
cent.) 

o. It should ft so equipped as to meet all the needs 
of the general service, Its administrative organisation, 
and the machinery and plants. 

d. A capacity for producing not only the z 
pieces and parts, such an cylinders, boilers and n 
isms, but also such pieces as may ft needed In the auxil¬ 
iary repair shops. 

e. Adequate stores for the stocking of reserve mate¬ 
rial*. 

8. The central workshop may ft presented In tft 
plans bb one plant to ft built on s single site, or as 
two separate plants, one for locomotives and tenders, 
and the other for coaches and cars. 

9. As to the auxiliary repair shops, their capacity 
or importance shall ft determined by each competitor, 
taking as a basis the central workshop and bearing in 
mind the requirements of the service and traffic. 

10. In drawing up these plans and specifications, tft 
following tecta should ft taken Into consideration; 

a. That the necessary sites are to ft furnished by tft 
government without cost 

b. That dative materials shall ft used in so ter ft 


c. That prices of materials and machinery arc to ft 
estimated as placed on board at Valparaiso, and, there¬ 
fore, not including customs duties. 

d. That tft State Railways will transport without 
charge all materials, but the cost of loading and nn- ,, 
loading should ft Included In tft 

11. The government of Chile will furnish all available - 
date and render all possible help tar tft drawing up 
of these plans and specifications, provided, however, that 
the competitor desiring such data or be)p shall have , 
a duly authorized representative In ChUe, who, on Ms ' 
behalf, shall express in writing his purpose to take part 
In tft contest under these bases, and designate tft per¬ 
sons who as experts are to mute i-taft fft gfo flft ta 
the eountry. VJ' " 1 t ‘ /. 

13, It to provided that this Is «* T»l aal vf lr * nmr -:- 
tlon for Plan* and specifications, and that tft gran, 
meat shall not incur any obligation as to tft final s 1 
construction of the work* 
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$n "VVHeii Color Compositions Are Played 


The New Art of Color Music and Its Mechanism 

By John W/N. Sullivan 


thought Ihsrob tiANM'ln at da- 
between tbs Arts end toe Soienees. But 
reveals the foot tot thaw 


I of human activity art to many 
^r : mMtod. it team tttw that zoo* arts could 
‘*g* wrist* afl tattomttt* pwvtow acqutoittoo of a 
body of scientific knowWgo. The new 
Wtol ktoematoffn^diy to a o*m to potot> and everyone 
to awan tiwt the modem pianoforte to the nmlt of a 
long Aevsiopment, * 6au*vimx*> at ike toorwring 
application at scteotifle priadptoa to 1* construction. 
One of the meet fatesertiJi* «ampl«e of the reaction 
; Of.’datonm upon Art to too new art of Color Music. In 
preeanting tote subject to the reader ft to advisable to 
alert vrlth ita analogy toMueto, although, 

•eei thtoaBidogy tomrttobejHiahed to“^~ 


Both 


run* and fluabea the p toaa^J e^ttoo^ aeveral 

Then suddenly toterweavtogs of strange green and 
peaoook blue, with now and then a touch of pure white, 
make us seem to feel the tremutousness of the Medi* 
terranean on a breezy day, and as the colour deepens 
there are harmonies of violet and blu**reen which 
recall He waves under a Tramontana sky. More and 
more powerful they grow, and the eye revels In the 
depth eud magnificence of the colour as the executant 
strikes ohord after chord amongst the bam notes of the 

"Then suddenly the screen to again dark, and there 
to only a rhythmto and echoing beat of the dying oolour 
from time to time upon it. At last this disappears also, 
and there to another silent pause, then one hesitating 


sound Mac to*# to vibrations of the air, 
fttot actor to vfferatkma of the ether. Two 
tttoa of different pitch correspond to dif¬ 
ferent rates of vitaatom, the higher note 
corresponding to a faster rate of vibration 
to each A way that doubling the cate of 
vibration raises the pitch of tto note by 
an octave. The basis of the musical scale 
tl the eotave, Now ft we examine light 
rays of different color* we should find that 
their mtes of vibration are different. The 
light yays which correspond to the oolor 
vklet are vibrating at almost twice the 
rate of the %ht rays ^responding to 
ttaetokir red. Odor to light to analogous 
to pitch and sound. In the spectrum, 
which we obtain by decomposing white 
tight by means of a prism, the colors range 
from red at one end to violet at the other, 
the intermediate oolors corresponding to 
intermediate rates of vibration. It cannot 

(ad to strike the reader that we have here __ 

a dose analogy with the musical octave. 

On this basis we may found an explanation 3 

of the toot that certain combinations of ffiSiww ftwTi.li- - 
colors are regarded ae harmonious, whereas tgZffh 
ether combinations produce an intoler- * 1 ““*“ 

able se nse at discord. Bo far we are on 
familiar ground. We are dealing with 
the statics of the subject, as it were. But 
white combinations of sounds are anal* 
egous to combinations of color, a musical 
composition to differentiated from a paint* 
tog by the introduction of the time ele¬ 
ment. Music possesses the additional 
dement of rhythm. It is Prof. Rlm- 
mgton’s chief claim to distinction in this 
connection that he has imported this ele¬ 
ment also into color, thus giving rise to a 
new and beautiful art, the art of Mobile 
Odor or Color Music. 

Rimington bases his work to this sub¬ 
ject upon two indisputable psychological 
facts: Firstly, different successions of 

odor, different color sequences, give rim 
to different sensations in the observer; 
and secondly, the rhythmic succession of 
them colon to of as much importance as 



Apparatus with which the “music” of color is produced. 


the rhythmic succession of notes to a musical com¬ 
position. Undoubtedly the best way of enabling the 
reader to realize the truth of these assertions would be 
to enable him to be present at the performance of a 
oolor composition; but as that te at present impossible, 
we must have recourse to describing a oolor composition 
to words. We cannot dodjptter than quote from Prof. 
Rimington * book “Odour Made.’’, 

“Imagine a darkened concert-room. At one end 
there to • large sweea of white drapery in folds rnr- 
raunded with black and framed by Who bands of pure 
white light. Upon this we win suppose, as Srn example 
‘ 4 '• t there appears the 


tint of faded ram as at the opening of the composi¬ 
tion. 

“Upon this follows a stronger return of the oolour, 
and as the screen onoe more begins to glow with note 
after note of red and scarlet, we are prepared for the 
rapid crescendo which finally leads up to a series of 
staooato and forte chords of pure crimson which almost 
startle ns with the force of their oolour before they die 


rfarimptoeotoi 
* poaribto 
uaBy f *de* awas 


flugh of r 


so. odour, which very grad¬ 
ually fades away white we am enjoying its purity and 
safety #f flat, aad w* return to darkness. Then, 

, *«h an totorvA itterepeated to throe successive phases, 
ttoetort of which is stronger and wore ptdonged. 

“W&lfe it to Wffi faceting m?v» the screen a rapid 
eerie# of touohrn at pate lavender notes at odour begin 
tojUt' Watoto"*V :,ftodnSay •trirngtowtog into d*«P 
VMMft ■»**•» *0**1* amethyrt, and 

i wi r ^ y * * * 


This description may serve to show the imaginative 
reader that tim new art to capable of producing oon- 
eiderabto emotional effect. The possibility of the new 
art bad oocurred to several people before Prof. Riming¬ 
ton undertook his experiments, but it is a far ary from 
mere possibility to the actual perfecting of an instru¬ 
ment which should turn toe possibility to an actuality. 
The apparatus which has transformed toe art of color 
music from a dream to a reality to called by Prof. Rim- 
tofteba “Odor Organ,” and oonzteta essentially of three 
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We have firstly, the source of light; secondly, too 
prisms and lenses for splitting the light into a spectrum: 
and thirdly, the mechanism which enables toe performer 
tom d toe opening to project given odors on the torten tor a given time. 

OnTdtoeohtof difficulties attending the construction 
of the instalment wes found in eeDUring efficient eouroes 


of light. Rimington employs naked arc lights, having 
a total candle power of about thirteen thousand. A 
well-known difficulty attending the construction of all 
aro lamps is to insure absolute steadiness of the arc. 
At one step in overcoming this difficulty, the Professor 
was led to invent & new form of carbon holder, which 
consists of a fireolay receptacle with three prongs, and 
has proved itself distinctly satisfactory. Nevertheless, 
a slight unsteadiness remains, and future experiments 
are going to be eonduoted with a metallic filament 
lamp. The mercury vapor lamp, in other respects 
very satisfactory, labors under the disadvantage that 
toe red is almost entirely absent from its spectrum. 
The prisms are bi-sulphide of carbon prisms and the 
lenses are of the usual type. It is in the controlling 
mechanism that the resemblance to an ordinary sound 
organ becomes prominent. We have a 
keyboard wbioh to exactly similar to the 
keyboard of an ordinary organ. De¬ 
pressing a key enables a current of com¬ 
pressed air to reach the valve of a small 
motor, which motor in turn drags down 
a diaphragm, thus permitting light of a 
oolor dependent upon the key struck to 
flood too Bcreen. Instead of ono dia¬ 
phragm a number of diaphragms are used, 
thus enabling the intensity of the pro¬ 
jected color to be regulated. A complete 
spectrum corresponds to each octavo 
on the keyboard, and the striking of the 
two notes of an octave simultaneously, 
for instance, removes two diaphragms 
from tho path of the light. The dia¬ 
phragms are oaoh carefully colored to toe 
precise shade of that part of tho spoetrum 
that they normally intercept. By a fur¬ 
ther devioe the whole keyboard may bo 
made to correspond to the range of the 
spectrum, but this is chiefly useful in 
improvising. An ingenious modification 
has been the introduction of an auxiliary 
diaphragm of mica, crossed by linos which 
crowd closer together as they approach 
one side The light is therefore split up 
more at one side of the diaphragm than 
the other, and as the diaphragm is grad¬ 
ually removed from the light path, the 
light gradually grows in intensity. This 
prevents the light flooding the screen 
with disagreeable abruptness. The whole 
mechanism is really remarkably simple 
from too engineering point of view, al¬ 
though effects of considerable complexity 
can lie produoed by it. The compressed 
air is supplied by a bellows as in an ordi¬ 
nary organ. 

Prof. Rimington is of the opiuion that 
it is in combination with music that tho 
new art wili find its chief development. 
The oloBe association of colors with sounds 
has always been noticed by musicians. 
In some works on musio the writer has 
gone so far as to give a list of oolors corre¬ 
sponding to the timbre of the various in¬ 
struments in an orchestra To most 
people there is a distinct oonnoction, which only re¬ 
quires to b© pointed out. Thus Lavignae in his book 
‘‘Music and Musicians,” likens tho timbre of an oboe 
to a rustic green, and toe blast of a trombono to a heavy 
crimson. But this correspondence must not be made 
to assume an unduo importance. Whilo most pooplo 
are agreed that certain instruments reoall certain colors 
more vividly than others, there is no great unanimity 
of opinion respecting tho oolors chosen as belonging to 
certain instruments. But in its main lines tho analogy 
holds good. Everyone would admit that a gradual 
fading from a bright to a dull oolor corresponds to a 
pathetic phrase in a musical composition. And vivid, 
striking colors do soem to correspond to the more vivid 
striking instruments of an orchestra. On this basis 
Prof. Rimington has devised color compositions illus¬ 
trative of musical compositions, and the performance 
of toe two together has been attended by the most 
satisfactory results. In writing a oolor composition 
musical terminology is employed, with the usual time 
marking s and marks of expression. It appears that 
while most people find pleasure in a color composition 
done in slow time, rapid oolor passages require an edu¬ 
cated eye. After a certain amount of training, how¬ 
ever, rapid oolor passages are capable of furnishing a 
> 170 .) 
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A Million Shot Group 

P ROBABLY the first million shot group 
that has ever had Its picture taken la 
Shown herewith. 

Speaking generally, most of us are con¬ 
tent to regard a group of 10 hlte, or 
may be two or throe groups of 10 hits, 
as affording sufficient testimony of the 
accuracy or otherwise of a cartridge; It 
Ik something out of the ordinary there¬ 
fore to got h single group of so many thou¬ 
sands of shots that If we call It a million 
we Khali not he straining the truth over¬ 
much 

The Illustration depicts tmeh a group 
made with the 0.22 rim fire long rifle 
cartridge used In u target rifle at 100 
yards 

In the dally routine tests at h well 
known cartridge works In Bridgeport, a 
quantity of the cartridges nre tHken pro¬ 
miscuously from each loading machine 
every hour and mixed. Ten groups of 10 
hits are then made from the machine rest 
at 100 yards, and these groups must con¬ 
form to the required standard of accuracy 
or the batch Is condemned The ten tar¬ 
gets are mounted In a revolving frame 
which turns one tenth of a revolution for 
each shot and brings each target alter¬ 
nately in front of the gun and opposite 
precisely the name sisit on the stop butt 
behind, consequently the group made on 
the stop butt Is a composite of aU the 
groups on all the targets. 

Our Illustration Is from a photograph 
(five eighths actual rise) of the piece of 
the stop butt Imblnd the targets, which, 
though of %-lnch steel, is completely per¬ 
forated and had recently to be replaced. 

How closely the accuracy standard Is 
maintained Is clearly shown. The central 
hole, which ovluusly includes the majority 
of the hits, measures 2 inches by 1.4 Inches 
—practically within the circumference of 
a silver dollar—-while the thickly dented 
halo round It which embraces the re¬ 
mainder of the hits Is Just about 3 Inches 
In diameter The tendency of the group 
toward an oblong shape clearly Indicates 
the normal grouping 

Carious Cloud Formation 

W KRK it not for the clew of the trees 
silhouetted against the sky, oue 
would be apt to turn the accompanying 
picture upside down and regard it as a 
field of broken Ice Instead of un excellent 
example of Citro-oumulun clouds or what 
Is commonly known as “mackerel sky.” 

We are Indebted to Mr. Frederick M. 
Smith, of La Mesa, California, for the 
photograph. He writes: 

“On the 17tb of September n cloud for¬ 
mation tossed over this place which was 
of such peculiar appearance that It tempt¬ 
ed me to make a record of it. The field 
of Clouds spread over an area of perhaps 
two and one half miles square, I have 
seen at different times this same forma¬ 
tion, but not so strikingly displayed as It 
was on this occasion." 

For the purpose of comparison we pub¬ 
lish under the cloud picture n photograph 
of a field of lee The picture wuh taken 
In Toronto Bay. If strong sunlight were 
reflected from the Ice, the resemblance 
would be much more striking 






l gas lamps from : 
apace; manufacturers 
are turning to electricity os an Ulumtatnt, 
a fact Which 1* imply reflected hr the 
new machines that are being plaeed os 
the market against the new 
Among the various dynamo lighting sys¬ 
tems which have appeared within a com¬ 
paratively abort time, the oue Wtfeh ia 
Illustrated herewith has a number of in¬ 
dividual charecteriatta which make it In¬ 
teresting and which should make It ap¬ 
peal to those who Incline to aide-atep aU 
complicated mechanisms. 

As the picture shows, the outfit oonstata 
of nothing more than a tiny little dynamo 
which is clamped to the front fork of the 
machine and driven by frictional contact 
with the tire, and a reflector containing 
an Incandescent bulb. 

The construction of the dynamo la un¬ 
usual. The field constats of a large bell- 
shaped magnet of the permanent type to 
which the aluminium caring la attached. 
The armature abaft la carried In hall 
bearings, both of which are between the 
armature and the driving wheel. The 
armature winding consists of a sufficient 


generation of six volts when the speed of 
the motorcycle becomes about 25 mites an 
hour. Aa there Is no commutator, it Is 
evident that the current la alternating and 
hence that a storage battery cannot be 
trad with the generator. To provide a 
source of energy for the lamp when the 
motorcycle la not running a few cells of 
dry battery may be used. 

In the electrical connections, one end 
of the armature winding Is simply ground¬ 
ed to the armature shaft- The other end 
is connected to a wire gauae brush which 
beajs against a button on the end of the 
armature shaft. But one wire is needed 
between the generator and the lamp, the 
ground connection serving for the return. 
The weight of the generator Is only two 
pounds. 


Curious “mackerel sky” formation that raaemhlaa a field of broken ice. 


A Quick-acting • Thermo-pile 



O RDINARY thermo-piles are rather 
slow-acting Instruments. In their 
original form, as suggested by Mellonl, 
they are made up of a number of metal 
rods joined in a batch, at the outer ends 
>f which there are the two rows of soldered 
Joints. On account of the great heat ca¬ 
pacity of such a system, any Increase In 
the temperature of the Joints exposed to 
heat radiation Is bound to last a long time, 
temperature equilibrium being reached 
very slowly. 

In a paper recently read before the Am¬ 
sterdam Academy of Sciences, 3. H. Moll 
describes a new type of thermo-plle made 
up of a large number of small metal strips 
consisting partly of Constantsa and partly 
of copper, and which at tbelr two outer 
ends are soldered to two copper terminals. 
The conetantan-copper stripe may be In 
tbelr entirety exposed to the radiation, 
when on account of the very considerable 
difference in heat capacity of the two 
Joints, the central joint Is raised to a 
higher temperature than the outer one. 
However, mainly by reason of the excel- 


The Motor-car Express 

A NOVKL form of passenger service Is 
to lie found tn California A narrow 
gage railroad rutin from Caltlor to Dia¬ 
mond Springs, and to provide quick trans¬ 
portation over lids line an automobile bus 
been pressed Into service The wheels 
have been returned and ear wheels sub¬ 
stituted The rear wheels nre chain driv¬ 
en. The forward part of the vehicle la 
mounted on a four-wheel swivel truck. 
Of course the engineer or chauffeur does 
uot attempt to steer the vehicle The 
automobile la a 1807 model, but uppnrently 
It la still tn good running condition It is 
scheduled to make the round trip between 
Caldor and Diamond Springs (70 miles) 
in two bouts and a half. 


A field of lea in Toronto Bay. Compare with tha picture above. 



Motor car paaaaagar #«rrk« m a narrow gaga railroad. 


Joints, these, after a very short time, will 
reach temperature equilibrium. Since the 
two metals have very different coefficients 
of heat conduction, their thickness and 
length should be chosen at such a ratio 
that during heat radiation the tempera¬ 
ture in the central Joint Is highest 
Such elements are most readily com¬ 
bined Into thermo-pllea. One of those con¬ 
structed by Moll comprises 80 element# 
which, arranged In 3 rows, Ailed up nearly 
completely a circle 2 centimeters In diam¬ 
eter and possess a total resistance of about 
9 ohms. The sensitiveness and absence of 
inertia are strikingly shown by the fact 
that the light from a standard candle, at 
1 millimeter’s distance, will set up to It a 
thermo-force of 18 microvolts, the thermo- 
eurrent reaching within 1ft attripfe W 
per cant of tea definite figure. 
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htavy vibratory action. Br th* provision of 
as Improved mounting ■ rapid movement of 
tto vibrator t« insured. A form of motor of 
bljtl *ttctoa«y to provided propelled by vrater 
taken from nn ordinary city terries pipe. 

STARTING AND STOPPING DKVK’fe TOR 
PHONOGRAPHS.—F. EL Ham, 618 W. Kin* 
St, Martinsburg, W. V». The pnrpoee here 
to to provide a starting and (topping device 
for phonograph* and such machine* and ar¬ 
ranged to enable the near of the machine to I 
readily etart the same and to permit of 
reotestty and quickly setting the device 
cording to the record with a view to a 
mattoally atop the machine at the time the 
■trine maohoa the end of the groove in the 

GROOVING MACHINE—J. J. Mabstall, 
care of Maretall Furniture Go., Honderaon. 
Ky. Chit improvement hat reference to wood¬ 
working machine*, and lto object to ‘ 
a new and Improved machine more 
designed for almoltnneonaly forming pain or 
diverging groove* In two board* 

AUTOMATIC TENDING AND CHANGE I 
MAXING MACHINE—0. B. Haunt, 814 9th 
St, Astoria. Ore. Thl* machine deHvera mer¬ 
chandise, hot to mow particularly designed for 
a ticket-vending and money-changing machine 
In which coin* of different denomination* may 
be Inaerted. and change delivered to the value 
of the Inaerted coin, or In which coin* or 
equivalent check* of varying value may be 
Inaerted and ticket* and change be delivered 
to the value of the aald cola or « 

AUTOMATIC SPILL WAT.—-C, 

Carte*, Colo. The Invention relate* 



AUTOMATIC WltAWAY, 


depth of water become* too great in the ditch 
will operate to relieve *aeh overflow and hence 
prevent any objectionable oircatnetauce which 
might be Incident f 
water la the ditch. 

TOST COLLAR TOR BOCK DRILLS—R. 
N*w«tL, care of J. F. 

Mich. Thl* invention veto**, to the collar. 


column* or pout* below the drill, or inflow the 
comma arm u the latter be omptoynd. The 
object to to product a 
fltoctoy ami effectively 
anfl instantly looetmed i. ^ 

CONCRETE MIXING MACHINE—E. ‘ L. 
CaiMM, car* of Speed Mato. Co, TO Erie fttv 
Ptatofe, N. I, The object tort to to provide 
a m uoh Uw of the revolving type which may be 
MMhto* - - - ' - 




ja/hukt or other iStotitdla. 

Ummnt of, each wo» a.- . 

toleraW* time wben SoM by buA ■ 

1 GEOGRAPHIC TOGCrtOK ^NJHCATOX--F. 
«, IVHtil 8183 18th St, Stop. N. T. This 
improvement peoriftfc tor utomtoton" 
at all time* Indicating tto poeltioa la _ ... 
of latitude and loagtiude of a moving body; 
provide a pluraUty of memtore, one thereof 

w *-Untd parallel to the aarth'e.polar 

other of mid member* being mate- 
la Ip«n without reference to the 

|M; inf] tt)D 

with Inflict* a4*pMd to show the 
variation of the plumb level* at all point* on 
the earth'* iorfece, 

MOTOR KNIFE GRINDER—A. P. Baooaw, 
U> Clifton St, Woreeetar, Hue*. ThU Improve¬ 
ment baa reference to maehtaee for grinding 
wood-working tool*, and ha* particular refer¬ 
ence to a machine adapted to be operated eepe- 
dally by dactric motor, and to therefor* port¬ 
able *o ai to be moved In any uiltable position 
In a week-*bop or mllL 
AIR PUMP LUBRICATOR.-—G. M. Bchwswo, 
Birmingham, Alabama. Mr, Schwend'* inven¬ 
tion 1« an Improvement in air pump lubricators, 
and ha* for It* object the provision.of mechan¬ 
ism for use with air pump* wherein mean* to 
provided for throwing a chats* of dl and 
water into the cylinder of the pump operated 
by the action of the pump. 



MULTIPLE POWER B N Q J N E—W. 8. 
Waiaaz, Lilly dale, Monro* Co,. W. Va. In thla j 
cam use 1* made of Ugh preeewc cylinder*, 
ton* in each pair of cylinder* 
steam cheat* for each pair of cylinder* and 
connected fly seta of admission and exhaust 
port* with the end* of the oorreapondlng cylin¬ 
der* valve* In the said steam chest* and con¬ 
trolling the porta, the exbauet motive agent 
from one end of a high pweaare cylinder paw¬ 
ing partly into the other end of the aame cylin¬ 
der end partly Into oao of tha low preeaare 
1 the exbauet motive agent In 


slvely lb the other, the platan* In the low pree- 
eure cylinder* reciprocating at doable the epeed 
of those In the high pressure cylinder*. 

DAMPING TORSIONAL VIBRATIONS IN 
CRANK SHAFTS—F. 


CAS DOOR OPENER, 


frame applied to the body of the box car and 
Including a track along which moves a car¬ 
riage that 1* operatively connected with ihe 
door* aald carriage being moved step by atep 
la on* direction by a novel mechanism to open 
tha door and In the opposite direction to 
ctoe* to. 

MACHINE FOR GROOVING RAILWAY 
SLEEPERS— A. Panel, KommandltgessU- 
sehaft Guido Rfitter* Vienna, Austria-Hungary. 
In machine* for cutting Into the upper surface 
Of the aleeper receiving the tie plate, the ends 
of the sleeper are yieldingly pressed against 
fixed guide rail* near the rotary cutter* and 
then pushed past the latter, whereby auch 
grooves of desired width are cut In the prede 
tortaUed position and whatever may be the 
nee* of tbs blank or lta transverse eoc- 
I shape. But If the upper surface of tbe 
rew aleeper to not plane for any reason, then 
the groove may become too deep or too shallow, 
the sleeper Is either too much weakened by the 
re or the groove to too shallow tor the 
oso. The Inventor overcame* this diffi¬ 
culty. 


land. The invention relate* to htgh-apeed re¬ 
ciprocating engine* and mots especially to an 
Improved method of and apparatus for elimln 
qting certain form* of vibration In the run¬ 
ning of high 


EXPLOSIVE ENGINE.—D. M. TdllocB, J» 
Pearl St, New York, N. Y. This Invention 
particularly ia directed to aa engine hav¬ 
ing as improved means of control of Intake 
and exhaust The principal design la to pro¬ 
vide a mechanism for controlling the intake 
end exhaust of cylinder gases, tr 
seism being positively actuated by tjje recipro¬ 
cating piston. 

SBT OR PRIMING COCK— B. MosoaK, 
Tew* Court. Newport, R. I. The 
refers more particularly to a device which 
prise* a cylinder plug and a closing plug 
ably associated with the cylinder plug, the 
d*r plug affording mean* fur the Introduc¬ 
tion of tu explosive Sold iato the cylinder upon 
b the device to mounted, and baring a 
valve-eeat, the cloning plug haring a self-cen¬ 
tering valve-seat-e staging part adapted to close 
tha cylinder plug 


ADJUSTABLE TIE-PLATE—J, OoilH, 49, 
A ah ton Place, Buffalo, N, % In the present 
patent the Invention turn, reference to tte-plata 
for railways, and the object thereof to the pro- 
vision of a strong and inexpensive plate which 
will accommodate rails of different rises and 
which will prevent lateral movement of the I 
rail* positioned thereon. 

RAILWAY SWITCH—J, W. Hubbard, Ban 
Claire, Wto. The porpoee her* to to provide 
a construction of loektag dories toy railway 
switch** which will operate more roadUy and' 


Aerial Number 660,81 
provide* M* ti 


t tor a patent. 
| to thin end he 


aagaga tile tide of a draw 
bar aafl .affoed tttotadrad reeslta. 

, SELF LOCKING *W*M—«, 1. Da Foncu 
and Mosaa Damps. . Addraaa — 

State St. Brto, t*. fhto Hit__ _ 

bond* a spike haring OH the advantage* of a* 

ordinary uptta. «to at tod mum time prodded 
«*•;*»«* 
wooden Wto* *• 


CAB BOOR OPENER—J. W. Caotm, Hty 
Rprioga, Neb. The inveutlou retotee to an ap- 

-- ^ Installed on grata or 

i for affording convenient means for 
and olosing the slide door of such 
care. The Invention provides a stationary 


SHOE-R. D. 8 Bkmmctt, 514 West Mt. 
Vernon 8t, Springfield, Mo. This Invention 
relate* to tire* and parts associated therewith, 
the more particular purpose being to provide 



Improved form at cushion »hoe forming | 
practically a part of the tire and adapted for 
maintaining tbo firmness thereof while permit¬ 
ting a considerable degree of resilience In the 
tire. It farther relates to Improvements In 
Shoes or cushions forming part* of tire* and 
carried thereby for the purpose of Increasing 
the general efficiency of such structures. 

PNEUMATIC PUNCTURE PROOF TIRE— 
F. Niwbauxb, Valley City, N. D. In this pat¬ 
ent the invention relate* to pneumatic tires 
for use on automobiles, and includes a novel, 
detachable, puuctur* proof treed, as well as a 
tire extending continuously In closed form at 
the Inner aide, whereby the Inner tube to ef¬ 
fectively protected against possible damage by 
defective wheel rim*. Tbe aerompnnvtag eh 
graving shows In cross sectlou a tire embody- 



AUTOMOBILE SLEIGH—W. J. 

, *ftd M.U. Hocxin, Oak Lake, Manitoba, C 
ada. ftl* attachment to tor or- 


tor tbe purpoee of propelling each vehicle* 
through the enow and It comprise* an arrange 
ment of parts upon which the body of an auto 
mobile or other motor vehicle can bo easily 
end readily mounted when road condition* are 
such as to make the ordinary apparatus of tho 
motor vehicles of little or no utility 

VEHICLE STEERING DEVICE —F. 8 Har- 
bib, Waverly, 111 For the purpose of thl* In¬ 
vention, nae to made of bracket* attached to 
the axle and steering rod members pivoted on 
the brackets and having a sliding connection 
with each other, and a single spring engaged 
at Its end* by the aalil members to oompreas 
the spring on Hhlftlng the steering rod aide 
wise in either direction 

BNOW PLOW - W I, Btadio, Soldier Pond, 
Maine An object here la to provide a machine 
so mounted on sleds as to accommodate Itself 
to uneven roads; to provide for convenient ad¬ 
justment of the snow removing device* to the 
end that a wider or narrower way may be 
cleared, and the snow removed to produce an 
essentially level way, or to leave a ridge or 
cone at the eenter. 

VEHICLE WHEEL.—G R. Williams. 080 
Empire Bldg., Atlanta, Ga The Invention re 
late* to resilient wheels, and provides a struc¬ 
ture presenting advantage* over what l* do 
scribed and claimed In Letters Patent No 
821,486 granted to Mr. Williams. The prin¬ 
cipal object of tbe present patent la to pro 
vide a wheel, characterised by an arrangement 
of part* in which the spokes of tbe wheel arc 
In a condition of Initial stress. 

VEHICLE FENDER—Q. Hll'wooo and P. 
KHan, 88 Cortland 8t.. New York, N Y This 
Inveutlou provides an apparatus adapted to 
operate In dual capacity, as a buffer and n 
fender; provides means for causing the appa¬ 
ratus to automatically aa*ume a position to 
operate In the latter capacity, and provide* 
means manually operative for disposing the 
mycbanlsm In position to operate In cither of 
tha capacities mentioned, and If desired with¬ 
out necessitating the chauffeur or driver leav¬ 
ing the vehicle. 

BROCK ABSORBER—J M. Jackson. Park 
ersbnrg, W. Va The Invention refers to shdak 
absorbers for vehicles, and the primary object 
la to provide an arrangement In wblcb. under 
Dorroal road conditions, there is no engagement 
of any parts and therefore no noise and no 
necessity for lubrication 

BPRING WHEEL—D. A. Gray, Chat¬ 
tanooga, Tenn. An object of till* Inventor 1* 
to provide a device which will have tbe advan¬ 
tages of a pnenmstlr tiro, but wbleh will uot 
subject the owner of the vehicle to the delays 
Incident to punctures and blow-outs such a* 
occur with pneumatic tires. 

Bsrigu. 

DESIGN FOR A CRACKER OR LIKE 
ARTICLE—H Hanot, 840 W 104th St. New 
York, N. Y. In this ornamental design for a 
cracker or like article, the design shows a fig¬ 
ure of a man of the old peasant type lu a 
characteristic and picturesque posture. 

CARPET OR RUG —J F Do Boia. Spring- 
field. Mass, care or U 8. Squire, 25 Madison 
Are., New York, N Y In this design for car¬ 
pet or rug the fine effect Is produced by an 
ornamental border Inclosing a field of closely 
clustered figures without a centerpiece 

DESIGN FOR RUBBER MAT BINDING— 
F. I! Timke, care or John Kroder and Henry 
Reubel Co., 107 E 17th 8t.. New Tork, N, Y 
This design for rubber mat binding a bows a 
binding of very simple, but attractive features 
of ornamentation. 

DESIGN FOR A BATHING GAP.—U 
Pabkes, rare of Parker, Stearns ft Co., 800 
Sheffield Ave, Brooklyn, N Y The first figure 
In this ornamental design shows u perspective 
view of a bathing cap. tbe adjusting ribbon 
bolug shown In an untied fashion, while the 
second la similar to the first, but showing tbe 
ribbon drawn and tied. 

DESIGN FOR A WINDOW DISPLAY—C 
E. I hack*, 00 Fifth Ave. Manhattan. N Y. 
N Y In this ornamental design for a window 
display tbe figure shows a front perspective 
view of an attractive structure. 


Non.—Copies of any of these patents will 
lie furntohefi by the Bciintipic Auxbican for 
ten cento each. Please state tbe name of tbe 
patentee, title of the Invention, and date of 
this paper. 


Wa wish to call attention to tbe fact that 
we are la a position to render competent ser¬ 
vice* in every branch of patent or trade-mark 
work. Our etaff I* composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and proseonte all patent 
applications. Irrespective of the complex nature 
of the subject matter Involved, or of the ape 
dallied, technical, or scientific knowledge re 
qulred therefor. 

We also have associates throughout the 
world, who assist la the proeecutlon of patent 
and trade-mark application* filed In all coun¬ 
tries foreign to the United Htatea. 

Mown ft Co.. 

Patent Solicitor*. 

801 Broadway, 

New York, N. X. 

Branch OMrat 
696 F Btoast, N. W„ 
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ic Company has no intention 

of marketing a six cylinder car 


•'fflHE Cadillac Motor Car Company has al- 

I ways believed that there are so many good 
features in the Cadillac Car, that its ad¬ 
vertising space could be best utilized exclusively 
, in acquainting the public with those advantages. 

> We regret, however, that the occasion arises 
Which makes it appear desirable for us to depart, 
temporarily, from that policy. 

Inasmuch as it is not possible for us to con¬ 
trol the "mouth to mouth" advertising with 
which we are favored, and inasmuch as that 
gratuitous publicity may sometimes contain ele¬ 
ments of inaccuracy, unintentionally perhaps, 
on the part of the authors, we feel that we 
would not perform the duty which we owe to 
the public and the duty which we owe to our¬ 
selves, if we did not correct any misunderstand¬ 
ings or misconceptions which may exist concern¬ 
ing the methods, policies and plans of this 
company. 

The pre-eminent position of the Cadillac Car 
as the "Standard of the World,” its recognition 
as the criterion of excellence in practical con¬ 
struction, are not matters of mere chance. 

For eleven years the Cadillac has been manu¬ 
factured and marketed upon well defined prin¬ 
ciples. Adherence to those principles has been 
the dominant factor in Cadillac success. 

The Cadillac has never aspired to ideals set 
by others; it makes its own ideals and raises 
them higher and higher. 

The Cadillac has never striven after the 
achievements of other plants; it is a school and a 
model unto itself. 

The Cadillac has never been obliged to make 
apologies for its product. It has never been 
obliged to smother its past, nor to discredit it by 
wiping the slate clean and beginning all over 
again. 

The immaterial and the impractical, the fad 
and the fallacy, the delusion and the shallow 
"talking point” have no chapter in the “Story of 
the Cadillac.” 

The "Story of the Cadillac” is the story of 
that mechanical and commercial advancement 
which makes for permanency. The Cadillac 
product has been only that which its makers 
knew to be right; that which its makers knew 
would satisfy and give to the purchaser “value 
received” in abundant measure. 

The policy of the Cadillac Company has ever 
been to avoid exaggeration and overdrawn state¬ 
ments. Its policy has ever been to under-claim 
rather than to over-claim. 

The Cadillac Company fa gratified Jthat the 
public feels secure in accepting Cadillac repre¬ 
sentations at their full worth. These representa¬ 
tions are so accepted because the Cadillac Com¬ 
pany has never misled and because the public 
could always expect and has always received 
more than was offered. 

The Cadillac Car of today has behind it the 
expertenee gleaned in the successful production 
Uf the seventy-five thousand Cadillacs which 
have preceded Mjyfar the greatest number of 
;; h&K grad* produced ty any one man- 

... 


The Cadillac Company is ever alert—its ear 
is ever to the ground; it feels the throb of the 
public pulse. Yet never has it yielded to clamor 
by giving endorsement to principles which would 
take advantage of the uninitiated or the unin¬ 
formed, even though temporary benefits might 
accrue. 

The experimental division of the Cadillac 
Company is not excelled in the motor car indus¬ 
try. We do not believe it is even equalled. 

Every design, every appliance, every idea, 
every principle offered which has a semblance of 
merit, is subjected to the most gruelling tests 

For every idea or feature adopted or consid¬ 
ered worthy of the Cadillac seal of approval, 
scores are discarded. 

One reason why most of the new ideas of 
inventors and manufacturers are first offered 
to the Cadillac Company is because these in¬ 
ventors and manufacturers realize that with the 
Cadillac seal of approval, their future is prac¬ 
tically certain. 

As an example, take the electrical system of 
automatic cranking, lighting and ignition, first 
introduced by the Cadillac Company and now 
used almost universally. 

Take also the two-speed axle introduced into 
the present Cadillac, and which engineering 
authorities on both sides of the Atlantic are 
predicting will soon come into general use 

Witness this from “The Automobile Engineer” 
published in London, England. In commenting 
upon Cadillac engineering progress and Cadillac 
initiative, it says:— 

"Already there is a very decided movement 

among otheq makers to try and provide 

some type of two-sjiecd rear axle similar 

to the Cadillac, for 1914 or 1915.” 

In our experimental division we have built 
automobile engines of almost every conceivable 
type and size and have tested scores which we 
did not make ourselves. 

We have built them with one, with two, with 
three, with four and with six cylinders We have 
never tried five. 

We have cast them en bloc, we have cast them 
in pairs and we have cast them singly. We have 
made them with water jackets cast integral and 
with copper water jackets. We found the latter 
method most expensive, but the most efficient— 
hence we use it. 

We built cars with one cylinder engines, more 
than 15,000 of them, and they were good ones 
“One-lungers” they were called, and they are 
practically all going yet, after eight to eleven 
years of service, hundreds of them having passed 
the 100,000 mile mark. 

We built a few cars with two cylinder engines 
and they were as good as that type could |>ossibly 
be made. But we never marketed any of them 
although the rumor was current that we intended 
doing so. 

Yes, and we built cars with three cylinder 
engines, as good of that type as could be made. 
Probably few readers ever heard of such a car. 


Some people thought they wanted that kind and 
they bought them Hut not from us. Rumor had 
it, however, that we intended to market them. 

Cars with four cylinder engines 1 Wc have 
built and distributed more than sixty thousand 
((50,000) of them. That was something more 
substantial than a rumor. 

Cars with six cylinder engines! We have 
built a number of them in the last four years 
We have tested them to the utmost, and they 
proved to be good ones—by comparison. In 
fact, by comparing them point for point with a 
number of the most highly regarded “sixes,” 
which we bought for the purpose of making com¬ 
parisons for our own enlightenment, we failed to 
find a single car which, in our opinion, outpointed 
our own, and our own outpointed most of them 

These experiments may have given rise to 
the rumor that the Cadillac Company contem¬ 
plates marketing a six cylinder car But,—as in 
the cases of the two and three cylinder cars 
—such rumor is entirely without foundation. 
This Company has no such intention. 

And we made other comparisons as well, in 
fact nothing worth while was overlooked or 
omitted. 

Our tests, investigations, experiments and 
comparisons demonstrated conclusively to us. 
that a four cylinder engine, designed with the 
skill and executed with the precision which char¬ 
acterizes the Cadillac engine—and scientifically 
balanced, affords the highest degree of all ’round 
efficiency possible to obtain. 

These tests further demonstrated that with 
such an engine, in conjunction with a properly 
designed two-speed axle, there is obtained an 
extraordinary range of operating flexibility, an 
extraordinary reduction of friction, an extra¬ 
ordinary degree of operation and maintenance 
economy, an extraordinary degree of luxurious 
riding qualities, and a reduction of vibration, 
particularly at high speeds, almost to the vanish¬ 
ing point 

We have cited the foregoing facts because we 
believe that the public is entitled to know them, 
because we believe that wc owe it to the public 
to make the facts known and because we want 
the public to know that the Cadillac Company 
leaves no stone unturned, that it spares no ex¬ 
pense in its efforts to discover and to provide 
that which it knows to be right, that which it 
knows will satisfy and that which will give to 
the buyer “value received” in abundant measure. 

And above all, the Cadillac Company 
has no intention of departing from that 
policy. 

There can be no better evidence of the appre¬ 
ciation of the Cadillac policy than the fact that 
there have already been manufactured and 
distributed, more than 9000 of the 1914 Model 
Cadillacs, amounting in selling value to move 
than eighteen millions ($18,000,000) of dollars— 
a volume of cars which nearly equals, if it does 
not exceed, that of all other 1914 high grade 
American cars combined, selling at nr more than 
the Cadillac price, regardless of their numliers of 
cylinders. 

CADILLAC MOTOR CAR CO. 

Detroit, Michigan 




The Magic Flight of Thought 


AGES ago, Thor, the cham- 
/~\ pion of the Scandinavian 
gods, invaded Jotunheim, the 
land of the giants, and was 
challenged to feats of skill by 
Loki, the king. 

Thor matched Thialfi, the 
swiftest of mortals, against Hugi 
in a footrace. Thrice they swept 
over the course, but each time 
Thialfi was hopelessly defeated 
by Loki's runner. 

Loki confessed to Thor 
afterwards that he had de¬ 
ceived the god by enchant¬ 
ments, saying, “Hugi was my 
thought, and what speed can 
ever equal his?” 

But the flight of thought is 
no longer a magic power of 
mythical beings, for the Bell 


Telephone has made it a 
common daily experience. 

Over the telephone, the 
spoken thought is transmitted 
instantly, directly where we 
send it, outdistancing every 
other means for the carrying 
of messages. 

In the Bell System, the tele¬ 
phone lines reach throughout 
the country, and the thoughts of 
the people are carried with 
lightning speed in all directions, 
one mile, a hundred, or two 
thousand miles away. 

And because the Bell System 
so adequately serves the practi¬ 
cal needs of the people, the 
magic of thought’s swift Right 
occurs 25,000,000 times every 
twenty-four hours. 


American Telephone and Telegraph Company 
And Associated Companies 
One Policy One System Universal Service 


JUST PUBLISHED 


Wireless Telegraphy and Telephony 


Simply Explained 
r ALFRED P. MORGAN 


170 Pates. 156 Meetratieoe 

Thm timphtt, latmit ami m 


Price 91 .OO Postpaid 
n wlreUtt. 


far tha wlnbn operator, amatol 

'T'HIS is undoubtedly one of the most comprehensive treatises on 
* the subject, and a close study of tts pages will enable one to 
master all the details of the wireless transmission of messages The 
author has filled along-felt want and has succeeded in furnishing a lucid, 
comprehensible explanation in simple language of the theory and practice 
of wireless telegraphy and telephony. 

The book treats the subject from an entirely new standpoint. It is 
well illustrated by over one hundred and fifty interesting photographs and 
drawing* All diagrams have been made in perspective, showing the 
instruments as they actually appear in practice. The drawings are care¬ 
fully keyed and labeled. Many of the photographs are accompanied by 
phantom drawings which reveal the name and purpose of each part. 
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high degree of pleasure to the.MQsitlve 
observer. Scriabin®, the Russian musi¬ 
cian, in a reoent ore' 
has attacked the eotre _ 
although the work in its twofold 
has sot yet been performed. 

For years the term “ton*j»tetowe# H has 
been applied to musical com positions, and 
the art of orchestral coloring has bees 
made the subject of many treatises. But 
the new art is not limited by the oone-i 
spondence of sliados of odor to musical 
tones. Immensely more delicate grada¬ 
tions may be obtained in color than are 
possible in musical sounds. We know, for 
instanoe, that in music a dominant note, 
its major third and perfect fifth together, 
make up, the major chord of that key. 
l,ower the middle note of the chord 
semitone, making it a minor third, and 
we have the minor chord of that key—a] 
very different thing indeed. Much more 
delicate gradations would be obtained on 
the nolor organ. 

The craving of tho mind for a definite 
key seems to hold good of a odor com¬ 
position and, as before remarked, the 
influence of rhythm is very perceptible. 
A color composition having a strong march 
rhythm is as effective as a musical com¬ 
position in the same style, and Prof. Rim- 
ington tells me that he has actually waltsed 
composed in waltz 



Apart from them purely artistio value, 
many of these experiments are extremely 
interesting from the psychological point 
of view. 

Prof. Exner, of Germany, has made] 
investigations to determine how far simi¬ 
lar colors affect the majority of people in | 
the Bamo way, but only with regard to 
single colors, and upon some points he 
obtained great unanimity of opinion. 
But the importation of rhythm into color | 
widens the field of such investigations 
enormously, and numerous possible ex¬ 
periments will at once ooour to the reader. 
Such experiments will doubtless help us 
in framing an answer to the extremely 
difficult question: Why are oertain color 
compositions, and not others, considered 
beautiful? Tho whole question of the 
origin of tho feeling for beauty is very 
complex and any aid to the solution of the 
problem must be heartily welcomed. Prof. 
Rimington, in his work on the subject, 
advances several arguments to show the 
great importance of a developed color 
sense to a community from the point of 

' iw of its commercial prosperity as well 

its Esthetic development. It is to be 
hoped that many other workers will enter 
this richly fruitful field,of investigation, 
and to America, with its keen interest 
in new developments, its strong artistio 
and psychological schools, and its readiness 
to endow research, we may confidently 
look for further elaboration of the new 
and fascinating art of Color Musio. 

The Coolidge Roentgen Ray Tube 

(Concluded from page IS7.) 

the most Important contribution to Roent¬ 
genology since the birth of that science, 
and It has found an important place In 
various Helds. 

Through the courtesy of Dr. Lewis 
Gregory Cole, Professor of Roentgenology 
at Cornell University Medical College, we 
were able to examine one of the new 
which has been used with notable success. 
Not only is the operator able to adjust It 
with greater accuracy, but he is assured 
nt stability and exact duplication ef re¬ 
sults, greater flexibility, a greater output 
of rays, a longer life of the tube, and the 
absence of Indirect rays developed at vari¬ 
ous parts of the glass bulb which, of course, 
affect the sharpness of the impression. 
The new tubes have a vacuum about 1,000 
times as great as the vacuum of the ordi-1 
nary Roentgen ray tube and make ’tm ef i 
a tungsten filament as a cathode, tee 
material, out of which, as every one 
knows, the filament In the ordinary tung¬ 
sten incandescent lamp is made. This 
cathode, unlike that in the older type of 
tube, must be heated In order 
th* tube active and capable of 


MUNN &C0., 3#1 Rrttodwuy.NevTiftil 

Si»»cl»Of«co «»»FBL.Ws.ll-Sm.ftC. 1 


Classified Advertisements ' 



INQUIRIES 


ffSSSG?' 




sassenr 


kitchen 
Inquiry No gist 
manufacturer 


.jsswffe 

tsissMssr 

of^tBTmTtWwWsET 1 ““ W “* “ d 

gtsa&sm .'jmjfuseirtsg 

Inquiry No. 9160. Wanted the 
.— 

pi p*a for 


«Fi?afe 3 


Do You Want to Sag 
Your Invention? 

Every patent commercially wduS 
would be quickly bought at a good price, 
or money promptly fumithed for its ex¬ 
ploitation, if investors could* be-ttlttsov 
lutelysssured of la validity,aP4tl)measd ■ 
against the danger of iitfimpmeoA, "' 1 *. 

Msb ise etimi staSfe , 
ktesjasK'.fi 








nOM NOTWNG TO NMX MILUOftt 

IIMSE 


■■I 


Hatel Cumberland 


mr ttft It. Sal 

SS 2 ?: 
j&ttras 
' 1r «y T ', 1 , 



titrated from the cathode by tke high 
PWeatial current ordinarily employed and ( 
furnished from an Induction coil or trait* 
‘wtaar. 

The penetration flf the tty* from the 
tote depends upon the rapidity with which 
the electrons are thus shot out from the 
cathode, and thin spaed Is controlled by 
regulating a low potential current from 
storage lottery in circuit with the tube, 
which acts to generate beat in the oath- 
«nt. With one of the new tubes 
filament of twenty-fire mllU- 
the stability of the tube will re¬ 
main permanent for fifty minutes without 
perceptibly changing the penetration. This 
gives a Roentgenogram with a uniformity 
of excellence which has never before been 
obtained; and after the tube Is adjusted 
to the desired degree of penetration for 
any given part of the body it may be ex¬ 
cited with any desired mllUamperage from 
1 to 200, for the time required for a oor- 
rect exposure. Uniform results can be ob¬ 
tained by decreasing the current and in¬ 
creasing the exposure or vice verse, 

The controlling apparatus is such that 
an exact duplication can be obtained and, 
at the sunie time, the tube Is so flexible 
that it can be operated at a penetration 
so slight as to show tine line blood ves¬ 
sel* of the Jmud or foot at one instant, 
while at the next it can be increased so 
that a penetration far exceeding anything 
possible with the ordinary tube can be 
secured, thus ranking It available for all; 
kinds of Koentgenographic and therapeu¬ 
tic work. 

The life of the new tubes is placed by 
Dr. Coolidge at a minimum of a thousand 
hours of constant running, bo tbat the I 
tube is more likely to be impaired as the] 
result of accident than from wearing out. 
The new tube avoids the detrimental ef¬ 
fect of the Indirect rays generated in 
the wall of the anterior hemisphere 
of the tube by secondary or deflected 
cathode streams which blur the Image 
and give rise to secondary rays 
the tissues of the body Interposed, 
one seeing the apparatus for tbe first time 
the utter absence of fluorescence in tbe 
glass Is most marked. 

With the new tube a scale of length of 
exposure and current required with differ¬ 
ent lengtiw of simrk gap has been com¬ 
piled which shows exactly what Is pceded 
In photographing the various parts of the] 
body. In one Instance ten exposures were 
made In 4/10 of a second of actual time 
With the stomach, using a spark gap of j 
five Inches and a- current of 110 
amperes, the time of 0.08 second was re-] 
while for the detail of the spine, 
using a current of 80 tnilllamperes, 15 sec¬ 
onds would lie required. 

The original tests made In the research 
laboratory with experimental apparatus 
on nulmnl tissue and strips of metal were 
repeated in I»r. Cole’s laboratory and 
series of test plates were made which 
showed dearly tbe differences obtained 
by varying tbe conditions In a number of 
exposures on tbe at 


A Mew Scheme for Selling Patents 

I N a neighboring city not far from New 
York, there is a patent bureau bearing 
a foreign name, which puts forward a 
claim of having special facilities for sell¬ 
ing patents abroad. The carefully worded 
correspondence which this bureau carries 
on Vith tbe Inventor is alluring In char¬ 
acter and Is designed to entice the unsus¬ 
pecting client into its fold. 

on as a patent is leased in the 
Hulled Mtates, an attractively worded let¬ 
ter is received by the Inventor, informing | 
him that the parties of the Prat part make] 
frequent trips to Europe and are in direct 
contact with European manufacturers and 
act as their agents, and that such manu¬ 
facturers are anxious and eager to under¬ 
take the manufacture of this particular 
patent on royalty basis, or buy the patent 
outright for a reasonable amount They 
anally state that they consider the patent 
• wery valuable for the Eurupeau market 




of ten per cent" They then state further 
“If you have no foreign patents, would 
you eoBaider an offer for the manufactur¬ 
ing rights? Are you open for an offer? 
Kindly reply. We wean business." 

All of the above suggestions ore In the 
body of the letter and are typewritten. 
Then written In Ink in a broad and scrawl¬ 
ing hand, is the following: "We are able 
to dose a coutract with a German manu¬ 
facturer.” 

We are constantly receiving letters from 
Inventors who have received these clrcu 
lur letters from the parties gfove named, 
and who are considerably excited 
the prospect of closing a contract for the 
sole of a foreign patent when perhaps no 
patent has yet been obtniued there, 
way or may not occur to tbe inventor that ] 
It la a singular thing that withtn a few 
days of the Issuing of his United States 
a German manufacturer should be 
eager to step In and make a contract for 
the German rights. In hls eagerness, 
however, to launch the new enterprise the 
Inventor Is usually tnken unawares and 
reason out the Inconsistency of 
the proposition. 

One of our correspondents wrote to tbe 
‘Patent Bureau" as follows: 

“In your former letter of December 13tb 
you say In a postscript, ‘We are oble to 
close a contract with a German manufac¬ 
turer.’ I suppose by this that you mean 
you have a definite manufacturer in view 
with whom you know that you can make 
a contract. I asked you specifically on 
this in my letter Of December 23rd, but 
you disregarded my luqulry In your l«Bt 
letter. 

“When you write please give me tbe 
fullest Information on the matters 1 have 
requested, ns a tufr and clear understand¬ 
ing Is very essential for doing business 
satisfactorily.” 

In reply to this letter, which the Editor 
has before him, this question In regard to 
who the manufacturer is who Is ready 
to sign the contract, and whether there is I 
such a definite manufacturer ready to] 
sign the contract, remains unanswered. | 
We suggest to the guileless inventor who 
may be enticed to open correspondence 
with these parties to assure himself in 
gard to these facts liefore entering Into 
any contract with the imrtles In question 
We are of the Impression that the in¬ 
ventor will discover before any negotln 
tkms can be entered into tbat a consider- 
payment will lie exacted in eaeh conn 
try before any disclosure will lie made. 

They state In a letter which we have 
before us: 

“Your article must be offered for sale In 
a businesslike maimer to present lltern 
tore in their languages, with cuts, photos. 
Can yon submit us such literature, 
cuts, samples, etc.? Without the same we 
cannot do auythlug. To undertake the] 
sale, to have such literature made in each 
country, in their respective languages, we 

charge you $-for each country, and we 

will send you proofs of the same." 

If the reader has a patent which he 
wishes to sell In n foreign country 
suggest before making any arrangements 
Involving the payment of any retnlulug] 
fee that he shall demand full Information 
regard to what success others have 
achieved, and who the parties are who nre 
anxious and eager to close a contract 
in soma foreign country almost simultan¬ 
eously with the Issuance of the patent 
here. 

A Recent By-product Utilization in 
American Soap Manufacture 
By L. Lodian 

N all soap manufactories there accumu¬ 
lates In due course a soap-kettle refuse 
knowu in the trade terminology as the 
WhHt to do with this “nlgre” 
boa long been a problem lo tbe student 
<Jt the soap Industry, True, he could work 
some of it up with low-grude colored 
soaps, make It Into tbe so-styled black tar 
soapa or use it tor a brown-black dog 
soap aa a flea killer. But tar soaps are 
of exceedingly limited use, whllo any soap 
or colored Is a good destroyer of 
flea*, as tbe alkali lather attacks them 
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ha* Iwcii uh<‘( 1 for the turning out 
of the eon rue brown Iwr-aoup known as 
carbolic aoup (10 to 20 per cent of the 
add being worked into the “crutch" or 
kettle-boil), and thin Is extensively used 
there us a disinfecting hospital-floor or 
prison-floor scrubbing soap; while It also 
makes a capital cleansing soap for car- 
I»ets and garments. On the other hand, In 
America chHh.Hc bar-soap Is scarcely 
known, especially in the city retail stores, 
while Its use as a fair-grade toilet soup Is 
almost a negligible factor. The odor Is 
disliked by the vast majority of people, so 
there hus never been any chance for the 
"nlgre" In thill direction. 

So whui to do with the "nlgre" re¬ 
mained it (|ucsthm. It was thought to be 
worth more thun for fuel use. or for run¬ 
ning uwuy us waste, so one large company 
decided to cxpcrlmont; and two years ago 
It put on the market a quantity of cases 
of the kettle-refuse soap, at a price lower 
than any other soap, 1 e., two big laundry 
size cakes for five cents. Us salesmen 
said that It would never succeed, that Its 
blackish-brown color would be against 11. 

To the surprise of the Jersey City nlgre- 
soup outputters calls came from retailers 
for more cases, and the manufacturers 
coustuutly replied that there was not 
enough "nlgre” to supply the demuud. 
This condition has continued up to the 
present time 

What is all the more remarkable Is 
that the American Arm has succeeded In 
marketing a far more difficult refuse-pro¬ 
duct than ever appeared In Europe. What 
Is wasted there Is here utilised. The veri¬ 
est dregs of the soap-kettle, consisting of 
refuse membraneous-tissue particles and 
even the tiny saud-llke bony, gritty min 
ute iKirtlottH which settle to the bottom of 
every kettle, are ail utilised now In this 
ulgre-soap An advantage too lies In the 
fact that In washing practice, these frag¬ 
ments cause a slight friction sufficient to 
form u foaming lathei 

Nlgre-soap must neoessarll) be a cheap 
compound, a resin-and-salt product; con¬ 
sequently it sweats in humid weather like 
the low-priced toilet-soaps to an almost 
unpleasant stickiness, and “blooms" or 
effloresces some of lls elements In dry 
spells In the wash though It acts and I 
wears well and can be used on the most 
delicate bleached silks, which properly 
rinsed show a snow white appearance, as 
the foam from the soap bus little color-- 
a feeble dliiglness only The cake wears 
down without breakage to an almost pa¬ 
per-thin tablet 

Altogether, considered as a by-product., 
tills nlgre-soap Is a creditable one, and it 
reveals what may Is- accomplished by try¬ 
ing and wbat one Arm bus successfully 
marketed In the Huai. others In various 
sections of the country might duplicate. 

The refuse membraneous-tissue dregs or 
lllameuts. In mi extremely comminuted 
form, naturally segregate in the molten 
grease, and aflei working into soap, they 
are often still found In the cake In an 
agglomerated condition—dissolving, how¬ 
ever, in the wash uniformly with the rest 
of the soap The congregated refuse tis¬ 
sue seen here and there In parts of the 
contrasting Hmooth-graln black-brawn 
soap, often presents an almost picturesque 
appearance, especially when wot, us of 
rare-marked mahogany si»eclmens, or 
beautiful durk-huod fossils 

According to Loniboru, the ensuing an¬ 
alysis of the a.-erage nlgre soap-kettle re¬ 
fuse explains Its make-up. 

Water 84.32 per cent 

Soap, anhydrous . ... 29.04 jier cent 

Alkali, free, NuOII , 0,32 per cent 

Alkali, combined, Na,CO, 2.17 |H*r cent 

Non-deterniined .. 3.05 tier cent 

A soup works Instances a fraudulent use 
of the by-product in low-grade or certain 
dark-colored toilet Houps, It also lists all 
of the dishonest “fillers"—talc, barytes, 
earths, mineral fillings, and the other 
tricks for weighting soups; and these are 
'mentioned so that the reader may be 
warned against their use. 

The American Forestry Association 

has just elected Henry 8. Drinker, presi¬ 
dent of Lehigh University, and P. 8. Rlds- 
dale. us its president and secretary, re¬ 
spectively. 
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Cushions 

Tires 

Springs 


of the Three, SPRINGS 
are the Most Important 
Element of Comfort 

W HKN you think of comfort, think of 
springs—Detroit Springs. Get good 
cushions and tires, of course. But, 
above all, demand the right springs —the 
flexible springs. For without them the best 
cushions and tires are powerless to protect 
you from road shock. 

Detroit Springs absorb the pound and vibration of 
the road. They take the burden off the tires Ask less 
of your tires and they'll work long') for uni. 

Detroit Springs cushion the mechanism of \oiir 
car, lengthening its life by months—tears. 

If within two years from date of manufacture, 
your Detroit Spri ng/;m//< or settle r, we furnish you 
a new one. This guarantee applies regardless of 
what kind of roads you drive over, or the kind oi 
service you exact from your car. 

Identify Detroit Springs by this Trade 
Mark and by the Lubricating Cups 


We make the guarantee practically three times a 
as that of the car manufacturer Caieful process 
manufacture are our justification Decisive tests tT 
in our factory assure you of road results. 

Wc guarantee not only comfort but suftt t If y< 
have ever seen the results of a spring accident, jc 
know how necessary it is to guard against it 

Demand Detroit Springs —the springs that offei 
you a definite service and safety. Detroit Springs 
cosr the car maker a little more—but you can 


Freedom from Squeaking is 
Explained in Our Booklet 


It’s worth reading Concise, < 
stated, interesting reasons for the 
comfort Detroit Springs give you 
the causes of the longer life of you 
and car You learn why springs ai 
portant and how Detroit Springs 
prepared for their responsibilii 
The booklet is mailed free Addr 

Detroit Steel Products Company 

2268 East Grand Blvd. 

Detroit Michigan | 
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Soldering and Brazing 

for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a fdw of the more important articles, as follows: 


Scientific Americas Supplement Nn. 1673— 

Full Initruclions for Mending or Welding Cat! 
Iron, gives both bracing loldere and (fuzes 


Scientific American Snppleaant No. 1713— 
Brazing Carl Iron and Other Metals, gives 
detailed instructions for the whole operation, and 
formula!. 

Scientific American Snpplamast No. 1844— 

Soldering and Soldering Procettet, givee broad 
grnrral information, and contain! in particular a 
method for pulverizing lolders and alloys of great 

Scientific American Supplement No 1667— 

Some Soldering Appliances, describe* the blow, 
pipe and the furnace in their vanoua forms. 

Scientific American Supplement No. 1481— 
Soldering of Meiah and Preparation of Soldtrt 
give* many formulas for soft and hard solders and 


Scientific American Supplement Noe. 1610, 
1622, 1628 luntaina series of three articles on 
Solders, covering the enure range of solders for 
all metals No I(i28 contains formulas and 
instructions for roldtring aluminium 
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Sciantiftc American Supplement No. 1B43 Gyroscopic Subili- 
xer lot Ship*, by timer A Sperry. 

Scientific American Supplement No 1694—Gyroscopsr Appa¬ 
ratus for Preventing Ships from Rotftag, takes up the Schhck invention 
described firal in No l(u 1. and dnruues tu actum and remits fully. 

Scientific American Supplement No. 1646—THe Theory of the 
Gyroscope u an excellent article, treating the subject mathematically, 
rather than popularly 

Scientific American Supplement^No. 1849 The Gyroacope, >» 
and in language within the comprehension of all interested. 

Scientific^m*ri C an^Supplement No. 1716—ARecentDevelop 


Scientific American Supplement No 1741— Gyroscopic Balan¬ 
cing^ nf Aeroplanes, tells of various suggested methods of maintaining 

Scientific American Supplement No. 1773 —The Wonderful 
GyrnsrofM*. givesdtagraimof the Gyroscope and its action, and appk- 

Sc.entific American Supplement No. 1672 —The Mechanical 
Principles of Brennan s Mono-rail Car m lucid exposition 

Scientific American Supplement No. U14-TheRegnerd Aero¬ 
plane, describes the latest dengn of aeroplane subduei, from which 


The Gyroscope 

The mysterious behavior of the gyroscope is a source of 
wonder lo everyone. From a curious toy, the gyroscope is 
being developed into a device of great practical value 
Its theory and its method of action are set forth up to the 
latest moment in the Scientific American Supplement. 

Thr following nuitibers are of great interest and usefulness- 
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Method of removing the outer bark in prepara- 
ittRP for netting the apron and the cup for a 


Streaking or chipping. Starting the face. Note 
the nail (below the apron) upon which the cup 
is set. 


Showing the method of setting the apron in 
orchard turpentining after removal of the bark 
of the tree.* 


Prolonging the Naval Stores Industry 
BHr Samuel J. Record, Assistant Professor of Forest 
Products, Yale University 

T tf$ future of the naval stored Industry in the 
Ifatted States la a matter of gruve concern Waste¬ 
ful MMhods of boxing and chipping are carried on In 
odvanpa of logging operations and no provision is made 
for auatynual production. Ismg leaf and Cuban pirn’s 
of tte fkmth have long been the chief source of the 
world's,resin supply, hut the stands of these trees are 
rapidly jbelng cut. The demand for naval stores, h«»w- 
tvov, hi lncr»*nslng, and this bus led to the boxing of 
smalls^ trees and of siieoles which formerly were not 
COfttMfred worth while. With depletion of the forests 
the industry tins advanced farther and farther west 
uutU practically the whole range of long leaf pine hus 
been qovered. There is no other region to exploit unless 
It he the far West. Investigations of the yield of resin 
fM^ western pines Indicate a possible future for the 
naval stores Industry, but it can never approach eondl- 
thma in the south Atlantic Mates. 

iWrease iu supply has ulso stimulated the dint 11 la 
tlon of plue wood and while there Is considerable preju¬ 
dice ugainst the turpentine thus obtnlned It nevertheless 
has a promising future. Improved methods of diminu¬ 
tion are coming Into use which overcome most of the 
objections to wood spirit. 

For teu years the United Stales Forest Service hits 
been experimenting with improved metlusls of turpen¬ 
tine orcharding Instead of the destructive Isix cut 
info the base of tbe tree, thereby weakening It and 
rendering it particularly liable to lire damage, a system 
of cups and gutters whs shown to be successful. The 
adoption of this method has been slow and cxeii At the 
jiretmnt time the old way is still common. 

The next Important feature of turpentining present¬ 
ing Itself for investigation was in regard to the proper 
depth, width and height of the wound made on a tree 
in chipping. Some of the results of the comparative 
experiments conducted on n commercial settle under 
normal conditions demonstrate that combined shallow 
and narrow chipping Increases the yield: tlmt the num¬ 
ber of trees killed is decreased: nnd tlmt the damage 
jt o the luinlsT In the butt out of clilptied trees Is re¬ 
duced. 

Light cupping, that is, restricting the operation to 
timber over twelve inches in diameter, and closely llntlt- 
' ing tbe number of cups per tree, has proved to lie highly 
advantageous since It prolongs tbe period during which 
a crop can be worked and by exempting the young trees 
“prevents tbe exhaustion of tbe timber available for tur¬ 
pentine in future, thus assuring stability and perpetuity 
to tbe naval stores Industry. 

Resin will not continue to (low indefinitely from a 
cut, hence frequent chipping (once a week or oftener) 
throughout tb« season is necessary to maintain the flow. 
Ouban pine- bleeds much longer than any others, pro- 
ductag almost no “scrape.” The thickness or rather the 
Mght of the chip taken off determines the rate of ad- 
'IMM of ths face up tbe tree. The more cut off at a 


time the sooner the face will get lieyoiid the reach of 
the chipper, It haw been demonstrated that a thin 
shaving will accomplish as good or even la’tter results 
than n heavy cut. With the ordinary hack, how oxer, 
this is difficult to regulate, and a new hack has I .ecu 
Invented which works on the principle of a safety rnxm 
The thickness of chip can Is? gaged nmmttely even 



The operation of making the groove in the tree. 
The concave ax employed for setting the apron. 



A fairly typical face. The hack, which shaves on 
the principle of a safety raaor, lies beside the 
tree. 

after repeated sharpening of the hack Made. It Is so 
made that the inside edge ts flat instead of curved, 
thus leaving the cut fuce smooth instead of scalloped 
This facilitates the flow of resin into the cups 
The question of running the face spirally Instead of 
straight up the side of the tree Is being considered The 
advantage of the spiral would b« In extending the 


length of time it tree could lie chipped before the face 
got lievond reach of the long-handled hack It might at 
llrxt appear that the effect of a spiral face would lie 
to glidlc the tits’ as soon as It hud extended entirely 
around Such is hot the case, hoxxexer, since the move¬ 
ment of the sap Is mil In stiulgbl lines, but from one 
eel) to nuothei through pits In the side walls The sap 
stream would accordingly follow the spliul of uninjured 
wood xxithmil material interrupt Ion 

A method of leslu gat hot mg fm which a great deal 
Inis licon claimed consists of holing slanting holes In 
the Mapwond mill draining the tcsln into a dosed cup 
This was supposed to prexent the closing of the resin 
duets lix oxUlntlou of the resin. I hus permitting a eon 
Minions flow This and similar methods fall to take 
Into account the phxstolngiml processes Involved in 
resin formation 

llostn is a waste product icsultlng from the xltal 
processes ,,f growth ll is not ns mum assert, a heal¬ 
ing tailsaiu especially produced bx the ttee to protect 
\xomuls, such a function nl n being pniclx Incidental 
In the change of stnieh Into exactlx I lie kind of loud 
the plant xxaiits a complex sph,stance is let! nxci as a 
by-product This is called tesln and Is found in paren¬ 
chyma r’ells since Ibex allcinalclx stoic up and glxc out 
starch and othd plant (nod, actoidmg to the season 

It sex cl ill icslii cells oi pniciichx inn cells nic close 
togclhci the amount of hx-prnducl i tcsln i Ih-coiiics too 
large to tic coni ill lied In the cells and is cxcidcd luto 
llitcicclluhir s|mccs Such spaces iit(> known as resin 
ducts and arc c hatadcrisilc of I lie xxood of on i pines 
spruces, Inrches and Douglas tli Most of them extend 
up and down tin’ si cm lull main occur tn the large 
medulla!x inxs These ducts me for use In tin* storage 
of resin and not lot Its transfer from one part of a 
tree to nuothei In this function us xycll as the absence 
of a xxall of Mult oxxn they dlflei from tile xcsscK of 
hardwoods Mono of our hnnlxxonds contain resin ducts 
III tile xxood though many 'pedes of iHph until iHirm 
In (lie Philippines nte so characterised 'I'lie milk ol’ 
dandelion of mllkxxeed, and the latex of ruhhni trees 
is also a l.x to.xluct similar to lesln In foruuiMoii 

In tapping a tree comparallxclx little resin Is iietti 
ally sis-iiksI from the ducts already in the xxood The 
main flow is not out of the old darts like sap out of 


plug, stimulates the xltal pioeesses at the seat of ininry 
mid greatly Increases the l.x-product, resin, and In con 
sequence Ihcic Is an increase in the nutnl.cr of duels 
necessary to eimtaln It It is fiom these sis-oadiitx 
duets that most of the commercial yield or Mtr|icnMtif 
Is secured 

Tin* first wound results in the formation of a number 
of new or secondary resin ducts from both nlioye and 
below the injury, the length of those ahoxe being 
greater than those below Subsequent chipping of 
course affects only- the upper edge of the Inst wound 
The first wound ts usually made in vxlntci when all 
hands are engaged either in placing the cups on the 
(Coiwlndvd on page ;««.) 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the world's progress tn scien¬ 
tific knowledge and industrial achievement. 


The Problem of Our Navy 

T HE Hi'Iicntific Amkuican commences In thin 
iMHtie the publication of a consecutive Merles of 
ariIdea on "Tho Problem of Our Navy," than 
which problem, an nffectlng our International Interests 
and our standing us a a lent world power, there la no 
question la-fore the people of the Pulled States and It a 
Congress of area ter und more pressing iiuiMirfance. 

Darina the pant thirty yours, or Mince the time when 
a Democratic Administration commenced the construc¬ 
tion of an entirely new navy of steel, and set afloat 
nueh cruisers um the "Chicago," "Olympia," and the ves¬ 
sels of "The White Squadron," and that famous trio 
of battleships, the "Oregon," "Massachusetts,” and 
"Indiana.'’ the Scientific- Amkbu an has recorded the 
steady growth of the Navy, so for us Us materiel is 
concerned, and by photograph, drawing and dcHcrlptlvo 
text, has kept the public in close tcnioli with the vnrlous 
ships, as they came from the builders’ bauds and went 
Into active commission. 

We feel that the time lias now come to take u broader 
view of this nioNt Imiiorlnnt subject, and show how 
vitally the Navy Is related to those stu|M-ndous interna¬ 
tional policies, such as the Monroe Doctrine, the Integ¬ 
rity of (Tiliiti anil Asiatic Exclusion, upon which the 
United States hus recently taken such a bold stuud—- 
* with regard to which It Is at this very moment assum¬ 
ing an attitude that admits of no compromise- what¬ 
soever. 

The spirit of the articles will lie at mice laudatory 
and critical, und its an evidence- of the happy combina¬ 
tion of thole two attitudes, we direct spec-lnl attention 
to the first of (bet series, by Assistant Secretary of the 
Navy Franklin D. Roosevelt, as published elsewhere lit 
the present Issue. 

Canal Tolls Sophistries 

D ISPATCHES from Washington Indicate that 
the President will meet with strong opposition 
In the House of Representatives to his proposed 
retinal of that clause of the Panurna Canal Act which 
exempts coastwise traffic from the payment of tolls. 
If Representative Underwood, the Democratic leader of 
the House, Is correctly reported In the Now York Times, 
he Is mnklug an Investigation of the probable effect of 
an amendment to the Canal Act extending free tolls 
on their domestic commerce to ull nations IIow this 
would 1 letter the situation we fail to see. To meet 
the fixed and operating charges of this $400,000,000 
enterprise will require the gathering In of every dollar 
of legitimate earnings that It can secure. Exemption 
of our coastwise triitlle would cut down the revenues 
enormously; mid Mr Underwood’s proposal to exempt 
the domestic commerce of all nations would not only 
reduce the revenues hi a still larger measure, but would 
make the discrimination most painfully apparent in 
the case of those nations that have no domestic com¬ 
merce to send through the canal. 

Mr. Underwood is quoted ns saying that in the United 
States we have never charged domestic commerce a toll 
tor the uae of any waterway improved at the expense 
of the Government, and that to do so at Panama would 
lie an Innovation. Well, what of It? All new legisla¬ 
tion is more or less of an Innovation, and in this case 
the Innovation Is necessitated by treaty obligations of 
the clearest and most binding character, 
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It seems to ns that there Is more of sophistry than 
good logic In arguments such as these, and especially 
In the following: “Now mark this Inconsistency,” Mr. 
Underwood is quoted as saying. "The rules fur the 
government of the Sues Canal, as embodied In the treaty 
of Constantinople, are those we adopted for the govern¬ 
ment of the Panama Canal. All the principal powers of 
Europe signed that treaty. Yet, though Russia, one of 
tlie signers, makes an annual appropriation to pay the 
tolls of her domestic commerce through the Sues Canal, 
Great Urltaln never has protested." But why should 
she? The Hay-Pauncefoto treaty leaves all nations 
free to pay bHt-k to the shipping companies amounts 
equal to the tolls charged for passage through Ihe Pana¬ 
ma Canal, If they feel distasted so to do. That Is 
u question affecting the individual governments and 
the shipping companies which may use the Ctinal. The 
treaty between the 1 tilted States and Great Britain 
takes no cognisance of such matters. If the United 
States Government charged equal tolls to our coastwise 
shipping and then voted from the Trousury sufficient 
money to repay these tolls to the coastwise shipping 
compunleH, there could he uo protest from (treat 
Britain or any other maritime country against such 
procedure 

Alphonse Bertillon 

I N the popular mind the fame of the late Alphonse 
Bertillon rests entirely ou the introduction of the 
anthropometrlcnl nud finger print methods of iden¬ 
tifying criminals. Magnificent as was the achievement 
of co-ordinating the jsillce headquarters of the world, 
so that it Is now n matter of routine for the bureaus 
of criminal identification In the larger American aufi 
Euroiienn cities to exchange measurements and finger¬ 
prints, Bert 11 Ion’s reputation rt-Hls on a broader basis 
of scientific achievement. Indeed, the anthropometri- 
cal system is eventually bound to give way to Galtou’s 
fingerprint method, which Bertillon was reluctantly 
compelled to accept and Introduce. 

What the police forces of our greut cities owe to 
Bertlllou Is the Injeetlofi of a scientific spirit into the 
work of trucking criminals ills Hun an d'Identification 
jutheiatre has been n model laboratory in which the 
police of the world huve been shown how the evidence 
of crime may ho studied scientifically. Its counterpart 
should be found In every American city—a wish that 
will probably not bo realized for decades to come. When 
the full significance of tho sciontiflc metli<sls that Ber- 
tlUon Introduced into the French police system is «je 
predated, we will wonder why we ever tolerated the 
present system, why criminals In this twentieth cen- 
lury are still tracked by detectives who are nothing 
but promoted policemen uud who can use only In the 
crudest kind of way, the dues that are placed ut their 
dls|M)ssl Some day there will be found at tho head 
of every detective bureau a man with Bt-rilllon’s out- 
lisik and sdentltlc spirit—u man who will huve as his 
subordinates lint uneducated policemen and detectives, 
hut men trained to deal with crime In a systematic 
scientific way. 


Requirements of the Automatic Train Stop 


W E recommend for the study of all who are 
engaged on the automatic train stop prob¬ 
lem a review, in booklet form, by Mr. Joseph 
W. Buell of Washington, of the principles underlying 
Ihe design uud construction of iiuloimitic slop appa¬ 
ratus us a pi 11 led to the coutrot of rullroud trains. The 
author, himself an Inventor of a well known system, 
lias devoted many years to the study of cab slguuls 
und automatic stops und Is well qualified to discuss 
Ihe various branches of this subject and Its relation 
to wayside signaling. 

At the outset It is pointed out that previous develop¬ 
ments in railway signaling have had to meet, exacting 
requirements; and that the deuiund for grentor effi¬ 
ciency in safeguarding railroads by the employment, of 
automatic stops, necessitates that their design und 
oiieratlug principles Is* subjected to the same rigid 
treatment with respect to their pre-requlslt.es, as has 
characterized previous development In the existing 
methods of signaling. 

After a brief discussion of the engineering rules tlmt 
govern the problem, some spnee Is given to the physical 
side of the question nnd particularly to the perplexing 
problem of satisfactorily providing either a mechanical 
or nil electrical means for transmitting an impulse 
from the track to a traveling locomotive lit order to 
actuate the mechanism thereon, and to doing this 
In ns reliable tt manner us lias been found in the auto¬ 
matic production of a roadside signal on a mast or 
post. 

The vnrlous systems of automatic stops offered for 
approval may be conveniently classified as six distinct 
methods or types for communicating motion, or pro¬ 
ducing an electrical effect, on a traveling locomotive 
b.v reason of a danger-giving condition of the track. 
^fT. Buell point* out that, in the study of these ays* 



tana, «wry aipcet of 

simple and there is prorkted a J *" 
the real value of any on# of 
considering their relative merits «e t 
attention to the vital consideration «fi 
cellence of the moans need for astabl 
connections, or contacts, between 
locomotive. Furthermore, tt must be 
that in whatever manner this be 
tive that the operating prli 
the fundamental requirements of observlp 
ueering rule of “failure on the side of aaf^L . 

In dealing with the problem of ertablUll^eMgMfr 
tlon or contact lietweon the truck and a triiiKIAt-Vfwe- 
motlve Mr. Buell has classified the dlffeWMfv lW ite y i . . 
aside from the one which transmits an .8WRil««k'8» 
magnetic Impulse through the air, as follo^ 

First, « contact obtained by Impact or blfli 
n yielding contact obtained by pressure of || 
part, carried by the locomotive, upon a .atafjt 
on tho track. Third, a rolling-wheel c 
by the pressure of the wheels of the h 
traffic rail. Every step in the developm^ ( ^y)ffifh 
type is clearly set out, and a brief account^. 
a practical but scientific way, of the vartajn types -«f 
automatic stops such as the Trip, Thlrd-Rph pUopi 
Wireless, etc., and the author nets forth Im y gW Wgiy ’the 
advantages claimed for each; how their mart** 
lie respectfully Judged by accepted standard*-; M# At 
the same time the disadvantages involved ln.^MMifcdjgfK 
are shown. The nuthor finds a prospect for,4het;aur- 
vlval at the Ramp type and the Rolling-wheel (TOwrtaet 
Type. The latter ho regards as the Ideal one tot masons 
that are given nt some length. 

There is a demund for literature of a compact hut 
comprehensive form dealing with this problem; and 4 
reading of this booklet will be found useful to h 
In clearing tho air, as It were, nnd setting them o 
ground with regard to fundamental principles a 
tlcul requirements. 


The Next 900-foot Atlantic Linen 

T HAT tin- 000-foot transatlantic liner is a profit - 
able Investment Is proved by the fact that this 
summer there will be three shltis In seMlCe be¬ 
tween Europe and America which will lie over «W feet 
la length. These will be the "lmperator," whlch, 7 durtqg 
tlie winter months, lias been undergoing cotisillotable 
modifications, the new "Aqultanla” of the Oudfcrd Line, 
which is due here next June, nnd the “Yatorland,” of 
the Ilamlmrg-Americnn Line, which will make her 
maiden voyage to New York In the early summer. The 
"Aqultanla” le 1)01 feet long, the “lmperator,” (MM feet, 
and the "Vaterland,” 940 feet, these being the lengths 
over all. In the same class should be mentioned the 
White Star liners ’’Olympic," now In service, had the 
'‘Britannic,” which was recently launched and is being 
rapidly pushed to completion. 

The “Aqultanla” will be an eulurged ‘'Mauretania,"' 
with a displacement about fiO per cent greater. She 
will be driven by quadruple turbines working on fear 
shafts, and her horse-power will be about the same sm 
that of the "Mauretaniaalthough the speed, due to 
the great increase in displacement and the somewhat 
fuller lines of Ihe hull, will Is- lesH. The “Mauretania” 
has crossed the Atlantic nt mi average speed of 28.01 
knots, and It is exin-cted that the “Aqultanla” will be 
capable of n sustained seu sjieed of something over 28 
knots. With her full equipment on board, the new ship 
will have a displacement of nlxnit 55,000 tous. With « 
length on deck of 001 feel, she lias 07 feet of lieam ««d 
it [dated depth of 04 feet. 

The safety elements In the “Aqultanla" are broadly 
similar to those emlsslied In the “Lusitania” and 
"Mauretaula.” For five hundred feet of her length 
she consists of a shell within it shell, the coal bunker* 
being carried at the sides of the ship in the woke of 
the bollor rooms. The Inner wall of the bunkers is 
about 15 feet from the outer shell, and the whole ot 
the boiler and engine spaces Is subdivided by six bulk¬ 
heads extending from sldq to side. These bulkhead* 
have been sjieelolly stiffened; anil with them Is ass*, 
dated a watertight deck In the neighborhood of the 
water line. An Interesting fuel Is that the ship wlB 
carry two 40-foot and two 80-foot motor lifeboats, 
which, In case of emergency, wilt suffice to tow all the 
other boats, Including twenty-five large rowing boat* 
and a large number of the collapsible type. 

The ‘‘Vaterland," an enlarged “lmperator," Is 940 
feet long with 100 feet of beam and a plated depth of 
78% feet. She will differ from tho “lmperator" in 
uuderwater form, being constructed with a cruiser stern 
and will carry a balanced rudder operated by s teer i n g ' 
gear which will be entirely Mow the water Hue, She 
will probably be a knot or more faster the “Jm- ' 
perator," and of four or five thousand ton s greater (Re¬ 
placement, this at full load being something over 80,000 
tons. A sister ship of equal dimensions turf .beg a n to i 
under construction at the Blohm * Vos* yards, whore , 
the “Vaterland" le now receiving her 
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tea ftnM iWbMd^nw Inter- 
Company , of Naw York city, has 
for third* tracking the Second, 
Avenue Elevated Lines. The esti- 
work is about *17,000,000. 

Stow RaHrood Gens traction.—Statistics 
in 

2,000 

1st, 1912, to 1,822 miles on January 1st, 
to the Railway Af OatetU, the out- 
is not promising for the year 
probably witness a still further decrease. 
1*568 mil** of new. line under oon- 
J with 3,500 miles one year ago. 
d In 1918.—-According to the official esti- 
nitod States Geological Survey, the output 
} United States during 1913 amounts to 
0 and 578,000,000 short tons. Edward 
1 statistician of the Survey, has stated 
ning industry, in spite of an increase of 
is over tho year 1912, was perfectly normal, 
WffeurM are to be taken as showing the great 
itaativity throughout the country. 

SMi*. Break In Two.—In our recent editorial 
entriM:'*itops that Break in Two,” it was stated that 
an aosMtok of this character occurred to the British 
deetMQmr M ^fiper.'’ The vessel that broke in two was 
the tejtaf jflbstroyer “Cobra," which foundered in the 
North Spa«n September 18th, 1901, with a loss of seven 
lives., The Admiralty inquiry showed that her loss was 
due to stettCtural weakness. Curiously, the “ Viper” was 
lost in Hm same year through running aground in thy 


A Substitute for “Watch Tour Step.”—The Inter- 
boHMgh Rapid Transit Company has perfected a mechan¬ 
ical gay fi lling device which will be used at subway sta¬ 
tions which ore on a curve. It consists of a grated 
aagBMBt of the platform which is thrust forward, filling 
the gup between car and edge of platform, tho movement 
being made just before the train comes to a stop. Tho 
grathqrtenmins in this position until the train has started 
and moved a distance of 7 or 8 feet. The gap-filler U 
operated by electro-pneumatic cylinder action. 

Ildtrisf the Big Hailing Ship.—The development of 
the beavp eQ engiuo bids fair to bring about a revival of 
the big sqnage-rigged sailing ship. The latest of this type 
is a truly,magnificent vessel, “The Fran**,” launched hy 
the ChMntars d« la Gironde at Bordeaux. She is 430 
feet long. 8Rn feet beam arid draws 24 feet when loaded 

to a fUfimih-* of 10,600 tons. Her auxiliaries consist 

of twin Rshnmder-Carehi oil engines of 925 horse-power, 
which drive the ship at a speed of 10 H knots, the fuel 
oonsumpttnn on the brake test bring 0.45 pound per 
brake hmae-power per hoar. Her Unes are finer than 
thoee of the ordinary tramp steamer, and under sail alone 
she should be capable in a whole-sail breeze of making 
18 knots. 


Stopping Express Trains In Their Own Length.—A 

moat important development of the air brake was demon¬ 
strated in recent experiments on the Pennsylvania Rail- 
rood when a twelve-ear steel train, nearly 1,000 tons in 
weight, running 60 miles an hotir, was stopped within 
its own length of about 1,000 feet. The new Westing- 
house brake may bo operated with pneumatic or eleotrio 
control, and it embodies among other improvements two 
shoos for each wheel instead of one, as at present. The 
new apparatus shortens the time of obtaining the maxi¬ 
mum brake capacity from 8 seconds in the present system 
to seconds. With eleotrio control, the time is ahort- 
ouad to 2)4, seconds. It was shown that a twelve-car 
steel train running 80 miles an hour could Ira stopped 
within 2,000 feet. 

A Comparison of Broadsides.—Rear-Admiral Vreeland 
has filed with the House Committee on Naval Affairs 
a statement showing that in total jnuzzle energy of one 
broadside, tho dreadnoughts of the German navy are 
twice as strong, in the aggregate, as the American dread¬ 
noughts, In pre-droadnou|bt ships, tho United States 
shows a heavier total muzzle energy than Germany; but 
combining both dreadnoughts and pre-dreadnoughts the 
total muzzle energy of the German fleet is stronger than 
tote of the American fleet in the proportion of 41 to 8. 

American Manager for English Railroad.—The ap¬ 
pointment of Mr. Henry Worth Thornton, General 
Superintendent of the Long Island Railroad, as General 
Manager of the Great Eastern Railway Company in 
Ragland, has been well described as “a personal com¬ 
pliment to Mr. Thornton, and a profound appreciation 
of American railroads and their men." The appointment 
baa raised the inevitable “tempest In a teapot" in the 
British daily press. As a matter of toot, the appointment 
tote credit to the Judgment of the directorate of the 
, Etotorq Railroad, which handles the heaviest sub¬ 

urban passenger sarriee Into and out of London. Mr, 
ftuyrnton wflt took at Kite problem from new standpoints, 
; »dWith toe ad vantage of A sdtfc and -Varied experience. 



fttnadlm tn take Tanganyika.—Recent soundings In 
the great Afriean lake by Cipt. Jacobs, of the German 
Navy, showed a maximum depth of 4,190 feet. Btill 
greater depths are reported to have been found by a 
Belgian offloial. Accordingly Tanganyika is, with the 
exception of Lake Baikal, the deepest body of fresh 
water in the world, and further investigations may prove 
it to be even deeper than Baikal. In the deepest places 
thus far found, its bottom is at least 1,600 feet below 
sea-level. 

An Aerial Tramway Across the Andes.—Work has 
been begun on a remarkable steel ropeway, 37 % miles 
tong, which will serve as an extension of the railway 
from Ladorada to Mariquita, in Colombia, carrying the 
line over the Andes at an altitude of 11,000 feet. The 
steel rope is to be supported on a series of steel towers, 
from 40 to 125 feet in height, and will consist of 12 
sections, at each junction point of which a motor will be 
installed of sufficient power to work two sections. Power 
is to be furnished by water brought down from the 
Andes, 

Pill Nuts, which grow abundantly In the Philippines, 
have recently been shipped on a considerable scale to the 
United States. They arc produoed by trees of the gonus 
Canarium, to which belongs tho Java almond, arc nearly 
triangular in cross-section, and contain a small oily 
kernel of almond-like flavor. Besides being very pala¬ 
table in their natural state, they yield a valuablo oil, 
resembling oil of almonds. According to an official report, 
the production of pili-oil is one of the coming industries 
of the Philippines, only awaiting the invention of a 
machine for cracking the nuts, which are very hard. 

The Alaska Reindeer Service.—The latest report on 
this servioe, just published by tho U. 8, Bureau of Edu¬ 
cation, shows that on June 30th, 1912, the total num¬ 
ber of reindeer was 38,476, distributed among .54 herds. 
Of these animals 62.5 per cent are owned by 633 natives; 
9.8 per cent by the United States; and 16 per cent by 
Lapps. At an average value of 325 a head, the reindeer 
owned by the natives represent a capital of 3601,700. 
The income of the natives from the reindeer industry 
during the fiscal year, exclusive of the value of meat and 
hides used by tho natives themselves, was $44,885.04. 
The total number of natives affected by the reindeer 
enterprise is estimated at about 6,500. 

Standard Tests for Hemp.—According to a report 
from tlie American consul general at Hongkong, tho 
Filler Division of the Bureau of Agriculture at Manila 
is conducting extensive experiments for the purpose of 
establishing scientific standards for testing hemp, in lieu 
of the present methods according to whioh experts, of 
many years' experience, judge the quality and value of 
the product by sight and touch. The new tests will he 
baaed upon the relation lietween the weight of a motor 
length of the filler and tho breaking strain. Tests for 
single fibers will be varied with tests for twisted fillers. 
As soon as this system of tests is fully worked out it will 
be put into effect ia the Philippine hemp market. 

Molecular Equilibrium.—O. Lehmann describes a 
method to determine tho elastic limit of a viscous 
amorphous body. The application of this method to 
crystalline substances beoomes complicated and the 
phenomena observed can only bo explained on the 
molecular hypothesis and constitute a now proof of this 
theory. In liquid crystals the molecular equilibrium is 
related not only to the structure, but also to the form. 
The molecular equilibrium may be deranged by mechan¬ 
ical forces or by easily graduated magnetic forces. The 
strong surface tension, for example, produced at the 
boundary of tho air and liquid crystals is able to derange 
the disposition of the molecules. The molecular per¬ 
turbations produoed by foreign substances able to form 
crystals mixed with the liquid crystals are the most 
striking. 

True History of the Tepary Bean.—A brief note on 
the history of the tepary bean published in our science 
column of June 28th, 1913, and bused on a supposedly 
reliable abstract in a foreign journal of an article by 
Prof. R, W, Clothier, of the University of Arizona, con¬ 
tained some inaccuracies to which Prof. Clothier has been 
good enough to call our attention. It appears that the 
topary beans were originally found among a lot of beans 
obtained from the Papago Indians by Director Forbes, 
of the Arizona Experiment Station. They were tested 
independently by Prof. Clothier and Director Forbes, at 
places 400 miles apart, neither seeing the crop grown hy 
the other. Both investigators reoogniaed that they bad 
fallen upon a valuable addition to the crops adapted to 
the Southwest, and both submitted the beans for botanical 
identification to Prof. G. F. Freeman, of the Arizona 
station.' During the summer of 1910, Direotor Forbes 
and Prof. Freeman visited the Papago Indians in order 
to seek further information ooneerning tho origin of the 
beans and secure other varieties. Prof. Clothier has 
never visited those Indians. The outstanding fact i» 
that Direotor Forbes and Prof. Clothier are both entitled 
to the credit of introducing a valuable new crop to the 
attention of the world ■ 



A Flight from Cairo to tho Capo of Good Hope.—Maro 
Bonnier, who reoently completed a flight from Paris to 
Cairo, has announced his intention of flying from Cairn 
to the Capo. The trip may take two months and will 
be made undor the auspices of the National Aero League. 

An Optical Telegraph for Flying Machines.—A very 
interesting optical telegraph was recently tried out at 
the Breguet aerodrome, near Velizy. The apparatus 
consists essentially of a tulie mounted in the direction of 
the flying machine's travel. The blast of the aeroplane’s 
propeller i* caught by this tulie. Hence the tube is 
traversed by a violent current. ('on nee ted with the tube 
by means of a valve is a small reservoir filled with lamp¬ 
black. By opening or shutting the valve, puffs of lairi|i- 
black of greater or lessor duration are produeed It is 
said that these puffs nan lie seen through powerful field 
glasses, for about ton miles, and tliat a message in puffs 
projected according to the Morse code can easily be mail. 

New German Military Zeppelins.—Tho Zeppelin 
L. Z. 22 has just been completed at FriedrichshaTen. 
It is intended for army use and wdl bear the numlier 
Z VII. It will be stationed at Dresden, where a new 
shed is in course of construction. Another Zeppelin 
LI 23, is fast nearing completion. It, too, will I* taken 
over by the army, so tliat the German military Zeppelins 
will soon number eight. In the Z VII. some important 
modifications from the standard Zeppelin construction 
are embodied. In order to avoid a repetition of the 
frightful disaster sustained by the L II. last December 
at Johannisthal, the oars in which the engines are con¬ 
tained are hung somewhat lower, with the result lh t 
the air may circulate freely lietween the envelope nnd 
the oars. It is said that Count von Zeppelin has defi¬ 
nitely abandoned the idea of running the Baloon or 
passageway which connected the two cars in Zopcllins, 
within the envelope itself as was tho ease in the L II. 

Surgical Work of Aeroplanes in War.—Several inter¬ 
esting suggestions as to tho uses to which aeroplanes 
might lie put by the medical services in time of war wore 
made by Lieut. Golonel J. D. F. Donegan, R.A.M, 
in the course of a lecture at the Royal United Service 
Institution, Whitehall. As regarded t he use of aeroplanes 
for scouting for wounded on the battlefield, lie eould not 
at present realize their element of utility, hut it was 
possible that at some future date aerial trans|>ort would 
simplify tho duties of administrative medical officers on 
the field. Tho late Colonel Cody was dreply interested 
in the question of the provision of surgical assistance. 
From experiments made with belli his machines, Colonel 
Cody and others were confident that it was perfectly 
possible to carry for long distances a specially designed 
operating table, with all surgical contents, and an opera¬ 
tor, an assistant, and an amnsthelist, in addition to the 
pilot. Passing to consider the feasibility of his proposals, 
the lecturer explained that they were not for to-day or 
to-morrow. It would l* quite time enough to consider 
the matter seriously when we were in ihissomhioii of 
machines with the lifting jxiwer ticncsHurj to convey 
throe officers, in addition to the pilot, provided that they 
were not at present available or in course of construction. 
The question of opposing forces objecting to aeroplanes 
engaged in medical work flying over their positions might 
lie arranged amicably. 

Fire-Proofing Aeroplane Fabric.—Tho object of fire¬ 
proofing a fabric of any kind is not the prevention of tho 
charring or burning of the material hut the prevention 
of the spreading of the flame which comes in contact with 
the fabric at any spot. It is IxHter, therefore, to use 
tho word “flnme-proollng ” For the flame-proofing of 
fabrics in general, there are two methods used, according 
to P. W. Litchfield, factory manager of the Goodyear 
Tire and Rubber Conijiany. First, the impregnation of 
the fabric and the uoaling of the same with a non- 
inflammable mineral constituent, which must be either 
fused or mochanieally broken away before the fiber can 
burn. Second, the presence of some salt, which, in addi¬ 
tion to tho alxtve action, will give off sontio gas such as 
cartxm dioxygen that displacing the oxygen, will prevent 
further propagation of the flam*'. There are three or 
more ways of carrying out this impregnation, one ticing 
the simple impregnation of the filler with the mineral 
constituent as such; or, second, the use of such substances 
as glue, starch, dextrin, etc., as an adhesive for retaining 
the mineral constituent on the filter, hy first treating 
with a solution of such a compound as soluble phosphate, 
and then immersing in a bath of alum, whereby the in¬ 
soluble aluminum phosphate is formed in the fabric. 
Coming to the fire-proofing of balloon fabric, it is more 
difficult liecause of tho usual presence of rubber, which 
gives a new factor to the proposition. Here, perhaps, 
the presence, in the coating of compounds which li iterate 
non-inflamable gases is more suitable than heavy loading 
of the fabric with mineral constituents which would in¬ 
crease the weight of the fabric and therefore lxi out of 
the question. There is, however, a difference in various 
rubber compounds as to the rapidity of flame spreading, 
due to the properties of the rubber itself and to the com¬ 
pounding and vulcanization. 




Fig. 1.—Calibrating apparatus of the vibrometer. 


Fig. 2.—Registering cylinder, clockwork and rogietecing a 
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An Ingenious Instrument for Studying Vibrations 


The Bourlet-De Guiche Vibrometer 


By Jacques Boyer 


* the purpose of registering the frequency and ampli- vibration, ia absolutely negligible and usually imper- 
tude of tlio vibrations or oscillations of solid bodies oeptible, so that the synchronism of the tracing point 

which not only vibrate, hut also movo in any manner with the vibration to be measured is assured. 2. For 

in space. Among tsuob bodies are the frames of auto- given frequency the ratio between the amplitudes a 

mobiles in motion (Fig. 4) and the wingB of aeroplanes and a' (the ratio of damping) remains oonstant when 

during flight. a varies. 3. This damping effect increases with the 

The ordinary registering instruments, which require frequency. 


fixed points of support in the vicinity of the vibrating 


Before the vibrometer can be used on a vehicle it 


bodies, are not suited to those cases, in which the regie- must bo calibrated in the laboratory. The calibrating 
taring apparatus must participate in the general motion apparatus (Fig. 1) consists essentially of a metal rod 


and select the vibratory movement for registration. 

The Bourlot-De Guiche vibromoter, 
which its inventors recently submitted to 
the Paris Aeadtoie des Sciences, solves 
the problem in a complete and satisfactory 
manner. The apparatus comprises two 
manometrio capsules, connected by a rub¬ 
ber tube. To the flexible membrane of the 
first capsule, or receiver, iH affixed a large 
and heavy metal disk. This oapsulo, 
which is attaohed to the vibrating body, 
with its membrane perpendicular to the 
direction of vibration, participates in the 
vibratory movement without appraoiably 
affecting it, because the mass of the cap¬ 
sule is very small in comparison with that 
of the vibrating body, while the inertia 
of the metal disk impresses upon the mem¬ 
brane a relative and inverse vibration of 
the same period as that which it is desired 
to register. The variations of pressure 
thuB produced in the receiving capsule are 
communicated through the rubber tube to 
the second, or registering, capsule, which 
resembles an ordinary Maroy capsule, and 
is provided with a stylus that writes a trace 
of its movements on a rotating cylinder 
coated with lamp-black. 

A summary calculation shows that the 
relative motion of the disk with respect to 
the receiving capsule is compounded of a 
principal vibration synchronous with the 
vibration to be registered, and a secondary 
vibration due to the elasticity of the mem¬ 
brane. MM Bourlot and De Guiche have 
constructed their vibromoter in such a 
manner that this secondary movement 
is entirely negligible. For this purpose 
they employ a thick, tightly-Btretohed 
membrane and a metal disk large onougb 
to cover the whole of the membrane except, 
a narrow annular margin. In these con¬ 
ditions calculation shows that, for a given 
frequency of vibration, the amplitude a' 
of the oscillations of the tracing point varies 
ia proportion to the amplitude a of the 
vibrations which are to be measured, but 
that the ratio between these two ampli¬ 
tudes is a decreasing function of the fro- 


AB, fixed at the end A and kept in vibration by means 



of an electromagnet E. The receiving nap nil H is 
attached to the free end £ of the rod which tiapMUma 
upon it a regular vibratory motion, The rod ugiiitiiti 
sliding weight C by means of which the periods* wtie*. 
tion can be altered, and the amplitude can b-i higtiNlud 
by turning the screw D attaohed to the initilgptitgf 
the electromagnet. The vibrations at tWMl «M 
registered directly by a stylus on tbe oytindjjR # PM* 
is turned by the clockwork H. The 
including the vibrating rod, the etaotromaaflp mad tin 
cylinder with its clockwork H and it* nUpngt A, fc 
mounted on a horizontal bar MN at square efltie-eeetiaa, 
whioh can be turned about its Una heard* 
to place the receiving capsule 
zontal or a vertical position at spL 
The registering oapsale 1 ang sgdind* 

K. with the clockwork that Mree the 
latter, are shown in Fig. 2. wfam the 
cord AB fa oast loom the lever fen* 
about D and the clockwork is reUpafi 
the withdrawal of a stop attaeheCtoAs 
end C. The clockwork runs lighs fsr a 
few seconds until tbe heliooidai s fattuh. 
which can be seen in the engraving be¬ 
neath C, has become completely engaged. 
This device avoids irregularity in starting 
and assures uniform rotation of the cylinder. 

Fig. 3 illustrates the method of «*. 
ducting a calibrating experiment to deter¬ 
mine the damping ratio as a function Of 
the frequency of vibration. After "tin 
receiving capsule has been attaohed tb'tin 
calibrating rod and connected witS the 
registering capsule by the rubber tube, 
the rod is set into vibration and both 
cylinders are started. In this way tin 
vibrations of the rod and of tile *-«—»«-n#r 
of the registering capsule (and, if great 
precision is required, those of a tuning leak 
also) are registered simultaneously. Tbs 
experiment is repeated many tip 

amplitude of vibration of the rod htitfe ' 
varied by means of the regulating atitor .;! 
and its jteciod being changed by mooing 
the sliding weight. The rmnk nuitt en * 
the cylinder K (Fig. 2) give the pm***- } 
vibration, either from the known refe*£ / 
rotatira of the cylinder or far oompertien 
with the tracings of the tuning Irtfk. m'.iv 
after comparison of the neordaon (heap*; 
cylinder* has proved that the ass®®bap ;; 
ot the registered vibration brersa wtistagl \ 
relation to that of the original vibcatieiii, V 
or the same frequency, thia ratio U flna*i» : - $ 
ured for various frequeociw, and tip 


feOewfag thwietioai deductions 


Fig. 4v—Measuring the vthratieos of tip ehaaala of a moving « 
npana of the Boorlet-De Gukhe vibrometer. 


tions of any moving y VtH riryftffr’' 
of automobile# and 












Map showing disposition of ships of the United States Navy on February 12th, 18U. 


The Problem of Our Navy 

I.—How the Navy is Daily Employed 
By Hon. Franklin D. Roosevelt, Assistant Secretary of the Navy 


A CERTAIN person of some prominence In public 
life, who should have known better, recently re¬ 
ferred to the American Nary as an organisation of 
• highly paid Idleness.” 

In regard to the pay of the Navy, it is sufficient to 
dhaafea the allegation with the statement that the 
avenge pay of all the officers and enlisted men in the 
servles amounts to Just 9618 per annum apiece. But 
the on of the word “idleness" leads me to fear that 
there most be some people who are not familiar with 
the manner of occupation of the ships and men of the 
service in times of peace. 

In my office in Washington hangs a map of the 
world. Showing by means of pins the location each day 
of the ships of the Navy. This map Is a constant source 
of Interest snd surprise to visitors, and any study of 
it leads to the Inevitable conclusion that our vessels 
and the men who man them lead an existence of con¬ 
stant occupation and useful effort, that Is surpassed by 
no other agency of the Government of the United Statee. 

It so happened that on the 12th of February, 1814, 
all the ships of the Navy, with the exception of a small 
gunboat used as a station ship at Constantinople, were 
located between the longitude of Santo Domingo on the 
east and that of Canton on the west Therefore the 
appended map Includes only that portion of the earth's 
surface. It should be remembered, however, that only 
a few months ago we bad battleship* in the Mediter¬ 
ranean, cruisers In Booth American waters and in other 
places not shown on this map, and that It represents 
only the locations shown on the Department map on 
the day it happened to be copied for reproduction In 
the Bcimmno Amcbkuk. Every day of the year the 
pins are changed aa the ships move on their never-end¬ 
ing duties. 

Borne of their oorapattoqyare self evident; but a 
short explanation of why each ship is in each particular 
plane win perhaps In itself give a better answer to the 
question, “Why have we a navyT than would a dosen 
long volumes on sea power or strategy. For the accom¬ 
panying nap shows both the strength and the Weak¬ 
ness, tin Sufficiency and the crying needs of the Ameri¬ 
can Navy to-day. 

Starting with the Asiatic fleet, there are shown live 
light draught river gunboats on the tshgtee River in 
China aad tgw mar Oanfea, all of them need on a 
trienMr patrol duty which has been going on for many 

To the southward concentrated in the Philippine I* 
auds is the main beflr af the Asia** squadron, consist- 
tef <*ll*«aifo«f9fg vsmMs : Cruiser. -Saratoga," “Cla- 
mmitota “Monterey. “Monad- 


mu; d sobrna- 
whloh in time 
i American in- 




Modern naval wart atari with all the surprise 
and destructive shock of an expiation of dynamite, 
at witness the Japanese destroyer attack which 
to seriously orippled the Russian fleet at Port 
Arthur before any declaration of war had been 
made. Modem naval wars an; won when the bat¬ 
tleship fleets meet and fight it out to a finish on 
the high teat; as happened later when Japan 
annihilated the Russian first Unc of battle at 
Tsushima. The navy of a great nation like the 
Vnited States must be proportioned to the magni 
lure of that nation's international policies—to the 
distance from home and the area of the field in 
which it may be. engaged in hostilities—and a trove 
aU, to ike site and strength of the first battleship 
line of those nations which may dispute by armed 
force that nation's policies. As matters now stand, 
the United States is endeavoring to support first - 
dost policies with a third-class navy. Measured 
by the dating of our policies and the boldness with 
which they are being proclaimed, our fighting Unc 
of dreadnoughts is about one half as powerful as 
it should be. The navy, at it stands to-day, is short 
of men, short of torpedoes, has no comprehensive 
scheme of swift mobilisation—hat, in fact, no ade¬ 
quate reserve of men with which to mobilise; and 
in case of sudden complications with a foreign 
power over, say, the Monroe Doctrine or the 
Panama Canal, would find Itself incapable of enter- 
ing into a war with any hope of that quick suc¬ 
cess, which win be achieved by the nation that 
engages with « preponderance of dreadnought 
strength and (he ability to mobilise its whole fleet 
in a week or ten days' time. 

These are some of the questions which we shall 
consider in the series of articles on “The Problem 
of Our Navy," of which (Ms is the first. 

But the Navy, though deficient in quantity—in 
ships, officers and men—is absolutely first class in 
quality. That the nation is being well served, day 
by day, in these times of peace, is shown in the 
following very able article by the Assistant Secre¬ 
tory of (he Navy,—. Bonos. 


tenets in the island and other parts of the Far East, 
but which in time of war against any important naval 
power would be practically h negligible quantity. For 
it goes without saying that erutsen, old monitors, and 
a few destroyers and submarines could not long with¬ 
stand an attack by a modern battle fleet. The main¬ 
tenance of these ships of small fighting value In the 
Far East is Justified not as a war measure, but because 
American activities, not only In oar own possessions 


but in all the neighboring seas and countries, require In 
time of peace the moral support of the ships’ presence 

Moving eastward on the map our next vessel is seen 
at the Island of Guam, serving as u station ship for 
the island government, which Is conducted with con¬ 
spicuous success by a naval officer. In fact, a compari¬ 
son of conditions on that out of the way speck In the 
Pacific with those existing before American occupa¬ 
tion, or even with those existing to-day In nenrby 
islands under the rule of another power, shows a reul 
accomplishment of which the Navy and the American 
people can be proud. The sumo statement can lie made 
about our other Navy-governed possession of Tutullu. 
or American Samoa. Here also a guultont Is maintained 
as a station ship. 

Turning now to the northern Pnciflc. It will be seen 
that, no ships are stationed at Hawaii This Is how 
ever, only a temporary condition, and the completion 
of the Pearl Harbor Naval Station will make this an 
Important strategic base. 

In Puget Sound Is loco lift the Pacific Reserve Fleet 
consisting of the following ships battleship, second 
Hue, “Oregon,” armored cruisers “South Dakota,” 
“West Vlrgtuiu,” "Colorado," cruisers “Albany,” 
“Charleston," “Chattanooga." “St Louis,” “Milwaukee;” 
2 submarines; 5 auxiliaries These ships are main¬ 
tained with skeleton crews, and while still serviceable 
In battle against enemies' ships of equal age, would 
have small military value against a more modern fleet. 
In addition (o these, u submarine recently completed Is 
being placed In commission at Puget Wound 

In Ban Francisco Bny are the cruisers “Cleveland" 
and “Marblehead" (In reserve) ; 1 gunboat; 4 subma¬ 
rines; 4 toriiedo bout destroyers (In reserve) ; 2 tortiedo 
boats (in reserve) : 2 auxiliaries. It may here lie 
noted that the necessity for the presence of ships In 
Mexican waters and for other important duties makes 
it highly undesirable to keep so mnuy ships on the 
Pacific Coast in reserve, hut the lack of sufficient offi¬ 
cers and men to place them In full commission makes 
any other course impossible; and this In spite of the 
fact that the quota of men allowed Is at present up to 
the legal limit 

Near Santa Barbara and Kan Diego, California, fi 
torpedo boat destroyers with a parent ship are en¬ 
gaged In their annual maneuvers and torpedo exercises 
Two submarines with an attendant monitor ure also 
engaged in their practice drills In this vicinity, and 
the armored cruisers “Maryland" and “California" are 
holding their usual winter target practice All of this 
work corresponds to the drills of the Atlantic fleet In 
West Indian waters each winter, but the shortage of 
men and the unusual international requirements have 
of late prevented the carrying out of these exercises 
in the maimer the Department would like to see. 
















, Farther south on the west const of Mexico are found 
the armored cruiser "Pittsburgh," cruisers “Raleigh” 
and “New Orleans," 1 gunboat and 1 auxiliary. The 
reasons for their presence In these waters require no 


Still farther south the cruiser “Denver” is proceed¬ 
ing to relieve the transtsjrt “Buffalo" at Oorlnto, Nicara¬ 
gua, where for some time the State Department has 
Considered the presence of on American warship desir¬ 
able. This completes the list of shljw In the Pacific 
Ocean. They seem formidable in numbers, and they 
are doing valuable work of almost every conceivable 
kind, but as a lighting force agulnst a modern fleet they 
must not be highly estimated 

In the Atlantic Ocean Is found both the greatest 
numerical and the chief military strength of the Navy. 
Par to the north In the Gulf of Nt. Lawrence, hut not 
shown on the map, the naval tug "Potomac." bound on 
an errand of mercy to rescue the crews of American 
fishing boats, bus herself been caught in the icefloes and 
at this writing is In grave danger of destruction. At 
Portsmouth, N. 11., the cruiser "Tacoma" is undergoing 
repairs. At Boston the second line battleship “Now 
Jersey," recently from Mexico, Is being overhauled; the 
armored cruiser "North Carolina” and the cruiser “Chi¬ 
cago" are In reserve, and a new submarine is being 
placed in commission. At Newport 4 old torpedo boats 
are maintained In reserve and a submarine Is lieltig 
fitted out. 

At New York the first line battleship “North Dakota" 
Is repairing; the first Hue battleship "Arkunsae” Is In 
quarantine with u few cases of Illness on board; the 
armored cruiser "Washington” Is used as a receiving 
ship; a gunboat Is In reserve, and a monitor and sub¬ 
marine are preparing for the formation of n new sub¬ 
marine division. 

At the Philadelphia Navy Yard are the cruiser 
"Montgomery," 2 destroyers 111 reserve, and a sub¬ 
marine fitting out; and here also Hre stationed the 
shiiis of the Atlantic Reserve Fleet, us follows: Sec¬ 
ond Hue Iwttleshlps “Idaho." “Maine,” "Missouri,” "Ala¬ 
bama," "Illinois," “Konrsurge," “Kentucky," "Wiscon¬ 
sin,” "Indiana," "Iowa," "Massachusetts;” the armored 
cruiser "Tennessee," the cruiser “Salem" and repair 
ship "Panther” As In the case of other ships In re¬ 
serve, they are from the military point of view valu¬ 
able for fighting purposes only against ships of an 
equal or greater age. That it would amount to little 
less tlmu murder to send American otfieers and men 
out In these old skips to fight against a fieet of modem 
dreadnoughts Is h simple truth that everyone should 
understand. These ships have still a iwsslble use; but 
to place reliance on them In a time of crisis could never 
be warranted 

At the Nuvul Academy at Annapolis are stationed 0 
torpedo boats, and at Washington two eonverted yachts, 
In the Norfolk Navy Yard the second line battleship 
"Vermont" Is undergoing repairs to the sliuft broken 
while returning from the Mediterranean, und the moni¬ 
tor “Tallahassee" Is la-lug used for ordnance extierl- 
inents Off Cui-e Hutteras the first line battleship 
"Michigan" Is proceeding south to join tlio other ships 
of the second division at Guantanamo. 

Charleston, S, C, Is the regular base of the torpedo 
boats Hiid destroyers In resene, but only f> of the former 
and <1 of the hitter, together with 1 submarine, are there 
at the present time. The rest of the reserve destroy¬ 
ers, 6 In all, are on the const of Florida engaged in 
their annual practice cruise for a ix-rlod of two months 
These vessels are maimed by only hulf crews, but ure 
kept on the whole In nil efficient condition and are not 
obsolete At Key Wesl three new destroyers recently 
placed In commission are engaged in "shaking down" 
trials and In torpedo practice preliminary to taking 
their places with the Atlantic tleet In Pensacola Bay 
the second line battleship "Mississippi” Is being used 
In experimental aeronautic work At New Orleuns the 
monitor “Tomipah" and the second submarine group 
of 5 vessels are engaged on the annual practice cruise. 

Off the north coast of Culm the "Prairie" and "Han¬ 
cock,” transports, are returning with two regiments 
of marines from n month of “advance base" maneuvers 
on the island of Culehru, Just east of Porto Itlco. This 
work consists, ns the name Implies, In landing and 
fortification drills with the object of establishing a 
base on a hostile shore 

Mouth of Culm nil the ships of the Atlantic fleet, ex¬ 
cept those In Mexican and llultlun waters, are engaged 
In the regular winter practice work—tleet and division 
drills, torpedo nnd target practice, bont drills, etc. At 
Guantanamo Buy are the following ships: Hecond 
line battleshijai "Louisiana,” "Kansas," “New Hamp¬ 
shire;” cruiser "Birmingham," 1 gunboat and 12 tor¬ 
pedo boat destroyers. 

A little farther to the west, near Guacauuybo Bay, 
Cuba, are the rest of the ships of the Atlantic fleet, 
engaged lu similar practice; First lino battleships 
“Wyoming," “Delaware," "Florida,” “Utah," 0 torpedo 
boat destroyers, and one destroyer tender. 

The Island of Haiti has recently required the almost 
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constant presence of one or more American Ship#. At 
Santo Domingo city la the gunboat "Petrel.” Off the 
coast of Haiti are the battleship “South Carolina,” the 
armored cruiser "Montana,” the cruisers “Nashville" 
and “San Francisco,” and the surveying skip "Fogle." 
The "Montana" was engaged lu tori>edo training exer¬ 
cises and the "Sun Francisco” In mine la.viug practice 
off the Cuban coast, hut both were hurried to Haiti on 
the outbreak of tho revolution there. 

On the. east coast of Mexico, performing an obvious 
duty, nro the following ships: At Tampico; Second 
Hue battleships “Rhode Island,” “Georgia," "Nebraska," 
"Virginia," cruiser "Dee Mollies;" and 1 gunboat. At 
Vera Cruz: Second line battleships "Connecticut,” 
"Ohio,” "Minnesota," und cruiser “Chester.” Off the 
coast of Honduras the auxiliary “Hannibal" Is engaged 
in hydrographic surveying. Finally, at Cristobal, the 
Atlautic end of the Panama Canal, ure 5 submarines 
and their “mother” ship the gunlstat "Severn." 

I regret that it Is Impossible lu this short article to 
describe lu detail the dally life of the officers and men 
on bonrd all these ships In both oceans Ask any of 
them and they will tell you thnt, there are few moments 
for Idleness, that the many duties require constant 
mental alertness and physical fitness, and that the 
man who wants to succeed has In the service to-day a 
field of opportunity greater thiiu ever before. 

Such was the disposition of the American Navy on 
the 12th day of February, 1014. Briefly, It shows that 
In times of peace it is as an organization very much 
occupied with many different kinds of work in many 
different places; that It Is keeping the jieace, preventing 
bloodshed and disorder, governing Islands, carrying on 
scientific work for tho benefit of commerce, Heeklug 
to rescue castaways, und doiug dally a hundred unsung 
deeds that make It an American Institution to be 
proud of. 

But there are other facts to lie deduced hIho— facts 
bawd on the premise thut the primary object of the 
Navy Is to be rendy In the unfortuuale event of war 
To this end all others must of necessity bo subordin¬ 
ated. Just as tho police force of a city Is of little value 
in stopping the Invasion of a country liy a foreign 
force, so the work of the gunboats and surveying ships 
and obsolete battleships in time of peHce would count 
for little against the enemy’s fleet In time of war. 
The day Is past when it was possible to build, equip 
and man a frigate In six months. Now a battleship 
which takes three years to build cannot be taken Into 
an engagement by any kind of otfieers or any kind of 
a crew. Many mouths of thinking, toll and practice un¬ 
necessary to efficient maneuvering nnd straight, quick 
shooting. 

A naval war of to-day would not see single ships lu 
action, uor would it see a fleet divided and scattered 
along the two coasts of the continental United States. 
A glance at the map shows a part of our activities and 
interests outside of this continental portion lu time of 
peace. Would we then In time of war be contont like 
the turtle to withdraw into ottr own shell and see an 
enemy sujiersede us In every outlying part, usurp our 
commerce nod destroy our Influence as a nation through¬ 
out the world? 

Yet this will happen Just as surely as we can be sure 
of anything human, if ait enemy of the United States 
obtulns control of the sens And that control Is de;strid¬ 
ent absolutely on one thing —the preponderant efficiency 
of the battle fleet, A thousand gunbonts, a thousand 
harbor-defetiHe submarines or monitors would avail us 
nothing. Invasion is not what this country has to 
fear. If the American people are willing to be rele¬ 
gated to the position of a nation unimportant in the 
great affairs of the world, without Influence In com¬ 
merce, or in the extension of iieaceful civilization and 
high ideals throughout the world, they need no battle¬ 
ships, they need not fear the loss of control of the seas. 

Students of naval warfare, naval officers, historians, 
are us a whole as desirous of peace as any class of 
Americans; they deplore the struggle of the nations to 
guard themselves with military preparations, but they 
realize that wo are confronted with a fact and not a 
theory. The day will come, they hope, when armaments 
will lie limited by International agreement, and they 
are ready to help hasten that day. But until that day 
Is an assured fact tho American Navy must keep the 
principles of n possible naval conflict always In mind. 
The efforts of all must be concentrated, as far as pos¬ 
sible, on the preparation of the battle fleet. That fleet 
muRt at all costs lie kept together, for division of forces 
is fatal; It must be drilled and maneuvered; It must 
spend good money for target practice; It must, contain 
the best material and the latest devices; and It must In 
Its personnel typify the highest ideals, the greatest 
efficiency of American citizenship. 

Sir David 601 

S IR DAVID GILL, the eminent astronomer, died In 
London on January 24th In the seventieth year of 
his age. He was educated at the University of Aber¬ 
deen, and spent the time between his twenty-flfth and 
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thirtieth years in preparing hi 
at a private observatory In A 
three years, 1STS to ISM, be d! 
servotary of the late Earl of Crawford, th 
say, and organised the Lord Lindsay 
Mauritius to observe the transit of Venue; 
various being undertaken with a view to a r* 
tlou of the distance of the sun, a { 
a lasting Interest for Sir David, and to v 
constantly returning. 

From the measurement of the distance of fj 
turned to the measurement of the earth, 
same three years ho connected the longitudes « 

Malta, Alexandria. Suez, Aden, Seychelles, Jg. 
and Rodriguez, and measured the baseline 
geodetic survey of Egypt, near Cairo, 
first step toward realizing what he called ti 
his life, namely, the measurement of the g 
arc of the earth on the thirtieth n 

In 18110 he proposed the geodetic survey of ¥ 

Cape Colony, although the project v 
completion till sixteen years later. He lived (l 
gap in the arc between Rhodesia and tho L' ' 
up and Its subsequent extensions through C 
Africa, along Lake Tanganyika, toward I 
When that work Is altogether completed the^j 
will join that of Greece and Struve’s great IQ 
terminates at the North Cape, and will be tl 
length of the world's surface, 105 deg., mors $ 
miles, to bo measured with mathematical « 

Rut Ik- fore this, lu 1877, be proposed and 
an exjtedltlon to Ascension Island to < 
solar parallax by observations on Mors, 
he was offered the post of Astronomer 1 
Cape of Good Hope, He continued 1 
the llnea of solar parallax determinations, organfrAgg 
transit of Venus expeditions to this end. 

In 1NN2 a groat comet became visible, and Sir DmM, 
with the assistance of an Intelligent Cape photographer, 
succeeded In obtaining some beautiful pictures of tbs 
comet, the camera being strapped on the telescope, and 
not only of the comet, but of the surrounding stars. 
They were the first really fine photographs of a comet, 
but they were also the first of the modern photographic 
stnr-plutes, abd from these photographs sprang tbs 
whole project of the great Star Map, which still en¬ 
gages the observatories of the world. From this also 
originated the new method of determining tbs sun's 
distance by photographic observations of fits minor 
Planet Eros. The spirit which Inspired Sir David 
Gill In his work Is best described In an extract from 
bis presidential address to the British 
la 1907: 

“Accurate and minuto measurement seems to the 
liou-sclentlflc Imagination a less lofty and dignified 
work than the looking for something new. But nearly 
nil the grandest discoveries of science have been tbs 
reward of uccurnte measurement and iwtlent long-CM- 
tinued labor in the minute sifting of numerical results." 

He was the recipient of numerous honors, among 
others being the F. It. 8. and K. C. B. 

International Map of the World 

rpHE second International conference an the "mll- 
J llonth” map of the world (Carte Internationale 
du nioude 1: 1,000,000) met In Paris, December Kith 
to 18th, 1913, and was attended by representatives 
of thirty-four countries. Although the fundamental 
features of this chart were settled at the original con¬ 
ference, in London, mtiny special problems have arisen, 
and these (he second conference attempted to solve. 
Specimen sheets of the chart have already been pre¬ 
pared by Great Britain, France, Spain, Italy, the United 
Statos, Japan, Mozambique, und Sweden. At the Lon¬ 
don mooting It was decided to Include on the chart 
place-names In common international use In 
to tho official names used lu the several countries. 
The Hungarian delegation at Paris endeavored unsuc¬ 
cessfully to lmve all but the official names eliminated. 
In the discussion on this subject Prof. Partoch pointed 
out that the world at Jorge would hardly recognize 
Jerusalem and Damascus under their official names of 
El-Kuds and Esh-Hhflni, respectively. An 
argument lu favor of retaining customary international 
names is that official names are subject to cha"g e with 
changes of sovereignty (as, fb r example, after the re¬ 
cent war in the Balkans). It was decided to 
permanent headquarters for the undertaking at London 
and Southampton. The next conference will be held in 
Berlin toward the eud of the present year. 

The “Limeqnat."—-This portmanteau name has 
been applied to a new hybrid, obtained by crossing the 
West Indian lime with the kumquat. The tree te much 
hardier than the lhne, haying withstood the peat three 
winters in extreme northern Florida, where toe tone 

be grown. Fruit, was obtained for the 
flret time during the past year, mi tumid to w 
much like the West Indian tone in ettoMdflww. 
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, FeaaibBity of UtUfcdng Power From the Sun 

,^j> the Editor of the Soromwc American : 
ji t read With much interest an article In your Supple- 
, '''luon at January Slat, 1814, antitied, “Knew Sources 
'dette Future." 

this article you say: ‘'The capture (at the sun’s 
■pMt) has been attempted, but on a very small scale 
'had by an ineffective method- The sun's rays have been 
llade to furnish mechanical energy by generating steam 
fia boilers. This method involves great losses, and is 


Jv We have experimented during the past seven years 
'm a vary large scale with sun power, and have brought 
, gun power from the Ideal stage into the real. Our sun 
. '''ppm* plant at Cairo h&B been tested by well known 
Independent engineers, and Inspected by many engi¬ 
neers *nd scientists. Lord Kitchener and 8ir Reginald 
Wingate have watched its working and invited us to 
1- put up a similar plant in the Soudan. 

/ yirtJBvery figure 1 am going to give is based upon actual 
results already obtained. There is not a single “should 
«*mr or “guess” about it Sun power is now h fact, 
find is no longer In the “beautiful possibility” stage. 
It can compete profitably with coal in the truo tropics 
wow. 

Bun power has a history something like serial naviga¬ 
tion. Up to twelve years ago it was a mere possibility 
and no practical man took It seriously. Tlw Wrights 
made an “actual record” flight and thereafter develop¬ 
ments were rapid. 

We have made an “actual record” In eun power, and 
we also hope for quick developments. 

The steam boiler has had n hundred and fifty years 
time for evolution and has reached an efficiency dur¬ 
ing all this time of only 75 per cent at best 

Onr method Of generating steam from the sun's rays 
has had only seven years’ time for evolution and has 
already reached an efficiency of 57 per cent 

Barely this, considering the youth of sun power. Is 
not to be described as “Incapable of high efficiency.” 

Our sun power plant, of the vintage of 1811 turned 
48 per cent of the heat of the sun which reaches the 
earth's surface Into steam, and our present plant tested 
during the end of August, 1818, turned 57 per cent Into 
steam, an improvement, of 14 per cent In two years’ 
time. This record should certainly encourage us In 
thinking that during the nest ten years we shall lie 
able to reach the 75 iter cent efficiency of the best 
modern steam boiler, and thereafter possibly surpass It. 

1 will now give a few figures which I stand ready 
to prove from actual results, as to how safely the 
human race can lean on the boat and power from the 
sun’s rays, when this heat is turned Into steam (surely 
the most direct and logical way of utilising It). 

These figures are based on the results actually se¬ 
cured at Cairo, Egypt, In latitude .80 degrees north, by 
no means yet on the equator, where results would still 
be better, and on what has bem done, and not what is 
going to bo dona 

For the purpose of my calculation I have taken its 
a basis the figure given In your article of two hundred 
and aeventy million horse-power continuously through¬ 
out the year being equal to all the coal and oil mined 
during the year 1808 throughout the world. 

Now, our sun heat absorbers at Cairo occupy less 
than an acre of room and develop 60 brake horse- 
Itower throughout a ten-hour day. This does not mean 
that an acre of sunlight. Is Intercepted. The area of 
sunlight intercepted is only 18,260 square feet, or leas 
than one third of an acre, but it Is neceesary to place 
the beat absorber units sufficiently far apart so that, 
they won’t shade each other in the early forenoon and 


and erecting the 50 horse-power sun heat 
forred to above at 17,000, and by ordinary 
proportion we obtain the figure given above. Hurely 
this Is safe, because In the hundred odd years or bo 
required to totally exhaust our fuel store there will 
be great developments In sun power. 

Having planted the desert with sun heat absorbed 
at a cost of ninety-eight odd billion dollars, let us look 
at what we have secured at this enormous cost, and let 
os see whether we have made a good investment. 

We will then have a plant that Is worth to us at least 
aa much as all the coal and oil fields In the whole world; 
because It can perpetually give m as much heat and 
power ae all of the coal flelda and oil fields of the 
world put together, If mined at the 1908 rate. And 
these are certainly worth very much more than ninety- 
eight odd billion dollars. 

This vast investment would not be made for or by 
the individual, but for and by the entire human race, 
and we may aafely assume the human race to survive 
all the coal and oil fields by many thousands of years. 
Hence, its overwhelming value of perpetuity and its 
capacity for practically Infinite expansion. 

The wear and tear and depreciation of sun power 
plants Is no greater than that of coal or oil consuming 
plants, and another advantage is that the heat is de¬ 
livered into the boilers euttrely free of all cost All 
the tremendous costs of mining and tramqiortation 
and dangers to life are avoided. 

To the Individual, ninety-eight billions is a stagger¬ 



ing sum, but to.tho human rare, particularly It spread 
out through a period of say 200 years. It Is almost noth¬ 
ing. 

The human race has extended in coal mines and oil 
mines and holler and heating plants many times thnt 
•sum during the last hundred years alone > 

We feel sure the greatest developments In sun joiwer 
will come when the minds of many thousands of think¬ 
ers will be turned In this direction, by the results of 
onr work. We do not expect to do It alone, all we shall 
now do is to establish sun power ns a commercial rlvol 
of coal In those portions of the true tropics where coal 
la very exjienslve and the sun Is very powerful. This 
will result In enormously Increasing the area of cuiti- 
vatable land, and we will rest at this Air the present. 

One thing t feel sure of, and that Is that the human 
race must finally utilise direct sun power or revert to 
barbarism, and I would recommend all far-slghled engi¬ 
neers and inventors to work in this direction to tliclr 
own profit, and the eternal welfare of the human race 
Taeony, Philadelphia. Frank Shuman. 


late afternoon. 

Taking the above actual work of our plant as a basis, 
It would only be neceesary to cover 20,250 square miles 
of ground in the Sahara Desert with onr sun heat ab¬ 
sorber unite, spaced as wide, apart as they now are, 
to give perpetually the two hundred and»«eventy mil¬ 
lion horse-power per year required to equal all the fuel 
mined in 1900. 

This area of 20,280 aquare miles is practically equal 
to * aquare of 148 miles, and its stress compared with 
• the Desert of Sahara is shown by the accompanying 
map. Surely from this showing, the human race can 
see that sun power can take care of them for all time 

Now the next question your reader will ask is, “How 
much will it cost to do alt this?" Of course the figure 
. wRl be staggering, being equal to ninety-eight and one 
haif biilhm dollars (188,800,008,060). 

M isdepeudant aagtoeer with lug experience In 
PW Plant buiWlng to the tropics, estimates the eoet of 


The Fotufcylinder vs. the Six-cylinder Car 

To the Editor of the Scientific American : 

In your Issue of January 8rd, page 10, under the 
heading "The Car of 1914” we find this statement • 

“The six cylinder <*r Is predominant. From « *mall be¬ 
ginning It hag swept on until In 1014 It has well nigh carried 
all before It. It is the prevailing feature of the pent anto- 
raobll* year beside which other features pale; but not luto 
lBslgnlflcance." 

We are Inclosing a tabulation of the exhibitions at. 
the recent auto shows In New York. While this does 
not necessarily settle the question, It Is at. least sig¬ 
nificant. 

Your contributor made no distinction in his article; 
he bluntly said, "The sir-cylinder car is predominant.” 

We feel at liberty therefore to answer it on the same 
basis. 

While the number of makers producing “sixes" has 
probably Increased by what may look like a big per¬ 


centage, the Increase in the actual quantity of six-cylin¬ 
der care produced Is not relatively large. 

There are at least two, and we believe four makers, 
any single one of whom Is producing more four-cylinder 
cars than all the six-cylinder cars combined. 

Now pardon us if we mention the Cadillac. We have 
already shipped more than 7,500 of the 1014 modelH. 

Wo would not bo surprised If this nearly equaled the 
output so far of all 1014 six-cylinder cars combined. 
It certainly exceeds the combined output so far of all 
six-cylinder cars which are generally recognised as be¬ 
ing high grade or even those selling at or above the 
Cadillac price. 

Taking the proposition as u whole, we find according 
to estimates which are as authoritative as such esti¬ 
mates can be, that the number of cars which huve und 
which will be produced during the 1014 season will be 
eight to ten four-cylinder cars to one six-cylinder ear. 

On the basis of dollars and cents, these same esti¬ 
mates show that the selling value of the fours will be 
two to three times the value of all the sixes 

The fact is, the six does not oven approach the four, 
whether you figure on the basis of the quantity of cars 
produced or the value of the product. 

This letter Is dated January 10th, at which time 
more than 7,500 1014 Cadillacs have been shipped 

Detroit, Mich. Cadillac Motob Car Company, 
By K. P. Dry scale, Advertising Manager. 


Dividing United States Coins 

To the Editor of the Scientific A merican : 

I give herewith a solution of the problem In United 
States coins, given by Theodore L. IieLand on page 117 
of .vour Issue of February 7th ’ 


22 coins of.. 


$20.00 each . 
10.00 " 

5 00 “ 

2.50 “ . 

.50 “ , 


.25 


$440.00 
40 00 
5 00 


$500.00 
Francis J. Hall 


To the Editor of the Scientific American . 

In tin* correspondence column of your Issue of Febru¬ 
ary 7th, Mr. Theodore L IieLand wants to know bow 
two hundred United States coins can bo divided so us 
to total live hundred dollars (liven lielow are three 
solutions. 

(1) 0. .. $20.00 ... . $12000 
4 ... 10 00 .. , 40 00 

10 5 00 . 50 00 

110 .... 2.50 . 275.00 

10 .50 8 00 

18 . . . .25 , . 4 50 

22 ... . 10 . .. . 2 20 
4 .05 .. 20 

10 . . 01 .. . 10 



$500 00 

$20 00 . .. $120 00 

10 00 ... . 00 00 

500 401X1 

2 50 275.00 


20 

20 


10 ... 200 
05 . . 130 

01 20 


21 Nl 


$500 011 


8 . 
10 . 
130 . 
2 . 



$20 (X) . .. $40 00 

10.00 .... SO (X) 

5.00 ... 50 00 

2.50 , , ,125 (X) 

50 ... 1 (XI 

.25 . .. 100 

.10. 2 00 

.05 . . 05 

01 ... . 05 


200 

Kingston, N. Y. 


$500,00 
E A Viqnks 


The Earthquake Felt at Troy 

To the Editor of the Scientific American- 
1 write to report an earthquake at Troj, N Y. on 
February 10th, which lasted from 1:30 I*. M. to about 
1:81 P. M. The quake was strong enough to cause Ioom> 
articles to rattle and was distinctly noticeable to a ix-r- 
«on sitting down. The vibration was much like that 


Joan William Baoon. 
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A Triumphant Struggle With a Beetle 

How the Cocoanut Trees of Samoa Were Saved 


|S 


r PHF, value of cocoanut products has increased at a 
t wonderful pace during the past five years, and tho 
aocol ration during the past two years has been quite 
phenomenal. This is chiefly owing to new methods of 
treatment and manipulation as applied to copra. 

Cocoanut oil when made from the best mate¬ 
rials is dear whito and has a sweet, agreeable, 
nutty flavor. It is now possible to refine, clarify, 
flavor, and congeal this substanue into a very 
useful butter, and numerous factories in Europe 
and also some in the United States have worked 
up Buch profitable business, that some of them 
last year declared dividends exceeding 40 per 
cent. 

The demand for first-class copra is continuous 
and increasing, and the supplies though very 
large are still far below the demand, which 
every month enhances. 

Many planting companies have boen formed 
in Great Britain and in Germany, and very 
large groves of cocoanuls havo boen set out in 
many parts of the tropical world, but oven if 
all of 1 hose wore in fullest bearing, their output 
would hardly depress the market, so strong is 
the demand for this edible oil. 

Tho cocoanut tree grows only from tho mature 
nut, which is planted about six inches in the 
ground and not entirely covered up. Hix years 
later the growing tree begins to deli vor its fruits, 
a little at first, then more and more, until the 
twelfth year, when in good situations it delivers 
from 70 to 100, even up to 150 nuts per annum, 
each producing from one third to one half poiiud 
of dry copra. 

About 50 nuts are plantod to tho acre and 
there give from one third to one half ton of 


By H. J. Moors 

They have done immense injury all over the tropical 
world, especially in Malaysia, Madagascar, Ceylon, the 
Philippines and Cochin China. About four years ago 
they first appeared in German Samoa, but little notice 
was at first taken of them. Later cm, their destructive 
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Grove of cocoanuts taken from a balcony in 
Apia. These were all in a fair way of dying, 
but were saved by natives climbing them and 
removing the beetles with sharpened wires. 
Afterward the hnnt for larva In thla neigh¬ 
borhood become so keen that the trees were 
not attacked again. 


walk attracted attention, and tin* danam! the fiffefljpfS 

" Rewards were ottered forthelhn beetles, n«* for 
larvae, and after some $10,000 war paid out 
weeks, the government had to change Its pofley, aat’tgkf 
oompel all natives to hunk teethe far MriMfgiS: 
three hours eaeh week far their own pintaetlfclMK.' 
while the foreign residents contributed jati pjlK 
in cash for the abatement of the notarae. agfe 
course, such efforts had their efieot, but w • 
plague seemed to spread bet.# 
tefore the prevailing wind, In 4» MUMS KBeM 
30,000 trees were killed outright, arid jnriteMPf. 
ten times as many are still beetle-infested e*d; v 
many will die. , 

The beetle laysltaeggs frequently, and always $ 
on the ground, la the midst ef rotting rabMsh, , 
If possible, rotting wood being a favorite plat*. T, 
It was found that if shallow pits were dug, S#4 
six by six, and a foot deep, and these filled 1*4 
six or eight inches with rotten stuff, and a heap 
at cocoa shells piled on top, and the Wrteifife i; 
covered up with the soft soil that was 
taken from the pit, a first-lass beetle-breed¬ 
ing place had been provided. 

It is Hkely that the smell of the fermenting ' 
and decaying cocoa shells drew the mother 
beetles from all directions. At any rate, they 
camo to these “Turnus,” and laid their eggs, 
and every ten weeks these “Turnus” were 
opened, and the larvts and loose eggs wwe 
taken out and scalded. By this means probably 
millions of beetles never reached the harmful 
stage. These efforts were of great vali», but 
something more was wanted, for the plague in¬ 
creased and many uores of fine ooooeiuita were 





Old cocoanut leaf branch, showing the tun¬ 
nels through which the beetles entered. 


copra which is worth to-day m tho United States and in 
England about $1(H) per ton. 

Fine grasses are grown lxmoatli tho trees in some parts, 
and great herds of fat call hi are raised for consumption. 

Ab the oost of manipulating a cocoanut plantation is 
very little when it is in full liearing, and stocked with 
cattle, it. run woll ho conceived that such projierty is 
highly valuable, and is held at prioos ranging from $200 
to SHOO jMir aero. 

About. 50 years ago, a vicious beetle apjieared in Mada¬ 
gascar, and attacked the crowns of tho trees, boring deep 
galleries right through tho leaf stems into the heart of 
the cabbage When theso insects confined themselves to 
attacking the tree pretty high up, they did ru> very serious 
damage, though they ruined its graceful appearance. If 
they attaoked low down, or dofloctod their course down¬ 
ward after entering, then they very frequently killed the 
trees- Theso insects range from an inch to an inch and 
three eighths in length ; thoy are very thiok and are armed 
with a formidable horn, from whioh they take their name. 




A TRIUMPHANT STRUGGLE WITH A BEETLE 
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Shewing the beetles’ work at efeae 
range. 


devastated. At last an experienced entomologist was 
sent for, and young Dr. Fredericks came oat from Berlin. 
Month after month tlmreridents of Samoa impatiently 
awaited results. 

Feeling that more scientific help might perhaps * , 
way to limit the evil, private subscriptions were set afoot 
and Dr. Doane, of the Leland Stanford, Jr. Uni verity,, 
was induced to come to Samoa during his vooa- 

tion, and ho and Dr. Frederioha worked in complete 
harmony. 

Bat as Dr. Donne's stay was limited to esventy days, 
he had not sufficient time to do very mnoh. 

During the investigations, Dr. Fredericks aotfead on 
one single beetle larva two small brown spots on Its 
book; in a few days these coalesced and became tree, and 
thelarvmriokened. Minute observationshowed tisMH, 
had teen attaoked by on island fungus, OtiMtkrvm 
were o on fi ne d with it, some twenty or motre,aad revets! 
of those were soon infected. But far mahy rierikp tiw . 

(ConoMod on pwo m.) ■■. 































: A5 *and the Automobile Leap at the Hippodrome 

Phosphoresence by Irradiation 


t-Ifew fork HlpptfroMe tor ootctaaaes to Lon- la the next am w* ton the Oread Gallon of the 
»fritamiiifc* end lit the past aim yearn nearly 27,* Colorado Hlvor portrayed ae well aa it can be by the 
. have farted to doom. Bach year pre- seem painter’s art. The state is divided into two 

aiiaafto whit* are of gnat internet, and on two parts by a great proaoentum arch. To the front of this 

rtfem eeertioiM we haw shown 4m 


ip* Aria aw given which am oer- 1 
Igm to totemst ail readers of the 
, Through the 
mwteW .eV Mr. Arthur VoegUla, 
tttiehaa town responsible tor the re- 
fjysrttsMe scenic effects to this vast 
hoase tor many years, we are en- 
*M«! to present authentic pictures 
of “White art,” postniing aa we 
might term It, to contradistinction 
to “black art,” where the actors are 
clothed in somber mantles and per¬ 
form on a dark stage. We might go 
a step farther and cell It “himlnons 
white art." for the girls would not 
giro the realistic ghost-like thrills 
When they walk down the aisles If 
they did not wear phosphorescent 


It might perhaps be well to glance 
for n moment at the principles which 
underlie all luminous preparations. 

A curious circumstance is that light 
from what we call phosphorus Is 
not true phosphorescence at all, be¬ 
cause it Is accompanied by quite ap¬ 
preciable heat and Is caused by slow 
combustion. It proceeds from the 
vapor of the phosphorus undergoing 
slow combustion. The tern phos¬ 
phorescence would best be applied 
only to cases to which no hea t is ap¬ 
preciably evolved uad no oxygen ap¬ 
preciably absorbed. The “lumtootis 
paint” phenomena belong to what is 
known seientKIcnlly as "phosphor¬ 
escences by Insolation or irradia¬ 
tion,” giving out light in the dark 
after exposure to transldue, the light 
of burning magnesium or the elec¬ 
tric arc light. It appears that when 
certain rays Of light fall upon s 
phosphorescent substance a change 
is caused and the rays are trans¬ 
muted Into others- In other words, 
the storage battery might be cited 
as n similar instance where chemi¬ 
cals are used to utoro up a potential 
force. The light Which is stored to 
the phosphorescent substance is 
vitiated and In time exhausted when 
exposed ip the dark. 

In the Hippodrome during a 
"spooky” act the lights in the bouse 
suddenly go out and down the aisles 
come girls clothed entirely to white 
luminous garments, even to masks, 
headgear and gloves. They move up 
and down the aisles gracefully pos¬ 
turing like dancers to the mystifica¬ 
tion of the audience. People often 
put out their hands to touch the 
ghosts to see If they are real. After 
a minute or so the girls retire and 
assume their long black cloaks and 
they would hardly bo noticed to the 
foyer*. To be successful the house 
most be as dark as “ChevTOqlV 
blacktills is accomplished by the 
usbers momentarily masking the 
exit lights. The effect is most mys¬ 
terious, as will be seen by our en¬ 
graving. 

A short time before the act the 
girls go to dressing rooms on the 
orchestra and Istoony levels, and awn 
garments. Their faces are completely masked and they 
wear Smoked goggles to protect their eyes while their 
garments are being charged. About 20 minutes ore 
required to folly saturate the luminous costing. They 
turn around and bathe to toe light to that every por¬ 
tion of tori* Clothing U Impregnated by it. Afterward 
rotten ton *W"m 4 the Wectrickto turns off the switch 
and toe.gtrts maim to their stations, where the ushers 
toetr totalM, and tony proceed down 



"White art" weird ghost girls pass dawn the aisles dressed to phosphorescent 


e the luminous 


is the "apron” with Its platforms covering the unique 
feature of toe Hippodrome—the tank. While the tank 
is being filled, a short operation, the scene shift*™ are 
bringing hut and lashing together three sections of road¬ 
way feet long, which extends from the up-stage 
end to toe edge of the tspk. These elevated sections 
are strongly braced to stand toe shock of the automo¬ 
bile to Us spectacular descent. Mr. Voegtlin tried 
countless experiments with models before the exact 
angle of toe track was determined. It was found by 
trial that the wheels need hot be fixed and that, the 
> could be steered like an ordinary automobile. 


Then came the call for volunteers for an actual test, 
for the use of dummies would have proved nothing. 
Finally one of the engineering staff, a man of extra¬ 
ordinary nerve, stepped forward and offered to pilot 
tho machine With bated breath tbe 
technical staff waited to sec whether 
he would lurid In the tHnk or In 
(i. 7 and K Fortunately he got clear 
and Jumped at the right time and 
the trick whs turned, but a new au¬ 
tomobile was required for the next 
trip After ulioul live automobiles 
wore converted Into Junk, u sjiecial 
property auto was made of angle 
iron and It still stands the twice- 
daily ordeal. The run-way Is banked 
so as to prevent tho wheels leaving 
the track. 

The car has weights secured In 
the back and there Is a hump at 
the end of the track which serves to 
throw tho car up so that It l urns a 
complete somersault, landing In the 
water tsrttoiu side up. The tank Is 
filled to 14 feet for this act and a 
tell-tale makes sure that the men 
will laud In deep water when they 
Jump The men swim under water 
and are seen on the surface as the 
curtain rises (It does not lower at 
the Hippodrome). 

Some Well-packed Eggs 

T HE somewhat unusual feat of 
shipping eggs from one side of 
the world to the other was recently 
accomplished when a consignment 
from Russia arrived at Pittsburgh 
without a single one being cracked 
or broken. This shipment consisted 
of fifty cases, or 0,000 dozen, and 
originated nt Warsaw- The eggs 
were carried by ls>nt to I.nbnva, a 
distance of 1,400 miles, thence l.fRK) 
miles by rail to Rotterdam, about 
.'1.000 miles across the Atlantic to 
New York and i>00 miles by rail to 
Pittsburgh The distance traveled 
was ulsmt <5,400 tulles, and the eggs 
were drayed on u number of occa¬ 
sions. transferred from boat to rail 
nud vice versa The cases were 
atmid on end nud with chains 
wrapped around lb roe or font eases 
In n bunch they were lowered into 
the hold of the vessel and. in gen 
eral, were subjected to much rough¬ 
er handling than is encountered by 
shipments In this countrt 
The cases In which these eggs 
were packed were 7014 inches long. 
22 inches wide and i>Vi Inches deep, 
und were made of pine The ends 
were % inch thick and the top, sides 
and bottom Ki Inch, the strips I ic¬ 
ing 6 inches wide. In packing the 
eggs the ease was laid fiat and the 
packer took shavings and made a 
cushion, which was about 1 Inch 
Ihlck when packed tome On top 
of tho cushion the eggs were placed 
in 10 rows of is each, or n total of 
lf> dozen In each compartment layer. 
He then placed another cushion of 
shavings of the same thickness on 
top of this and then another layer 
of eggs, repenting the process until 
the filled case contained four luycrs. 
it Is stated that the case and the 
shavings can be provided more 
cheaply than four of our standard cases with fillers 
of the same combined capacity. 

A Monument to Capt. Robert F. Scott has been 
erected on the Ool du Lau to ret. France, In the A lpine 
garden of the University of Grenoble, where Scott siient 
some time mountaineering In 1008, In preparation for 
his Antarctic expedition. The monumeut Is tn t In¬ 
form of a polar cairn, ten feet In height, mid 
bears a suitable inscription. It was erected by 
Scott’s French admirers, on the initiative of Dr. .1 
B. Charcot 
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The Heavens in March 




Is Interstellar Space Transparent? Are There Dark Nebul®? 


A MONO (lie recently published astronomical papers 
him- tiemi Home of great tutor eat which deal with 
the question whether Interstellar apace la transparent. 
We ordinarily assume that the light of the stars, even 
though it may have hundreds of years to travel before 
It reucheH un, suffers no further loaa In its passage than 
that which naturally arises from the spreading out 
of Hh waves over an ever-widening area. But within 
the last few years, this hypothesis (for it Is no morel 
has Iksgu called In question by severs) Investigators, and 
for different reasons. 

If interstellar space was absolutely empty of matter, 
we know of no reason why light should be absorbed 
In passing through It; though tie would be a bold 
physicist who claimed that we know enough about the 
ether to be sure that no such absorption could take 
place. But It Is very Improbable that interstellar space 
Is so absolutely barren. There may be a good deal of 
matter floating about in it, perbupa In the form of solid 
lumtw or particles of different sices, perhaps as separate 
molecules of gas, and such matter, if it exists, would 
make the space within which it lay Im¬ 
perfectly transparent, acting like a very 
thin mist or fog. 

The behavior of such absorbing material 
would, however, tie different, according 
as It was composed of relatively large 
purl Idea, or of material of molecular fine¬ 
ness. lu the first case, it would absorb 
light of all wave lengths to the same de¬ 
gree as a dust-cloud In our atmosphere 
does; hut In the second, It would absorb 
blue light much more strongly than red. 
like our atmosphere itself, whose absorp¬ 
tion in clear weather Is largely due to 
the scuttering'of light by the utr molecules. 

Within the Inst few weeks very con¬ 
vincing evidence In favor of the existence 
of absorption of both these kinds lrns I teen 
published. I’rof. Barnard, following the I 
same line of argument developed in earlier 
palters, calls attention to some of the re¬ 
markable black spots lu the Milky W«.v. 

One In itarticular, lu Suglttnrlus, appears 
as an oval imtcli, about half the apparent 
diameter of the Moon, In tin* middle of a 
dense star-cloud. All around It the stars 
strew the sky so thickly that on the 
photograph their Images almost overlap; 
hut wltlilu this small region there Is black¬ 
ness, except for two Isolated stars. A 
mere glanco at his photographs shuts one 
up to two explanations. either thore is a 
hole through the star-cloud through which 

wc see Into the abysmal night beyond, or At... 

there Is un opaque body in front of the 
star-Cloud, which hides i«trt of It. 

The chief difficulty about the first ex¬ 
planation Is that the dark hole Is very 
small compared with the cloud, and has sharp edges. 
If the star-cloud Is alsmt as thick as It Is loug or 
broad, which seems natural to suppose, the hole through 


By Henry Norris Russell, Ph.D. 

are presumably on the nearer side of the "dark nebula?' here; but a recent paper by Dr. Adams Of the 

which seem sometimes to be almost perfectly opaque. Wilson Observatory seems to have surmounted the 

But these absorbing regions, though almost lncred- Acuity. 
ibly huge, are Isolated; and we can only detect them A number of pairs of stars were selected, the ttflf 
la case the great star-ctoud# of the Milky Wuy afford atara of each pair being alike to spectrum and etortJM 

a luminous background on which they are projected. to apparent brightness, and the spectra of each pKr 

If the whole heavens were filled with a uniform haae of were photographed side by side on the same Plate 

the same sort, making all tho stars seem fainter than and developed together, taking care that the state tWp» 

they otherwise would, we would be unable to detect It, at the same apparent altitude to the Sky at the t hy 

because of its very uniformity. Of the exposures, so that the absorbing action of 0% 

The chance of detecting general absorption of this atmosphere should be the same f or tike two. One MM 

t»ort becomes much better, Indeed, the problem only be- of the pair is chosen, if possible, from the now extol- 

comes soluble at all with our present means, when the slve Ust of stars known from direct measures of parat- 

absorption is of the second kind, increasing from the lax to be near ns; the other is selected on account,dl 

red lo the violet. In the presence of such absorption, Its very small proper motion to the heavens, and ig 

u star, If we could remove it to greater and greater therefore presumably distant If this star Is really 

distances, would look redder and redder, Just as the farther away than the other (which Is probable but 


Nun does as It sluks lu the west, so that Its light l 
to traverse an ever-increasing thickness of air. 


not certain to the Individual case, but sure to hold 
true on the average), and vlolot light is absorbed more 


We cannot actually remove a star to varying die- than blue light to passing through space, the spectrum 

tances; but, on the same assumptions, we cau reason- of the remoter star should fall off in Intensity toward 

the violet more rapidly than that of the 
nearer star. Such an effect is shown 
in fourteen out of the twenty pairs so far 
photographed, and in some cases the effect 
is very conspicuous. There is not a sto¬ 
gie example of the contrary effect. Since 
all disturbing factors have been carefully 
eliminated, It seems clear, even from this 
relatively small amount of evidence, that 
tile dlataut stars actually uppear redder 
than the nearer ones. 

As we have already remarked, this 
might be because they are of greater real 
brightness, not because they are farther 
away. ltul. a second series of plates Is 
now being taken at Mount Wilson, in 
which tho stars to be compared are simi¬ 
lar lu aiswtrum, but of very different real 
brightness, while at about the same dis¬ 
tance from us. For such stars the effects 
of spaco-Hbsorptlim would he the same, 
but the Influence of differences In actual 
brightness would come lu to their full 
value. 

The few photographs so far taken for 
this purpose seem to show that the effect 
of differences In actual brightness is small. 
If perceptible at all. If this Is confirmed 
by fuller study the existence of absorp¬ 
tion of violet, light, to a greater extent 
than blue, during its passage to us from 
the remoter stars, will apparently be sat- 
« w o ciook^Apr! 14. orlly proved 

- —Bvctock;Apr.23. It will not Improbably be possible to 

At 9% o clock; March 80. estimate how great tho effect is for every 

WirHTRKY- MARPH AVn APRII hundred light-jours of distance; and to 

NIGHT SKY. MARCH AND APRIL. this ^ lt wl]1 (^0^ practicable to esti¬ 

mate the distances of very remote stars, 
ably expect thut, other things belug equal, the more now too great even to guess at, by finding out how 

distant stars will look redder than the nearer ones. much redder they are than near-by stars of the same 

Many efforts have been made to test the theory lu spectral type. 


NIGHT SKY: MARCH AND APRIL. 


lt, to look as lt does, would have to be a sort of long 
narrow tunnel, pointing right at us. There might 
]K>rliu|ts be one such affair in the sky; but Prof. Bar¬ 
nard gives particulars of another similar black spot, 
equally dark, but still smaller, in the same region of 
the heavens, which, as he sajM. looks In the telescope 
“like a drop of Ink lu the sky." That there should be 
two such tunnel-tike holes through star-clouds, lu the 
same part of the sky, and both pointing right at us, 
passes liellef 

The alternative explanation offers no such difficulties; 
but the existence of huge and practically opaque regions 
lu space, whose diameter may lie a large fractlou of a 
light-year, If not more, Is so sturtllug an idea that 
lt needs a good deal of proving. But Prof. Barnard 
has greatly strengthened this Idon by careful vlsuul 
studies of the first of these dark regions with the great 
Yerkea refractor. On u clear night, with fine seeing, he 
finds that in this region the sky Is "dull" compared 
with the surrounding regions, and that on one part 
of the area it Is very faintly luminous showing that 
a very faint but real object occupies the place of the 
"dark hole” There are a numlier of other regions 
where “dark lanes” seem to lie connected with visible 
nebulosity, but the new one Is one of the most remark¬ 
able, and the evidence Is now so strong as to convince 
most astronomers that regions of absorbing matter— 
"dark uebulm”—probably exist between us and the 
Milky Way. The few isolated stars to the dark areas 


this way; but it Is surprisingly hard to make lt cer¬ 
tain that "other things" are really the same for the two 
stars, or two groujis of stars, compared. It la easy 
enough to get an accurate measure of the color of aoy 
star by photographing It, first on an ordinary plate with 
violet light, then on an lsochromatlc plate with yellow 
light, and comparing Its brightness In both cases with 
some standard star of known color. But when this 
was done, lt was found that stars showing different 
spectra were very different in color. So we must con¬ 
fine our Investigations for the detection of "space ab¬ 
sorption" to stars of exactly the same type of spectrum, 
and then must pick out near and remote ones for com¬ 
parison of color. But we must choose stars of about 
the same apparent brightness, for a long exposure on a 
faint stur may not, and often does not, give exactly the 
same result for the color us a short exposure on a 
bright star; and If two stars, ono near us and one very 
far away, look about equally bright to us, the remoter 
one must of course la- really very much the brighter 
of the two. Now it may lie that a very bright star 
showing a given kind of siiectrum tends to lie rodder, 
or for that matter, bluer, than a faint one of the same 
spectrum; aud before we can be sure that we have 
evidence of the absorption of light in space, we mnst 
prove that our results have not been vitiated by 
some such difference In the color of bright and faint 
stars. 

Several previous attempts have met with trouble 


The Heavens. 

As our map shows, the most brilliant region of the 
sky is now well down In lbe west Taurus, Orion and 
Oanis Major lie In a horizontal line, not far above the 
horlxon, and above them are Auriga, Gemini, and 
Cauls Minor. This small region of the sky contains 
five stare brighter than the first magnitude, and nine 
more between the first and second magnitudes. At the 
present time, Mars and Sal urn are both within lte bor¬ 
ders and these too appear brighter than the first 
magnitude, making the western aky unusually well 
lighted. 

The southern heavens, on the contrary, are very 
dull. Leo, high, near the zenith, is conspicuous, but the 
immense constellation Hydra, lower down, contains but 
a stogie orlght star, and there Is practically nothing 
below this. 

In the southeast Is the small, but conspicuous group 
Corvus, whose two uppermost stars point straight 
toward the still brighter star Hpica, In Virgo. Due east, 
at a moderate altitude, Is A returns, with bis fainter 
companions to BoUtes. Below on the left is the semi¬ 
circle of Corona Boren lea, and mi the northeastern hori¬ 
zon Hercules Is rising. 

The Great Bear stretches northward from the zenith 
to the pole. Lower down, east of north, are Draco 
and Urea Minor, while Cassiopeia and Cejiheus are Ott 
the northern horizon, 

(CMofctfwl M pegs Jtrj 





BtodlM WOO *0 atastaitun cylinder blackened with 


*» thus recorded, bot very elaborate computation wUl 
., I;-rant W eighteen mites to report on be required on each record. 

J teefitier Conditions bring back the answer that It , From the ealt-encrasted Instruments recovered and 
_ i below 

sero, to be accurate, which Is some 
frost even for Medicine Hat. 

As It happens, this revert comes 
trem a region nationally advertised 
for its mild climate, from Southern 
California, but the famous Pacific 
Coast climate Is not claimed to ex- ' 
tend Indefinitely straight up. 

Of course, no one was coturola- 
•toned to ascend to an altitude of 
eighteen miles, or anything like that, 
merely to secure a weather report, 
hut some very trustworthy mes¬ 
sengers of aluminium and steel were 
sent op Instead, delicate recording 
Instruments inclosed In water-tight 
chees and carried aloft in wicker 
baskets by twin balloons. A series 
of twenty-three balloon weather 
soundings has Just been completed 
at Avalon, Santa Catalina island, 
off the California coast, by observ¬ 
er* of the Weather Bureau, and the 
way they got results was unusual 



Recording weather condition* at high altitudes with sounding 

The meteorograph. In its wicker 
basket, was suspended between two 

balloons of pure rubber, which were inflated with hydro- sent to Avalon, It was found that the air grew steadily 
gen gas and set adrift On leaving the ground, these cooler up to an altitude of about eight miles. There 
spheres had a diameter of 8 to 10 feet, but as they toe extreme of 86 degrees below sero was recorded, 
ascended, the air pressure decreased and the gas con- but though some of toe balloons went much higher, the 
tluued to expand until at an average 
altitude of fifteen miles the gus pres¬ 
sure from within became greater than 
any rubber could endure, and one of 
the twin balloons would burst The 
weight of tho Instrument and basket 
was an easy load for two balloons, but 
It was too heavy for ono alone to sup- 
iwrt aloft, so following the explosion 
of balloon number one, the second 
would slowly trail earthward, or sea¬ 
ward, and the meteorograph and the 
rubber sphere above it would float 
about on the waves until sighted by 
some passing vessel or fishing craft, or 
until the tides washed It ashore. 

This seems as precarious as “casting 
bread upon the waters” In the hope of 
"return after many days," but as the 
Government allows a reward for the 
return of the Instruments, the voyagora 
along the coast are alert for them. Be¬ 
fore the entire twenty-three ascensions 
had been made, there were three re¬ 
coveries, and It Is probable that for 
months the announcement of further 
finds will be made. Those picked up 
during the recent tests were sent to 
Avalon, but the rest will tie shipped as 
fast as received to Mount Weather, Va., 
to be opened and examined by the 
scientists stationed there. 

When Inflating the balloons, they 
were filled With enough gas to carry 
them as high as possible, and no varia¬ 
tion in the amount of gas was provided 
that would cause the explosion of any 
one sphere before the other. This was 
left to chance, as the difference In the 
strength of the envelopes was sure to 
prevent simultaneous rupture. 

The men conducting the experiments 
on Hants Catalina Island are all well 
known experts- In their chosen work. 

Mr. B. J. Sherry has spent many years 
In research, and was placed In Charge 
of toe testa His colleagues are Mr. 

W. B. Gregg, senior research observer 
at Mount Weather, and Mr. Paul Hath¬ 
away, the odolite expert, who trades 
the course of the balloons by means of 
hi# translt-llke Instrument. The photo¬ 
graph which shows the balloons la the 
, air, Jttst after leaving the Athlon golf 
links, as Well as the detail views of the 
Instruments, were taken by Hr. Ford 
A. Carpenter, weather forecaster at 
Boa Astasia*, who kept ta close touch 


A machine that samba barnacles from 


balloons. 


When aerial strays ate safely 
, gathered at Mount Weather, toe work 
wUl ho far fww emwfieto Themeteo- 
i Mem*! a** traced by toms 
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temperature did not show more Intense cold: on toe 
contrary. It was just a trifle less chilly. This Indicates 
a belt of even temperature of unknown thickness above 
that part of the earth, extending above the so-called 
“storm Bone,” which la within the eight-mile limit. 

Alsive this xone the air currents 
of Southern California seem to have 
a steady trend from the southwest 
to <he northeast, while below this 
I he currents are variable; generally 
from the west 

It is ho|ied that permanent sta¬ 
tions In the West and Northwest 
inuy he established for balloon 
soundings m great altitudes, as a 
prolonged observation of the results 
would undoubtedly throw light on 
manj u problem that has puzzled 
the weather mun, mid enable the 
forecast its to predict with far 
greater accuracy the approach of 
storms and the other phenomena 
that are of such direct and practical 
importance to the average man. 

A Novel Hull-cleaning 
Apparatus 

A N Australian Inventor has con¬ 
centrated his energies upon the 
perfection (if an apiiaratus mid 
method which, while effectively 
cleaning a vessel's hull, nt the same 
time enables the operation to he achieved quickly, 

cheaply, and wlthoui the necessity for dr>-docking. 

He realized that the cleaning of the hull could bo 
carried out While tho vessel was discharging mid re- 
, loading and not »( all delaying her 
The cleuner comprises a flat-bottomed 
barge thirty feet In length by twelve 
foot Iichuo, which draws from two and 
one half to three feet of wuter. It Is 
fitted with a special winch, submersible 
brushing gear, and the necessary elec¬ 
tric generating plant. A crab winch 
fore anil aft sutllccs for manipulating 
the mooring ropes There Is also a pro- 
ladling motor for driving tho barge, 
which Is thus able to move under Its 
own power at about five knots an hour 
The cleaning gear consists of a brass 
and gun metal frame In which Is 
mounted the brush, eleelric motors, 
and the proisdler, the last constitut¬ 
ing an outstanding feature of the In¬ 
vention The brush is longitudinally 
mounted upon the front side of the 
frame. It Is five feet in length by 
twelve inches In dlnmeter, and Is fitted 
with two and one half Inch filter 
bristles Behind the brush is a three- 
bladed phosphor-bronze propeller Be¬ 
tween the brush mid Its propeller an 
electric motor Is fixed for drliing both 
the brush and ItH proiadler. The motor 
Is of a special submersible type and 
receives ourieut through a three core 
rubber-shea tiled cable The brush la 
driven li> chain gearing from an Inter¬ 
mediate shaft, which Itself is drl\en 
through worm gearing liv the motor. 
The latter also drives the propeller. 

In otierHtlon the barge takes up u 
position alongside the vessel to lie 
cleaned, and Is made fast fore and aft. 
The brushing gear is lifted overboard 
by meuiis of tbo winch and derrick, 
and Is lowered Into the water The 
brushing motor then is started. The 
action of the hniMh profiler, combined 
with the manner In which the gear Is 
slung overlsiurd, fotces the frame gear¬ 
ing mid revolving brush hard against 
the vessel's hull, anil the profiler 
keeps it well up to its work While 
running, the gear is gradually loweren 
in a vertical direction, still pressing 
against the hull, to such a depth ns 
the steamship's draft may require The 
gear is (hen rnlsed to the surface, the 
brush still rotating, the barge Is movud 
forward a distance of four feel, and 
tho operation repeated. It will thus 
bo seen that the hull Is denned In ver¬ 
tical strips, mid although the latter are 
five feet wide—the length of the brush 
-by moving the barge forward only 
four feet at a time, an ample mnrgtn 
la provided to Insure complete dpt- 
lipping of adjacent cleaned strips 
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The Motor Track in Snowbound 
Streets 

T HE seventh annual automobile num¬ 
ber of the Scientific! Amxxjcan, pub- 
llshwl In jHiiuury, 1900, had on Its cover 
the picture of uu automobile In a snow- 
Htorm. Thin was bo unuBual a scene a a 
to create a sensation. Up to that time 
the motor car had been looked uiwu aa a 
lileutwut weather vehicle, to be stored In 
the garage at the first fall of enow. Lit¬ 
tle did we think then thut within a few 
years it would be our mainstay In winter 
storms, not merely for passenger service, 
but for the transport of merchandise; 
that when the ordinary wagon could bare¬ 
ly he kept moving with the uld of two 
and four extra horses, large motor trucks 
hearing many times the load of coal or 
milk or other indispensable commodities 
would pursue their itowerful course de¬ 
spite the obstructing snow. 

Wo In New York had almost forgotten 
that the motor truck was so efficient until 
we were suddenly overwhelmed the other 
day by a heavy snowstorm—the first of 
any consequence In over a year. At the 
first opportunity we sent our photographer 
out to record some of the difficulties of 
vehicular traffic, and to show how motor 
trucks were getting on under such adverse 
conditions. The manner In which motor 
vehicles plowed along despite the hoavy 
handicap was very gratifying To be sure, 
there were many sections which even they 
could not traverse, hut by comparison with 
the work pf the horse that of the motor 
was remarkable. 

The poor horse Is not provided with a 
reduction gear which will enable him to 
use his powers to better advantage. Un¬ 
fortunately, he is u direct connected motor 
aud there Is no way of easing tip the work 
without the use of tackle, which obviously 
1 h Impracticable In congested streets. 

Although a motor may he powerful 
enough to turn the driving wheels, under 
any conditions, this does not necessarily 
moan progress, for tho wheels may slip, 
and therein Ucs 11 weak spot In driving 
motor vehicles through snow. Without 
tire chains or their equivalent progress is 
almost Impossible. In some situations 
even tire chains do not furnish sufficient 
grip. 

Another weakness Is to l*e found In the 
differential which permits one wheel to 
remain stationary while all the {tower of 
the engine is expeuded hi idly spinning 
the other. Formerly electric vehicles used 
two motors, one for each driving wheel; 
but the advantages of a single motor havo 
led to Its almost universal adoption de¬ 
spite the necessity of employing a differ¬ 
ential gear: aud so now the majority of 
electric trucks are in the same cIhhh with 
the gasoline truck as regards this particu¬ 
lar weakness 

The photographs shown on the accom¬ 
panying page were, with one exception, 




Breaking a path through deep snow. 



Motor delivery wagon* proved invaluable to the department atore. 


taken on the streets 
Brooklyn. Tho one exception la that of » 
live-ton coal truck which dM rewritable 
work to Cleveland, Ohio, daring the 
sard of laat November. It hnppdMA 
this truck had been pronlMd to « CMI 
company In Cleveland for 4 
tion during tbe want days of the Matth!'.'. 
and although vehicular traffic throfigheut 
the city was practically at a atoiida|WJ. 
this truck started out Monday nomine 
with an Inexperienced driver and wnrirtSI ; 
steadily without stop until 8 A- U."Tqtt ►"/ 
day. Two hours later the truck started 
out again and worked until 3 AM. Wed¬ 
nesday, and then beginning again at T 
A M. Wednesday It worked until the 
afternoon, when It started hgultot groc¬ 
eries. During all the working hours the 
engine was kept running continuously and 
little time was spent to loading end un¬ 
loading. While the truck was to service 
the coal company tried to use Its teams m 
well, but found It Impossible to get around 
with four and six horses to n Wagon, Alto¬ 
gether during the three days of the storm 
It ran about five thousand miles and need 
up over sixty feet of dr© chain, the action 
of the snow causing the links to twist 
and break off. A better record for n mo¬ 
tor vehicle Could hardly be desired. 

Steel vs. Wood for Motor Truck 
Wheel* 

By Elmer J. Lamb 

A .RIGID and exacting series of tests 
has Just been completed to the school 
of mechanical engineering at Purdue Uni¬ 
versity to show tbe relative efficiency of 
steel and wood as material for motor 
truck spokes. In the investigation wooden 
wheels constructed according to the oped- 
fleadons of the Society of Automobile En¬ 
gineers and steel wheels of Standard 
dimensions, but of steel stampings, were 
used. The tests were conducted under 
the direct supervision of Professors L. V. 
Ludy and H. H. Schofield They Included 
not only teats to which a wheel would be 
subjected under actual road conditions, 
but also such as would show the ultimate 
strength In every detail. The wheels were 
subjected to four tests, and to each the 
steel wheel built for a load of only a too 
and a half proved superior to the wooden 
wheel built, according to 2-ton truck speci¬ 
fication*. The steel wheel was built en¬ 
tirely of steel with tbe exception of the 
rim, which was built of wood, so that It 
might be available for any kind of a tire. 
The rim and tbe hub were connected by 
u pressed steel web fastened together with 
rivets. 

The tests brought out clearly the pres¬ 
ent difficulty experienced by moet manu¬ 
facturers in Obtaining a grade of lumber 
'sufficiently uniform for the manufacture 
of automobile wheels. The present scarc¬ 
ity of good material makes it possible that 
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tee twMtyf or toMoa of the hob 
«0 « wheel ewunted -®p«»tt to* fitfria* «xto 
of a traok-AfateMag mrier a load. The 
toed was aWUofl to the dm of the wheel 
•s4 this rim held stationary, White a force 
Wee ensued to to* tab so as to twist It 
the Com was applied la the meaner that 
the drive Of the motor would be applied 
under actual road condition* 

The second test consisted of holding the 
wheel stationary on the axle and apply¬ 
ing a teed to the rim on one side, corre¬ 
sponding to the force exerted on the wheel 
of e trade, skidding and striking a curb 
or other obstruction. 

In the third test e wheel was placed In 
a vertical position on Its rim In a static 
testing machine end the load applied 
directly heroes the diameter, the toed be¬ 
ing Increased to determine the Strength 
of the wheel- Finally, the wheel was sup¬ 
ported by the rim on two sides, lying 
horteantal, and the toad was applied to 
the hub. According to the university 
authorities there Is no record at the pres¬ 
ent time of any wheel’s being submitted 
to this tost In the paat 


Minnesota Hoad Petrol System 

M INNESOTA’S designation of 11,000 
mites of arterial roads as the State 
road system has already done much to ad¬ 
vance the land values and place the “North 
Star State” among the first rank as re¬ 
gards' road Improvement In 1014 Minne¬ 
sota will spend |2,BOO,000 for roads and 
bridges, and will Inaugurate a system of 
road patrols for the maintenance of the 
State roads. Nearly 1,500 patrolmen will 
he assigned to five and eight-mile sections 
of the State highways, and will be held 
reaponslble at all times for the condition 
of the roads. The plan was originated 
and adopted at the request of State High¬ 
way Engineer G. W. Cooley. Twenty per 
cent of the one mill State road tax and 
a similar amount of the county appropria¬ 
tions for road work must be used for 
maintenance under the law passed a year 
ago. This makes available 1500,000 for 
the new patrol system. 


Motor Track Notes rad Queries 

D, L. C. writes i “The 80 horse-power 
motor of my two-ton truck seems to lose 
power on a hill and to pound and knock, 
eveu though the spate: la well retarded. 
Another business man In town who oper¬ 
ates the name kind of a track tolls me that 
there Is probably an accumulation of car¬ 
bon In the cylinders, and that this should 
be removed If I would obtain satis¬ 
factory results from the motor. It Is 
quite probable that this should he done, 
but I cannot spare the truck for .the sev¬ 
eral weeks that would be required to over¬ 
haul the engine. Is there any Short-cut 
by which I can overcome this difficulty, 
and hew may i beat avoid tote trodbte to 
the mpor 

A. From the symptoms that -you tows; 
given, )|t seems probable that your friend’s 
diagnosis la correct, but ft is hardly neefee- 
sar y to dte mmtet the moto r entirety for 

JtewjSSS 

the <*r«in 

form Mowplps into the combustion 
dumbo*; Tliht btowptee la Connected With 
as: aXjywi tenk, and wb» united with 
the ounew ia the cylinder, forms ah tgntt- 
abto^SS^ .ttot ; ; wW burn the cylinder 
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if thro Is’ ignited, pSf* tout ,weuW be} 
«We to scorch the smooth sarfaw of the ) 
CTMader walla dver wttch the pUton 
Phsaee. The operation requires but an 
hour or so for the removal of carbon from 
all four cylinders, and tin engine is 
cleaned more thoroughly than would be 
were the surfaces eeraped. One 
of the most satisfactory methods of avoid¬ 
ing the accumulation of carbon in the cyl¬ 
inders Is to pour a couple of ounces of 
alcohol through each priming cup or spark 
plug opening when the motor has finished 
tta work for the day, but Is still hot. 
This will serve to loosen what carbon 
may be collected, and It will be blown out 
with the exhaust when the motor is start¬ 
ed the next morning. It is advisable to do 
this about ouoe a week, although the use 
of the correct amount and proper quality 
of lubricating oil Is an important consid¬ 
eration. 

P. N, 1. writes: “A few years ago sev¬ 
eral motor trucks of leading makes were 
designed with a differential lock. • What 
was the purpose of this, and le It consid¬ 
ered ait advantager 

A. The differential lock was designed to 
give the effect of a solid rear axle so that 
each wheel would revolve at the same 
speed, regardless of tractive conditions. 

It was designed especially for trucks that 
were to hg used over country roads where 
there was a liability that one wheel would 
strike a soft and slippery place. In this 
case, the differential would transmit the 
motion Intended for the one wheel to ihe 
other that waa free to revolve, and this 
would spin at high sjssed without mov¬ 
ing the track. A means of locking the dif¬ 
ferential caused the power to be trans¬ 
mitted equally to each rear wheel, and 
therefore the one that rested on the good 
tractive surface would move the truck out 
of the mudhole. Ofi course the use of 
drains, ropes, or other similar devices 
would prevent this slipping and would 
serve the same purpose as locking the 
differential. It Is claimed by some engl- ~ 
neers that the differential on a motor car 
Is a prolific source of skidding, but its 
use Is necessary if It Is desired to save tire 


L. K. J. asks: "What Is the attitude on 
the part of the leading truck manufac¬ 
turers toward free service and mainten¬ 
ance guarantees?” 

A. Many motor truck manufacturers 
are awakening to the Injustice lhat Is 
being done themselves, as well as the in¬ 
dustry as a whole, through the abuse of 
service guarantees. The manufacturers 
cannot, be expected to be held responsible 
for poor service obtained from a track 
because of flagrant abuse on the part of 
the owner or driver. The most satisfac¬ 
tory system seems to be that la which the 
truck dealer undertakes to store and care 
for hlB client’s car for a stipulated sum 
per month, and to guarantee service dur¬ 
ing oertatn hours of every working day of 
the year. For this guarantee, the dealer 
charges a sum sufficient to show a reason¬ 
able profit on the storage, gasoline, oil, 
and necessary overhauling, who* repairs 
that are caused by defective parts are 
cared for by the factory guarantee. Such 
a service Is maintained in many of the 
large cities where certain trucks are sold, 
and this system has proved advantageous 
to dealer as well aa truck owner. If the 
service contract Includes keeping the truck 
in repair, tee dealer generally stipulates 
that he shall furnish tee driver, and that 
the owner himself shall not be allowed to 
make any adjustments. Furthermore, the 
track must be stored In tee dealer's gar¬ 
age so teat It will be eotuitenfly under bis 
care and he may know that it la operated 
properly. Knowing tee track as he doe* 
the dealer is then able to assume respon¬ 
sibility for Its regular over-capacity when¬ 
ever the tot vehicle Is out of commission. 
Such a system naturally raves bickering : 
and hard feeling b e tw e en track manufac¬ 
turer or agent and owns®, and this is a 
healthy rign printing toward tee elimlna- 
tton of tee muxiteabured free truck 


The G. V. Electric Tractor 
Gives Startling Results 


I N ALL our 1,1 years' experience involving r 
dal vehicle* we have never produced a i 
storage battery vehicle than the 0. V Electric 


T .1REE of these machines built for a big lumlx-r company In Dwlalana 
displaced 20 mules, operating over 5 miles of trnmwa.vs. The labor 
charges of the old method aggregated $10,500 ]ter year: of the new method, 
$8,600, The total earing effected reaches the sum of $1.1,24.1 per year! This 
is more than the Initial tractor investment 


types of Electric commer- 
liiHtaotnncouHly successful 



TpHE tractors shown have a 2-ton rating, a speed of 10 or more miles per 
" hour, and a normal mileage of .15 per charge. We nre building a IV,-ton 
,tractor for the N. Y. Street Cleaning Department. (Repeat order ) 

T HESE new G. V. Tractors cannot perform miracles, but where they can 
be used to advantage the saving is wonderful. If you have a towing 
problem, write at once for Bulletin No. 101. You’ll find It Interesting, anyway 


GENERAL VEHICLE COMPANY, Inc 

lb General Office and Factory: M 

SU Long Island City, N. Y. 14 


Steinmetz Says: 

44 1 believe that the Electric will be the car of the future on 
account of its simplicity of operation and reliability. It is rare 
that it gets out of order. When it does so it is an accident—not 
a> with the gasoline car, an incident. The man of moderate 
means cannot afford a horse and buggy because of the attention 
required. He will be able to afford an Electric Vehicle to & 
take him to business because it requires no attention—if ccfuippedj^ 
with an Edison Battery. It often has to stand id^otffcjfMK 
days and this is not good for a lead battery. A (hfep/jrfpdto 
invent a lead battery that would nox it up.*’ 


EDISON STORAGE BATTERY COMPANY 
132 Lakeside Avenue, Orange, N. J. 

TtoUwnNkkaUMfwABaNns State* fisteMV Is fits ONLY One. Contains no Lewi not 







Mitchell Big Six 
at $2,350.00 

The Mitchell Big Six is a 

classy, powerful, speedy, aristocratic 
looking car seating seven passengers and propelled 
by a long-stroke, sweet-running silent motor. 

It has sixty horse-power, 144 inch 

wheel-base, 37-inch tires and a magnificent spring 
suspension, proving to you that nothing has been left 

undone to insure easy riding and bodily comfort 

In addition to the above the car is upholstered 
with soft ten-inch cushions and is finished in a manner that 

will please you no matter how exacting your taste may be 

It offers more car, more quality , more comfort , more 
power and longer life than any car that is sold in America 
today at 13,000. It is beyond question the high-class, lovn-cost iar and you 
will experience a definite pride in its possession. 

Equipment of the Big Six included in the li»t price— electric self starter 
and venerator—electric light plant—mohair top and duet cover™quick 
action rain vision and wind shield—speedometer—extra removable rim- 
double extra tire carrier*—license plate bracket—Bair bow holders—elec¬ 
tric exploring lamp—electric horn—pump-Jeck and net of tools 

Rlcine, Wi«. U. S. A. 

Eighty Years of Faithful Service to the American Public 


Your Insurance Agent will teO you 
the Meaning of this Label— 

He will tell you it means that every cabi¬ 
net which bears this label has been inspected 
during construction by a representative of 
the Underwriters’ Laboratories and that it is 
exactly like the one which they tested and 
which proved its value to their satisfaction. 

THE SAFE-CABINET 


m the only cabinet or safe that has successfully with¬ 
stood the fires of the Underwriters' Furnaces and 
demonstrated that it is in reality a SAFE cabinet. 
Every SAFE-CABINET bearing this label has 
been manufactured directly under the inspection of 
a representative of the Underwriters’ Laboratories 
and found to be exarlg like the cabinets that have 
been subjected to their testing furnace. 

Ask for records of the pertormances of the SAFE-CABINET in actual conflagrations, 
Insist on seeing this record before you buy any filing cabinet at any price. 

Then ere SAFE-CABINET AgqnU in matt large dtitt. If yomio mt 
W THE SAFE-CABINET IM i* yo*r fit*** dietary aUrum Jg-gV 

THE SAFE-CABINET COMPANY |££J 
Department Marietta, OU» ^SBr 


(Conclude* from page ;«b) 
proportion of infections was very hs»IL If 
100 sound larvs were imprisoned in a sal¬ 
mon case with say 20 infected ones and fed 
on rotting materials, no more than six or 
eight of the sound larvw would, during 
these early days of experiment, be attacked 
by the fungus. From his own experience 
with these beetles, and with this fungus, 
Dr. Daane did not see much relief in that 
direction, and so reported. However, Dr. 
Fredarioha continued his patient labors and 
eventually he bred new habits into the 
fungus, oreated a new appetite for the 
living Larvs of the beetle, and at last pro¬ 
duced such a virulent fungus, that when 
five or six infected beetles are oonfined with 
one hundred sound ones, 98 per cent or 
more will soon find themselves in trouble. 

It has now become the custom in German 
Samoa to carry infected rubbish and beetle 
larvs to the outdoor “Tumus,” sod deposit 
it in them, and ae one of these is placed cm 
every acre of oocoanut lands, and as the 
mother booties are very fond of these arti¬ 
ficial nests, nearly all of the eggs deposited 
come to nothing at all. 

The strength and efficiency of this fungus 
has now so greatly increased that many of 
the mother beetles coming to oviposit are 
t hem selves attacked and they fly away with 
enough of the infection to poison the gal¬ 
leries in the ooooanut trees and spread the 
contagion among their neighbors. 

The Samoans who under the law gather 
beetles and larvtB every, Monday morning 
are now bringing in quantities of fungUB- 
fed beetles, and the plague is very much 
abating. 

Here in the islands we regard this 
achievement as a remarkable one; and as 
this means of combating the greatest enemy 
the oocoanut* tree has, ought to be known 
in ail tropical countries, wo send it to the 
Scientific American, which circulates 
everywhere, and whose word is taken as 
emphatic and dependable. 

Prolonging the Naval Stores 
Industry 

(Concluded from page 173 ) 
trees or In cutting the boxes preparatory 
for the next season's flow. As a result of 
this work u certain amount of crude tur¬ 
pentine is collected during the winter, 
but It la almost entirely from ducts 
already In the wood and not from second¬ 
ary ones. The flow' of this resin does not 
continue very long, for the wound he¬ 
roines clogged, presumably from oxidatlou 
mid crystallization of the resin, aud the 
flow ceases 

The secondary resin ducts formed abovo 
the wound are filled with resin which has 
no opportunity to escape until a thin chip 
Is eut off. When this Is done the flow Is 
much more vigorous than from the orig¬ 
inal wound. In about a week, however, 
clogging np occurs again and another chip 
. must lie removed As this wound extends 
slowly up the tree new or secondary ducts 
keep pace with It If too large a chip is 
| eut the productive secondary ducts are 
cut off and the run materially lessened. 

Failure to understand the physiology of 
resin formation and to adjust the methods 
of turtieutlne orcharding to It has resulted 
in untold losses aud a very serious deple¬ 
tion of a valuable resource. It Is also 
responsible for one of the chief criticisms 
against the cup and gutter system. It la 
a common experience that, although the 
total yield from the first year of the oper¬ 
ation Is greater thun under the box sys¬ 
tem, nevertheless an unusually large num¬ 
ber of weekly drippings has been found 
necessary to secure the first dipping from 
cups—six to seven drippings as compared 
to four under the box system. 

In the light of the above explanation 
of the formation of secondary resin ducts 
this shortcoming Is readily explained and 
avoided. Under the box system the boxes 
are cut during the winter and the twee 
I are "cornered,” that is with the upper 
edge of the face ready for chipping. The 
new ducts form, the first drip opens them 
np tbe fall length of the cut and a good 
rim 4* at once secured. In placing cups, 
J.%owT*v the common mvotiw hw bM» 
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_ INQUIRIES _ 

Inquiry No 0140 Wanted the name and addreea 
(entity be worked by band. 

•wjii'jirAti'ssd: 
%rsumitffisar —- 

Inquiry No. Slit. Wanted th. name and addraae of 

tBSffJSss&tsr * w -°° w No 

of^R manufRcturOT* wh^oan*mak" fl«dbie*ofl «m»T* 
Inquiry No. 0144. Wanted the name and addreea 
of a manufacturer of a machine whlohwlHeeltca silk 
around small metal rings 

-wwr 1 - “* ,nd 

Inquiry No 9S5». Wanted the name and address 
of s manufacturer who can build an auUmutiit wheel. 
efoar wndtrw machine. Concerns In tbe mld- 

Inqulry No. »3i7 Wanted the name and addrma 
of a manufacturer of a machine for scaUopedpeper 
favors and cups. 

Inquiry No. MM.—'Wanted the name and address 
of maker of a machine to cut all granulate leather. 

of^sMt sit. wri&rs 

safety resort 

Inquiry No.!>t«°, Wanted the name and addrtes 
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enraa*aUrartT DoaaVbi fSjnhrtraSStaleR 

A tabteteueub. titan h> two toils I T,te| 
mlautesl Wrings out ft» olothae to I 
yertjotloo attest aa you !e*J I 
them—prove It at our ofiponm. g fg 

Any Woman Gan llav* a ■E§|§ 

1900 Motor^Bte 
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Boot and money. If 
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Boat Motor 

K fwhinn'tt row boat, goto motor 
aaytoiyaniiattsch it to any (toted boot 
It only weight SI pound* andcan be easily 
carried in our bandy carrying bag to toy 
renter'* tanding. It attache to any row 
boat by eimpty turning two thumb ecrevn. 
Can be *a*ay wJJueted to any angle or 
depth of (tem. Steen top a rodder— 
like a bunch. Develop* 2 horsepower. 

Can be ran to eek «r freih water. 

- ... Send for Catalog 



ifeatttvttb tbehrend maw flat teem, 
: Mating it the naatar, on which tbe rate 
fttttoaMtkmrfthegtJttotoatoaade. The 
upper portions of these faces have oval 
"" outlines Instead of straight as in the pre¬ 
ceding case. The resin ducts formed fol¬ 
low the curved upper edges of the ftces. 
The first chipping la made from each aide 
to the center, and the result is that In¬ 
stead of the new ducts being opened up 
along the entire cut, only those near the 
middle of the face are cut. Naturally the 
flow at first la considerably less than 
where the trees are "cornered.” 

The solution of the dlfflculty presents 
Itself Immediately the cause 1 b understood. 
During the winter months, when the gut¬ 
ters are placed upon the trees, the chipper 
should make a regular chipping the full 
width of the face. Secondary resin duct* 

, will form along the entire length of this 
Cut and the first application of the hack 
in the spring will start them all to flowing 
at once. Actual tests have demonstrated 
the correctness of the theory and resulted 
iu a gain of one extra dipping or about 
thirty barrels of crude turpentine per crop 
of 10,000 cups. The saving to the entire 
industry 1 b enormous. 

French turpentine is considered superior 
to American. It is obtained from mari¬ 
time pine (Whim maritime), which pro¬ 
duces a resin yielding 25 per cent turpen¬ 
tine ax compared to 17 per cent for long 
leaf pine. The tree has the ability to 
grow rap!41y on poor sandy soils. The 
United States Forest Service is now ex¬ 
perimenting with It iu Florida, and the 
prospects are bo far very promising. 
Maritime pine grows more rapidly than 
loblolly and produces more resin than long 
leaf. It attains size large enough to cup 
In thirty years as compared to one hun¬ 
dred years for long leaf. There are large 
areas of cheap land In the South which 
are well adapted to its growth In case 
the experimental plantations fulfill their 
present promise of success. 


u The Real Science of m 

f Motor Truck Tire Equipment ■ 

1 Experienced truck operator* no longer bargain on the basis only of a rer ■ 
tain size, a certain mileage adjustment, at a certain price. 1 

The Firestone practice of closely classifying all delivery, hauling and trans ' 
porution requirements has put tire equipment on a scientific basis-—as much 
better a* it i* different. Your claw or classes of tiro needs, for maximum truck 
efficiency at minimum cost, are among those analyaed by the Firestone ex|>ert». 

ftmtone 

Track Tires and Quick-Removable Rims 

There is a Firestone tire to meet each and every need, made to specifications 
with uncompromising accuracy. That it the tire which will cost you least to I 
use, though it may cost most to build. That is the tire which ihr Firestone I 

B iend for your requirements. I 

Removable Rims are an insurance against delivery delays M 
: easily and quickly made by the truck driver himself m 

men tell Service. They sell most protection to trurk 
ost miles withou t whce Mr ouble orjdcUy*, most miles 

uck equipment catalogue. Let that convince you of i 

reparedness Then call in a Firestone man for consul- VI 
matter how *mall the order involved. 

i FIRESTONE TIRE & RUBBER CO. tmMB 

AKRON, OHIO—AH Ism CM*. IBf 

"Ammtm’t l«|«t E s riito . TbrtmmJRlm HMn" 

■somatic Ttrrn. Trask Tina, Pleamn EUctnc 
Tin*. Cantaa^Ti n* . Fto AjPnscata. Tins. 


$8,000410,000 

«P YEARLY 

^ turn 




Safe*:; 




HERSCHELL-SPILLMAN CO. 

Fmrk AswwimsI Outfitter! 

611 3w—nay St., North Tonawanda. N. Y. 

EP1CYCUC TRAINS. wlachpUyan uaportaat 
part it toothed (aaring, an ably described in Sctortific 
American SuppSment 1524. Price 10 esato. For 
•ale by Munn A Go., Inc., and all nawsdealan. 
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The Heavena in March 

(Concluded from page lit.) 

The Planet*. 

Mercury la evening star until the 10th, 
when he pannes through inferior conjunc¬ 
tion and become* a morning star ; but he 
can only be well seen at the very end of 
the month, when he rises an hour before 
the Bun. 

Venus is evening star, and 1b coming 
into sight again, so that by this-end of 
March she sets an hour later than the 
Hun, and is easily seen. 

Mars is in Gemini, long past opposition, 
hut still about as bright ae Procyon. Dur¬ 
ing the month he moves eastward about 
10 degrees, and his motion can easily be 
followed with the naked eye, even from 
night to night, especially on about the 8th, I 
when ho iiasses about 1 degree north of 
the third magnitude star * Gemlnorum. 

Jupiter is a morning star iu Capri- 
cornus, rising about 4;30 A. M, in the 
middle of the month. Ha turn Is in quad¬ 
rature with the Hun on the 2nd, and after 
this counts as an evening star, though he 
remains visible till about 1:20 A. M. at 
the beginning of the month, and 11:30 
P. M. at Its close. 

Uranus is a morning star in Capri- 
cornus. At 4 A M. on the morning of 
the 4th he is in conjunction with Jupiter, 
being south of the brighter planet, at a 
distance of only nine minutes of arc. The 
two planets will be separable only with 
the aid of a field-glass, and Uranus will 
ajfeear about as near Jupiter as his own 
satellites, but in quite a different direc¬ 
tion. Unfortunately, this Interesting con¬ 
junction can only be observed under rather 
unfavorable conditions, at about S A. M. 

Neptune is in Gemini, and crosses the 
meridian a little after .8 P. M. In the mid¬ 
dle of the month. 

The Moea. 

First quarter occurs at midnight on the 
4th, full Moon at U P. M, on the 11th, last 
quarter at 8 P. M. on the 18th, and new 
Moon at I P. M. on the 98th. The Moon 
la manat ns on the 12th, and remotest on 
the Wth. She la 4a nonftmetloa with 
Saturn on the 4th. Mars on the fith (pretty 
dMety), NttMM at the tt, SMim on 
''T77TT ,v 7te “ f'l AV ' T",V ' 9 
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He Built His Boat— 

You Can Build Youn, Too 

1 A t tin show ymi how molly H A Kunt. of Hamilton, 
unit uiuida lumt Mhuwri abova. built ui own 
Mrooki k»«mi Th« Hrook»m«ttod«tvowtwo-ttUrri» 
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Write for Brooke Boat Book 

2h" brafs ’to ™ bSuToTali'kind?end 

alien t omplrtc pattern* and Inatmotkm* only, ran 
bi had for K to m Write - i«*k fur tl»« new 
11 rook* '*V* bottom iiumIhI -a speedy traveler 
ttiat'a ouy to bnlld Hail postal today 

BROOKS MANUFACTURING CO. 
BB22 Roat Ava. Sagteaw. Mick. 

Origin ^Lurauf 1 Ji1»Paitnni Bystum of Boat Building 


Only $33 &^£ , Ett£& < !KK: 

Including full-ouod imttwm* and Illustrated Inatnx*- 
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How Far Back Does 
Tour Memory Go? 

Have you ever given your 
memory a real test ? 

Take some object that 
you are accustomed to see¬ 
ing every day—the electric 
light for instance. 

When did you first see 
an incandescent electric 
lamp ? 

Stop and think a minute! 
It’s almost impossible to 
recall your first experience 
with such familiar things, 
isn’t it? 

And just think, away back 
in 1879, when Edison ex¬ 
hibited his first incandescent 
lamp—Richmond Straight 
Cut was already considered 
the “Henry Clay” of ciga¬ 
rettes. In the changing 
years that have followed, it 
has never lost its place. It 
is still the best of all Virginia 
cigarettes. 

True, our memories may 
be fickle with the crowding, 
commonplace incidents of 
busy days, but which of us 
does not remember quality f 

20 

for efyr&vfa+fe** & 

15c 



the 21st, Jupiter on the 22i»d, Mercery on 
the 24th, anil Venue oil the 27th. 

At flflS A M. on the 21at, the Sun 
■oases the celestial equator and “Spring 
begins,’’ technically speaking; and on the 
night of the 11th there is a targe partial 
eclipse of the Moon, which 1* W»U observ¬ 
able throughout the United State*. 

The Moon first reaches the $esiambra of 
the Earth’s shadow at 8:41 F. ’At. by East¬ 
ern standard time. The umfeftt, or dark 
shadow, is not reached till $14 2, From 
ime on the eclipsed area Increases! 
at ll 18 P. M., eleven twelfths of 
the Moon’s diameter Is Immersed In the 
Then the eclipse diminishes, and 
I he last contact with the Shadow occurs 
at 12:44 A. M„ though the Moon does 
u»t clear the penumbra till 1:4& 

This eclipse Is so nearly total, and (jo¬ 
int at such a convenient hour of the| 
eveulug, that It should be watched b; 
great numbers of amateur observers. 

Further observations of Delavan' 
comet, of wlilch we spoke last month, and 
the orbit calculated from them by Van 
Bleabroeck, show that Its perihelion dia- 
tanee is actually about ten per cent great¬ 
er than that of the Earth, the Inclination 
of the orbit about tW degrees, the motion 
direct, and the perihelion passage not 
until October 20th, 1011 The comet Is 
still very unusuully remote from both 
Earth and Sun, Its distance from the lat¬ 
ter tielng more than four astronomical 
units at the time of discovery. 

very big comet to be visible at all at 
this great distance. When near peri¬ 
helion next October It will be high In the 
northern sky. probably visible to the naked 
and iwrliups fairly conspicuous, 
though its iierlhellon distance is rniher 
large for the formation of an extensive 
At present It Is of the magnitude 
10.8, and lta position is as follows: 

K A Declination. 
March 1 . . 2 h. 42 m. 22 s. 3 “ 4 b' N. 

March 18 ... . 2 h. 47 m. 21 s 0 “ 54 ’ N 

March 25 . .. 2 h. 54 m. 12 s. 8 * 9 ’ N. 

It Is getting rather near the Sun, and 
Is observable only In the early evening. 
Princeton University Observatory. 

The New Wright Aeroplane Control 

A NEW form of aeroplane control bBR 
been devised by Orville Wright, and 
Is thus described by him: 

“The usual lever system has been re¬ 
placed by an automobile type of steering 
wheel In combination with a handle 
which makes the control not only stronger 
and simpler, but makes It much 
fectlve. Formerly the elevator was con¬ 
trolled by a forward and backward move¬ 
ment of a lever In the left band, while the 
warping and rudder were controlled by 
the forward and backward movement of 
a lever In the right hand, the rudder bring 
offset for a turn by turning the handle of 
this right band lever. This control, which 
has been used ever since 1908, was very- 
effective for exhibition flying, for which 
It was particularly designed, 
proved a very precise one when once mas¬ 
tered. But for long distance flights many 
aviators found this control tiresome, and 
in the new and safer machine it is n 
sary to modify 11 into the new- form. 

"The steering wheel Is of automobile 
type and the control is perfectly Instinc¬ 
tive, tbe wheel bring pushed forward and 
backward to control tbe elevation of the 
machine and turned from side to side to 
balance It laterally. In turning the wheel 
from side to side the rudder handle Is 
turned with the wheel, thus giving a per¬ 
fect lateral balance, and In turns It is only 
necessary to offset tbe rudder handle 
one side or the other, still controlling the 
lateral position of the machine by turn¬ 
ing wheel aud handle together sideways. 

"This type of control was adopted after 
very careful study had been made of all 
existing systems, and combines many feat¬ 
ures that have become standard In Europe. 
The control for lateral balance by tlio 
steering wheel, is a standard requirement 
in the German army and is used on the 
German Wrtgbt aeroplanes 
“The novel feature of the control Is the 
stmple manner In which the, rudder control 
Is combined with the warping." 


BARNES’ Foot Power , 
MACHINERY 

•Dow lower bids on job* aid give 
greater profit on the work. Machine, 
j ret* on trial if dewed. Catalog fret 

1 W. F. ft JN0. BARNES CO. 1 


RED DEVIL” of < 
standard of Excellence In Tod Qufity 


Our No. 1650 "UDKVIL" Bonded Plier standi 
at the head of ALL Pliers. Absolutely guaran¬ 
teed for two years hard service. 

YOU WANT THIS TOOL 

Get it from your load dealer. 

If he can't supply send us fl.75 and one only 
sample pair S inch will be sent you postpaid. 

SMITH tHEMENWATCO., 215Chambers St. N. T. 





Strong Patent 

Diamond Holder 


The up-to-the-minute Holder—with tix 
points and a “shock absorber. ” Worth 
knowing about. Send for circular. 
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A Million Dollars 
In a Week 


,A thousand cars in seven days—a million dol- 
Jar»* worth of Jeffery Fours and Sixes sold in a 
week — that is the record established by the 
Jeffery organization at the Chicago show. 

One hundred and thirty-eight cars were sold 
for immediate delivery. Dealers* orders were 
taken for one thousand and seventeen for deliv¬ 
ery before April first.. 

Seven thousand dealers’ orders have been taken 
to date. This number exceeds the possible pro¬ 
duction of the big Jeffery works for five months 
to come. It means that in March, April, May 
and June, Jeffery cars will be hard to get. 

The public now knows that the Jeffery Four 
leads the medium priced field. It is now simply 
a question of factory production and deliveries. 

Fifteen hundred and thirty-nine people reg¬ 
istered for demonstrations during the Chicago 
Show. Manufacturers of other cars, salesmen 
interested in other lines and dealers selling all 
cars came to see the Jeffery — all conceded the 
Jeffery Four at $1550 to be without competition, 

A buyer stepped into the exhibit of a five 
thousand dollar car near us. He said, “What 
do you think of this leffery over here?” The 
salesman replied, “I think so well of it that I 
told a friend of mine—who cannot pay our 
price—to go and buy a Jeffery.” 


Thirty cars a day are being produced in the 
Jeffery works. Think what it means to build 
that number of cars in the Jeffery way. 

Fifty-six Jeffery Fours and Sixes were shipped 
by the factory on a day when a blizzard was 
raging through the country. The Jeffery pay 
roll today is tne largest in the history of the com¬ 
pany. The shipments for January exceeded by 
one hundred per cent those of January one year 
ago. February beat the same month last year 
by two hundred per cent. 

A great period of prosperity is opening up in 
this country and the big Jeffery organization, with 
the new Jeffery Four and Six, is on the wave. 

There are reasons for this prosperity. Here 
they are: 

The Jeffery Four is the first light weight, high grade 
car, equipped with a modern European type of high speed 
bloc-type motor, to sell in this country for less than $2500. 

Take it from the tip of the radiator to the tail lamp 
and there is quality in every detail. Bosch Duplex sys¬ 
tem, Ravficld carburetor, electric starting and lighting 
system, four speed transmission, imported annular ban 
bearings, Spicer universals, full floating type rear axle 
with imported annular ball bearings, Rothschild body, 
and quick getaway—from nothing to forty miles in 
twenty seconds. 

In 1916 the Jeffery type of car will be more common. 
The great demand for light weight and economy is 
forcing other manufacturers to imitate us. The day of 
the big, bulky car is gone and the Jeffery car is the car 
of the hour because— 


It’s Economy Tear, and Jeffery Made It So 
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Come “Evinrude” With Us 



m* i 


Do you know what “Evinruding” is? It is not a 
new sport because too many thousands are “Evinruding' 
to call it new. Dictionaries should describe it as making a motor-boat of 
any rowboat in less than one minute—of realizing all the pleasures of row¬ 
boating with any rowboat or canoe. The 


Is Vibrationless, quiet 
and smooth running. 




Is powerful enough to 
tow several other boats. 


IT WEIGHS ABOUT 50 POUNDS AND CARRIES LIKE A SUIT CASE 

You Don’t Need to Own a Boat Buflt-ln Reversible Magneto 

if you have an “Evinrude” because the “Evinrude” which eliminates the carrying of 15 or 20 lbs. of batteries 

will attach to any boat whether rented or owned and necessary with similar motors. This magneto starts 

its simplicity of operation enables women and children the motor with one-twelfth turn of the fly-wheel in 

to enjoy the pleasures of “Evinruding” everywhere. either direction; is not affected by water or dampness. 

In designing our 1914 models we have made them the The motor drives the average rowboat 8 miles an hour 

most modem achievements in gasoline motor construe- or may be slowed down for trolling. Speed with a 

tion. To add to their well known, great efficiency we canoe 12 miles an hour. The “Evinrude” has been 

have installed another exclusive Evinrude feature, the adopted by twelve governments and is used universally. 


m 



Call at your Hardware or Sporting Goode Dealer to see the 
u Evinrude” or write for large illuetrated catalog eent free . 


EVINRUDE MOTOR CO 


> 182 -F Street 

MILWAUKEE, WIS. 


Baa Fnuiclaco, 423 Market Street 


BRANCH OFFICES 
Portland, Oregon, 106 Fourth Street 


Jacltionvinr, Fl»„ Foot of Main Street 


New York, 64 Cortlaodt Street 
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Motor Folks call me the Master Six. 

1 have earned the title. 1 have set a new record for sixes. In one 
month alone men paid over $2,000,000 for me. They had all the sixes of 
the world to choose from. They chose me. 

But first they made me prove myself. They put me to tests equal to a 
season's service. Only by living up to every claim did I win them. 


But that isn’t all. If some unusual demand 
upon the engine should cause it to falter, the 
starter keeps it running until it picks up again. 

There’s no chance to lie stranded in a throng 
or on a dangerous crossing. It makes the motor 
unstallalile. In simplicity and sureness, the 
Chalmers-Enta system is without a parallel 

The Test That Tells the Tale 


Because I told my story in deeds rather than words—they were con¬ 
vinced, for they couldn’t deny what their eyes saw—what their senses 
perceived. 

Let me tell you in deeds the story of my master motor. It will win you 
as it won them. 


The Turning of the Tide 

Swiftly uud surely the tide has turned 
to the Sixes. Motorists no longer are 
content with a power that lets go and 
grabs again at every other revolution. 
They now insist upon that quiet, steady 
pull, that luxurious smoothness that can 
come only from six cylinders. 

Until the Master Six appeared last 
year, buyers had thought of all Sixes as 
heavy ears, extravagant of fuel and tires; 
costly to buy and expensive to keep. 
But the Master Six opened their eyes. 

Here was a car of six cylinders at a 
moderate price, and even lighter than 
many ‘fours’ of equal power. Here was 
a motor so silent and smooth running 
that friction and wear might be for¬ 
gotten. A car which costs little to buy 
and little to keep. 

Power Lithe as a Panther 

Its master motor has six cylinders of 
long stroke and small bore. So it fairly 
floats up the hills on high gear. It can 
reach twenty-five miles an hour in ten 
seconds from a standstill. It can creep 
like a snail through the crowd and then 


lx* off like a greyhound at the touch of 
the throttle. 

This ability to run fast or slow on di¬ 
rect drive, to vary the speed ut will 
without constantly shifting gears, puts 
the Master Six head and shoulders above 
its rivals. It gives a flexibility of power 
that is possible only among Sixes — and 
rare even there. 

Vibration is Power 
Thrown Away 

Vibration is wasteful as well as uncomfortable. 
It is power and fuel thrown away in joggling the 
car which should be used in propelling it. It 
throws useless strain upon hearings and tires 
It means discomfort for the passengers, and in¬ 
creased fuel bills It means the very life of the 
ear cut short. 

And vibration can’t, be rured by a makeshift. 
The only eseajie from it is in a six eylinder motor, 
where the impulses overlap; where the flow of the 
power stream ih continuous. 

Tlie easy gliding motion of the Chalmers Six 
is like a caress. You who have never driven a 
real Six know nothing of its charm. 

A One Motion Starter—A Non- 
Stallable Motor 

One swing of a switch at the outset—and this 
is what happens. The Ohalmere-Entz electric 
starter spins the engine to start it. 


Qialmers Motor Company, Detroit 


The true measure of value and the only one — 
is performance. VV lull will llio ear do in service? 
-that’s the question. 

So we have arranged the I’halmcrs Hoad Test 
We make our appeal for tlie Chalmers Sixes 
through the eais themselves We submit tlie 
evidence of deeds rather than of words. 

Make this test it is more than just a ride 
Put the burden of proof on the ear itself. It 
can't conceal; it can’t exaggerate It. v,ill give 
you a new standard by which In judge other 
ears 


The Master “Light Six” $1800 

I am the Chalmer* Light Six. 

The ton of a king—the Master Six. 

I am like my illustrious aire though built in a 
lighter mould. I have speed—more than you’ll 
need. Though my maater motor it light I have 
power to tpare. Light on my feet, I am saving on 
tires snd frugal with fuel. 1 am easy to buy and 


Six-Cylinder Value Four-Cylinder Price 


Many lm\<. waited fill this cl.ky to ionic '1 h*y want 



the Mnstci Light Six cientiling tins hecn rmlm. it to 
(tic simplest form jet nothing isscnttnl tins t.nii 

omitted It gives the luvitrt mill ci ... of tic Ml\ 

lit the prlic Ilf H ‘Turn " 


Safety First Always 

When yon ililc In the light Six Jon tun (nisi it 
I'riiine anil uxhs an nf heat touted steel with u four 
fold margin of anfeti (leiira and lollci hearings linn 
withstood a emailing test of lifts tons lla I.lakes will 
stop It wltliln Ita length Its ilcitrlc atniter prevents 
tin unitor fnnii going dead at a .rltl.nl moment Tin 
geura lock themaclv ea In ineali The shifting deuce 
won’t let \ou go wrong Tin assurance of anfetv ts 
the corner atom of motor plettaurt’ 


Six Cylinders 
Molded Oval Fenders 
Non Stnllahle Motor 
Fleet rlc Lights 
Triple Heated Fuel 
Timken Roller Hearings 
Locked Transmission (lours 
Chalmers Heetlouul Jiatori 

Multiple Dtse Clutch 
IJnderslung Springs 
48 Horsepower 


Clean Running Hon 
Tungsten Steel 
Valves 

Left-hand Hrln 


Invisible Hinges 
Streamline Hodv 
Taperud Honnct 
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F ROM one end to the other of this busy 
country electricity has been demon¬ 
strating its pre-eminence as the smoother 
and the booster of business. In large 
manufacturing plants and small, in pro¬ 
duction centers of an immense variety, in 
public works and private enterprises — in 
every situation where POW ER is needed 
—electricity has been proving its twentieth 
century utility. It has increased light and 
good cheer by eliminating line shafting 
and substituting individual motor drive. 
It has reduced fire dangers and insurance 


rates, and accident danger to workmen. 
It has promoted cleanliness. It has re¬ 
duced power costs and proved its economy 
in related ways by simplifying operation, 
eliminating complexities in labor. 

The Curtis Turbine has become a strong 
factor in power generation and the great 
range of G-E Motors has enabled these 
splendidly modern devices to meet all the 
intricate requirements of power transmis¬ 
sion today. The partial list on this page 
will suggest the remarkable scope of use¬ 
fulness in G-E apparatus. 


Amoskcag Mfg. Co. 

Manchester, N. H. — Latest initon 
mill in the world- produces 00 miles 
of woven cloth an hour uses G-E 
Motors throughout. 

Anhcuscr Busch Brewing Co. 

St. Louis. Mo.—G-H Motor drive is 
used extensively in this well known 
brewery. 

Buick Automobile Co. 


Indiana Steel Company, 

Gary, Ind.— Hundreds of thous¬ 
ands of horse power from G-K 
Motors in this largest steel mill in 
the world. 

Mississippi River Power Co. 
Keokuk, Iowa—Largest power 
generating equipment in the 
world— G-K Electrical equipment 
throughout. 


Panama Canal— 

G-E Motors have helped to build 
and will operate the finished canal. 

“Round the World” 

-Every year the General Electric- 
Company puts out enough railway 
motors to operate an electric belt line 
around the world. 

Universal Portland Cement Co. 


Flint, Miih. When operating at full 
capacity this plant tan produce a cara 
minute. G-K Motors used of course. 

Cascade Tunnel, 

Great Northern R. R.—G-K I'./ct trie 
Locomotives haul the trams through 
this famous tunnel. 


New York City Traffic— 

No steam locomotives are allowed 
on Manhattan Island. G-E Elec¬ 
trical equipment is used by the 
N. Y. Central, the Interboro Ele¬ 
vated and the Hudson and Man¬ 
hattan 'Lubes. 


Buffington, Ind. — Operated by 
power furnished by G-E Motors. 

Warner Sugar Refinery Company, 
Edgewater, N. J.—Uses G-E Motor 
power extensively for all operations 
in connection with the refining of 


Catskill Aqueduct, 

New York City’s water supply—practically all 
the electrical equipment used in constructing 
this famous aqueduct was furnished by the Gen¬ 
eral Electric Company. 

Great Southern Lumber Co. 

Bogalusa, La.- -Largest lumber mill in the world 
uses G-K Motors exclusively. 



sugar. 

Wood Worsted Mill— 

American Woolen Company, Lawrence, Mass. 
— G-E Motors used throughout this largest 
Worsted Mill in the world. 

Wool worth Building, 

New \ ork City—Highest office building in the 
world erected by G-E Motor-driven hoists. 


GENERAL ELECTRIC COMPANY 


Atlanta, Oa Chattanooga, linn 

Baltimore, Md (Imago, ill 

Birmingham, Ala. Cincinnati, ()lnn 

llotsc, Idaho Cleveland. Ohio 

Boston, Mass C olumhus, Ohio 

Buffalo, N Y. Dave.m, Iowa 

Butte Mont. Da>ton, Ohio 

Charleston, W. Va. Denver, Colo 

Charlotte, N C. Detroit, Midi „fSJu 

For Texas. Oklahoma and Ariaona business refer 
For ('ana 


Largest Electrical Manufacturer 


Elmira, N Y 
Erie, l J a 

Fort Wavne, Ind. 
Hartford, Conn. 
Indianapolis, Ind 
Jacksonville. Fla, 
Joplin, Mo 
Kansas City, Mo 


in the World 

Keokuk. Iowa 
Knoxville, Tenn. 
Los Angeles, Cal. 
Louisville, Ky 
Madison, Win. 
Mattoon, 111 


Memphis, Tenn 
Milwaukee, Wis 
Minneapolis, Minn 
Nashville, Tenn. 
New Haven, Conn 
New Orleans, La 
New York, N. Y. 
Niagara Falls, N. Y. 


Omaha, Neb. 
Philadelphia, Pa. 
Pittsburg, Pa 
Portland, Ore. 
Providence, R. I. 
Richmond, Va. 
Rochester, N. Y, 
Salt Lake City, Utah 
San Francisco, Cal. 


St. Louis, Mo. 
Schenectady, N. Y. 
Seattle, Wash. 


Spokane, Wash. 
Springfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio. ' 
Washington, D. C 
Youngstown, Ohio. 


to Southwest General Electric Company (formerly Hobson Electric Co.) —Dallas, El Paso, Houston and Oklahoma 
nlian business refer to Canadian General Electric Company, Lt'd, Toronto, Oftt 
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Fig. 1.—A waterspout located out in the ocean, about eight miles from Beau- Fig. 2.—The same waterspout, its inclination being leas vertical. The altitude 
fort, N. C. The spout is almost verticaL of this meteor is two thousand feet. 


Waterspouts 

T HE accompanying photographs show a waterspout 
observed near Heaufort, N. In the onrly part of 
August, 1911. It was one of four or live aeon on the 
same afternoon in the same general region. At one 
time three of these rather rare phenomena wore In view 
at once, but when the pictures were taken the two 
smaller ones had broken. 

As nearly as could be ascertained, the base of the 
spout was located out In the ocean some six or eight 
miles from Heaufort Its height, which was calculated 
from the size of the photographs taken with an eight- 
inch (focal length) lens at an estimated 
distance of six mlh>s, was about li.OOO feel. 

It remained in view for nearly half an 
hour and. ltofore It finally disappeared, 
nearly the entire population of the city 
had assembled at the water's edge to see 
the remarkable sight. 

According to the llsherinen, waterspouts 
are not uncommon during the late sum¬ 
mer, hnt they very rarely assume the Im¬ 
mense size of this one or have Its sharply 
defined outlines, II Is still more unusual 
for one to remain so long unbroken. 

The day on which the observations were 
made was not different, iiercepllhly, from 
other summer days until late In the after¬ 
noon, when very lieavy storm clouds began 
to gather 111 the west. They moved slowly 
eastward, and, when they had come to 
cover about throe fourths of the western 
sky, n slender waterspout was seen In the 
far distance, looking like a column of 
smoke from some factory chimney. It 
broke soon after It was first seen. 

It was next noticed that a pencil of 
cloud much nearer at hand, was grad¬ 
ually extending Itself downward. Its 
progress was very slow, and at times it 
liecame so attenuated that it seemed to 
consist of separated pieces. As it ap¬ 
proached the water It became slightly thickened, and 
when It Anally appeared to reach the surface of the 
ocean, Its outlines became sharply defined. A great 
cloud of vapor surrounded the foot and large masses, 
looking like the steam puffed out by a locomotive, slowly 
traveled upward to be lost In the tumbling mass of 
clouds at £he upper end of the spout The upper end 
was of considerably greater diameter than the middle 
of the column, but there was very little evidence of the 
violent rotary motion or the swift rush across the 
water that the books usually describe. A slow sway- 
lot of tlH) column from side to side me all that could 
.»* v " > 1 ' "■ 1 , 


Is* noticed. A closer view, however, would doubtless 
have shown that the rotary and progressive movements 
were very rapid At times Ihc column would become 
very tenuous, lail the next minute would again become 
(hick and dark After alwtit twenty minutes hud 
elapsed it gradually became thinner and thinner, broke, 
and the ui>|ier third was slowly drown upward while 
Ihc lower port was dissipated by the wind A hca\y 
rain followed almost Immediately 
Mauy jHipulnr delusions prevail on the subject or 
waterspouts: as, for example, the belief that tliev are 
actual columns of water, sucked up from the sea, and 



Fig. 3.—Cross-section of a thundersqusll (after Arrhenius), showing the circu¬ 
lation of the air currents about a horizontal axis. According to Wegener, If 
the end of the whirl assumes a more or leas vertical position it constitutes s 
“spout.” A violent “spout” on land Is a tornado. 


that they may be dissipated by firing a cannon liall 
through them. These and other errors were fully dis¬ 
cussed lri the Scientific American of June 10th, 1911. 
puge 504, 

When a French or Gorman writer has occasion to 
refer to the class of atmospheric whirls to which belong 
the waterspout, landspout, and tornado, he calls them 
by the convenient generic name trombe» (French) or 
tramben (German), The equivalent English word 
"spout," which was in common use In this sense n 
hundred years ago, is now so rare that u writer hesl- 
tatea to uae It without an explanatory note. The 


French wold tromhi has often been borrowed by Eng¬ 
lish writers, hut Is hardly in current use The revival 
of the word "spout" in scientific and general literature 
fs a desideratum 

Dr \lfred Wegener of Marlmrg has recently pub¬ 
lished In (he ilrtforoloaini'hr Zrilurhrifl a novel hypo¬ 
thesis us to the origin of spouts The fuel that these 
whirls begin In the upper air, and are not prlmurtly 
due lo conditions prevailing ut (lie earth’s surface, has 
long biH>n Known lo meteorologists, though Inaccurate 
statements on this subjis-t are eommonly met with In 
KOi tlManl scientific literature There Is no indraft of 
llii> lower air from all sides, as in n 
cvclnulc slorm, the s|tnut works down- 
waui from the clouds, and if It extends 
as far as the surface of the land or the 
si'U ll disturbs the air ovei onlv a small 
hurlsuntil 1 men Just below It 

Di Wegener Mleves that the spout Is 
nlwavs merelv the utli'mlniit of a tliuuder- 
squiill, I e, an alinospherie whirl on tin 
elongated horizontal axis The end of such 
,i whirl Is, according to this view, some¬ 
times tilted downward until It reaches the 
earth, constituting a spout It Is pointed 
out Hint the n\cs of spouts are usually In¬ 
clined at a considerable angle, rather Ilian 
vcMlcnl Even when the position of the 
avis approaches (he vertical. It is often 
seen to he Inclined in Its upper |s>rtion 
toward the neighlsuing thunderstorm, a 
plivsleal connection with which Is iliua 
suggested 

There are few Iruslworlliv observations 
of I lie direction In which (lie Hlr rotates 
in a spout 1 nsiiect Ion of I lie left 

bv a tornado furnishes the only satisfac¬ 

tory evidence on this subject, and on this 
basis It lias generally been believed that 
there was no constant rule for the rota¬ 
tion of a spout, ns there Is for that of a 
cyclone As Ihc wind in h thunderstorm 
blows outward from the front of the storm at the 
ground, curves upward, and finally blows hack Into 
the storm to complete its circuit, if Dr Wegener’s hyj>o- 
thesis Is correct, the direction of the spout’s rotation 
will depend upon whether the sisiut Is formed ut the 

left or Uie right side of the thunderstorm In the 

northern hemisphere spouts will usunllv form on the 
left side of thunderstorms. The right-hand deflection 
of the winds with ascent causes the storm to tndld 
itself toward the right and die out to the left, but n 
vortex, instead of participating in the Imdllv movement 
of the latter, Is left la-hlnd as the storm shifts sideways. 
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The purpose of this Journal is to record accurately, 
simply, and interestinyly, the world’s progress in scien¬ 
tific knowledge and industrial achievement. 


Extension* of the Food and Drugs Act 

O NCE ujion a time the histrionic exhibition of 
candor on the part of a certain soap-making 
concern which announced that It* product wan 
only "1W^ per cent pure" attracted contdderably more 
attention than far more damnatory confessions of the 
same nature do to-day. 

The Food and Drugs Act In these United States, 
and analogous legislation In other countries have 
wrought a remarkable revolution In the attitude of 
the public toward many things that were once regarded 
as "Impurities” and “adulterants,” and were accord¬ 
ingly lu strong disfavor. Artificial coloring matter, 
preservatives, and the like have been to a certain ex¬ 
tent robbed of iholr terrors. But the end Is not yet. 
The last report of the United States Bureau of Chem¬ 
istry traces the operation of two recent amendments 
to the Food and Drugs Act, which not only are slgnltl 
cant in themselves, hut ojs»n up new vistas to the 
student of practical ethics The Nherley amendment, 
enacted August 2Kr<1, 11*12, deals with medicine* brand¬ 
ed with false and fraudulent statements concerning 
their effi*cts on disease. Hundreds of these preparations 
have lieen analyzed by the chemists of the Bureau 
As a result seizure of several preparations was recom¬ 
mended, uud ihe prosecutions which followed were all 
won by dofuult. Already a vast Improvement in the 
labeling of medicines lias resulted. The long familiar 
claims, "a sure cure," “a reliable remedy,” etc., are 
being replaced on the lubels by much more modest 
statements, such as "will lie found beneficial lu" or 
"will relieve many of the symptoms of” Fewer nos¬ 
trums than formerly are alleged to be cures for such 
serious discuses as tnlierculosis and cancer The sec¬ 
ond amendment, known as the net-weight act, which 
dates from March 3rd, 1913, requires that all jmckage* 
shipped In interstate commerce shall lie plainly and 
conspicuously marked to show the quantity of the con¬ 
tents. Although effective from the above date, this 
law provides that, no jienujlles shall be Imposed for 18 
months, nnd the Bureau confesses that It may be years 
before all the necessary data have been collected to 
Insure equitable enforcement. Elalwrate studies are 
now being made of Hindi problems as shrinkage, varia¬ 
tion of containers, errors In weighing, measuring, and 
counting by hand or mnehlnerj . 1. e., the factors that 
may defeat tile best Intentions of the manufacturer 
to comply with the provisions of the law For the study 
of shrinkage, experimental shipments of a great variety 
of goods are lieing made to detect changes In weight 
and bulk due to variations in temperatures and humid¬ 
ity, and the normal water content of foods Is being 
Investigated 


Hie Central Electric Companies’ Problem 


T HE central electric companies have lately 
awakened to face a serious problem, the success¬ 
ful solution of which Is essential to their future 


The typical central electric company, a public ser¬ 
vice corporation, has but few electric generating sta¬ 
tions. Those, however, are large and economically 
located, usually on a river bank, so that water uud coal 


costs, which are large factors hi generating cost, may 
be reduced to a minimum. The prime movers are of 


the most efficient., and therefore most expensive type 
Automatic devices, conveyors, etc., reduce the operat¬ 
ing force to a degree that la surprising to the un¬ 


initiated. a 

At first glance one who had not tnreatigated the propo¬ 


sition, would say Instantly that a small private plant 
could hot comiiete with a central plant such as Is out¬ 
lined above. If relative generating costs were the only 
consideration the private plant would at once lie tabooed. 
The real features to be considered, however, are “What 
will It cost to generate Ihe required power In a private 
plant?” and "At what rate could this iwwer lie pur¬ 
chased from the central electric company?" 

The cost of generation, or power plant operating ex¬ 
pense, represents less than twenty jier cent of the ex¬ 
penses of the central company. The other exjienses 
Include taxps on projierly and lines, electrical losses on 
the company's lines (about one third the jsiwer sold 
because of leakage, etc ), Interest and depredation on 
equipment, advertising expense*, selling eliurges, uucol- 
lectable bills, and Interest on lamda ami slocks. The 
private plant expenses Include only interest and de¬ 
predation on equipment, and cost of operating plant 
The above statements explain primarily why the pri¬ 
vate plant of a large building cau compete with Hip cen¬ 
tral power company, but there is a secondary reason 
which Is quite as Important, A largo amount of steam 
Is required In large office buildings, apartment houses, 
hotels, etc,, for vurlints purposes. The heating system 
requires steam for approximately half the year, and the 
laundry, the cooking and refrigerating systems of the 
restaurant, and the hot water service require steam 
throughout the year 

Strange as it may sis>m, n private power plant sup¬ 
plying electricity and exhaust steam for the above pur¬ 
poses requires but little more coal than would lie re¬ 
quired for boilers supplying ouly the steam required 
for the building, no electricity being generated This 
fact Is due to the large amount of energy in the exhaust 
steam, the engine utilizing only about five tier cent. 
The htghly efficient engines of ihe central power com- 
irnny utilise shout 17ft tier cent of the energy 111 the 
steam, or In other words, the private plant requires 
three nnd a half times as much coal to generate electric 
jsiwer as the central company. Add to this the greater 
coul, WHter, and attendance eliurges for a small plant 
nnd the (wo pr»|M>slUuitH upriear to lie on n (tar if only 
the electricity Is considered. 

If, however, eledrldty Is purchased from the central 
electric company, boilers must still lie operated to sup¬ 
ply the necessary steam for the building. Much of 
this steam could lie obtained from the engine exhaust 
of u private plant, and that Is why the private plant 
of a fair-sized building Is a ilaying projioaltton. 

Allowing for the cost of otierating hollers to supply 
the steam for tho building, the cost of electricity for 
the year with a private plant of fair size would lie only 
40 to 70 tier cent of the cost of electricity purchased 
from a central electric company. 

That the actual condition of affairs Is kuowu to build¬ 
ing managements Is shown by the following statistics 
published III technical Journals of recent years. 

Buildings—Per Cent Having Private Planta. 

Office buildings of twenty-six cities . 03 

New York buildings over elghl stories high and 
occupying area over five thousand square feet 70 
Now York hotels, two hundred rooms or over, more 

than ninety in number.915 

Many lurge buildings would install a private plant, 
but owing to the layout of the building, etc., a private 
plant never having beeu considered wheu they were 
constructed, they are limited to a heating plant. 

The central electric company’s field Is limited to the 
buildings Just mentioned and the small consumers The 
problem of the central electric comiiany Is to lnerouse 
its field of operation, or expressed In other words, to 
reduce the price of power to the consumer and yet 
obtain a good profit 

Two propositions are lieing considered tiy central 
electric compunles to bring this about The first is to 
use the exhaust steam of the engines of their plants for 
the manufacture of ice. Objections may bo made to 
this on the ground that In winter, when the demand for 
lee is a minimum, the load, and therefore the amount 
of exhaust steam to bo utilized, Is a maximum. In 
summer these conditions would lie reversed Granting, 
however, that the Ice plant would pay the operating 
expenses of the electric generating plant, the price of 
Iiower to tho consumer would not be radically lowered, 
for, us already stated, the cost, of generation is less 
than 30 per cent of tho expenses of a central company. 

The second proposition considered is to establish a 
nuratier of small jsiwer idants In building* In the busi¬ 
ness section of the city and sell both electricity Hnd 
heat to the surrounding buildings. A plant of this 
nature could not be operated more economically than 
a private plant, and would have the additional expense 
of Its share of the advertising, selling, loss by uncolloct- 
able blUa, and Interest ou the bonds and stocks of the 
company. The capital necessary to carry out this 
scheme would be enormous, as it would mean the com¬ 
plete revision of the electrical system, and as In Indi¬ 
cated above, its efficacy would be very doubtful. 

Evidently neither of the above plans is a su ccessf ul 
solution for the problem, and even though the central 



electric companies should go into the toe h wfln ai u . ftto; 
private power plant would still be a- good Investment 

for a building of reasonable slse. 

Economy in the Philippine Weather Bureau 

T he way* of the powers that be In dealing with 
scientific institutions often give rime to extra* 
ordinary situations. The latest lllastratlon o* 
this fact comes to u* from Manila, where on December 
18th the veteran director of the Philippine Weather 
Bureau, Father Jos? Aigul 1 , appeared before the Philip¬ 
pine Commlsulon and, a fter pleading for two hours, suc¬ 
ceeded lu jiersuadlng that enlightened body not to Im¬ 
pose upon the staff of hla bureau a choice between star¬ 
vation and the abandonment of their work. A poig¬ 
nant climax was reached when the director, who, with 
all his scientific skill and learning, Is the embodiment 
of simplicity nnd sincerity, offered to relinquish the 
whole of his own salary, If hts faithful subordinates 
might thereby be saved from a reduction of pay; an 
offer that Is recorded to have produced "heart throbs" 
among hts official auditors. The scene is thus described 
In a Manila newspajier: 

"it was s picture not soon to bo forgotten by those who 
were prsaoat at the afternoon megaton of the Cotmnlaaton yes¬ 
terday. It wus the picture of a man who baa dovotsfi bis 
life to ft great work, who ba* sacrificed much that he might 
benefit not only tbe Philippine island*, but tho whole world 
by the ro*ult* of hi* researches. It was tbe pictnre of Father 
Aloud pleading with the law-makera that the work which 
haa meant ao much might continue and that, at his own sacri¬ 
fice if need be, some (rifling recognition or faithful service* 
lie accorded to bis *ni>ordluate co-workers." 

As everybody knows, the jjollcy of the new adminis¬ 
tration lu the Philippine* Is to reduce tile expenses 
of government; In other words, official salaries. It la 
not yet clear Just how the present upheaval Is going to 
affect the large and able body of scientific workers who 
have been attracted from America and other countries 
to take service under the Philippine government, and 
accordingly we refrain for tho present from dismissing 
this phase of the subject. The employees of the Philip¬ 
pine Weather Bureau, however, are In a class by them¬ 
selves. They tuny bo regarded as immanent Inhabi¬ 
tants of the Philippines and are not Influenced by mer¬ 
cenary consideration* In the choice of their field of 
labor. The director and a few of his chief assistant* 
are Jesuit priests; the rank nml file are natives. 

The institution which ultimately lieen mo ihe Manila 
Olisorvatory was founded by the Jesuits In 1805, and 
from the beginning has devoted Itself esiwlally to the 
task of protecting the Island* from typhoons. Numer¬ 
ous outlying stations have been established from which 
reiiorts ure telegraphed dallv to the observatory, where 
they ore churted wllli reports from station* In Japan 
nnd cm the China const Far to the eastward tele¬ 
graphic outlasts have been t>stiilillshed In the Island* of 
Guam ami Yap. With Its broad outlook, the mature 
oxjierlence of its officials, mid facilities for rapidly issu¬ 
ing warnings by wire and wireless, not only to all parts 
of tho archipelago, but also to vessels upon the high 
seas, the observatory Is recognized throughout the Far 
East as an absolutely indispensable means of safeguard¬ 
ing life and projierty from the dreaded typhoon*, of 
which, In mi average year, about twenty-five actually 
enter the Phllljipincs, to *ny nothing of many other* 
which sweep across Ihe adjacent seas. Incidentally, 
this meteorological service has compiled the climatic 
statistics neeesHtiry for placing scientific agriculture In 
the Philippines on h sound basis; has made a systematic 
study of earilnjuukcs, volcanoes, anil terrestrial mag¬ 
netism in the Mauds, nnd maintain* work In practical 
astronomy. 

After the American conquest tho observatory and 
Its network of stations were taken over by the new 
government, without Hny changes of jiersonnel or or¬ 
ganization, and were known thereafter as the Philip¬ 
pine Weather Bureau. The service is not lu any way 
Connected with the Weal her Bureau of the United 
States. 

The cost of nmlntataldg this service, which was ac¬ 
quired Without any Initial exjsmse, haa boon modest to 
the verge of absurdity. Especially In the matter of aal- 
®rles has the history of the Philippine Weather Bureau 
been such ah to delight the most parsimonious dispenser 
of public funds. In spite of a trifling Increase in 1911, 
the average salary paid to each of the eighty-three 
employees who constitute tbe meteorological division of 
the service, counting in tbe relatively magnificent 
stipend of 12,500 drawn by the director, la approxi¬ 
mately 1335 a year Some of these men have served 
for twenty-five years. All have proved fa ithfu l In tbe 
performance of arduous duties requiring more or lees 
technical skllL Last but not least, If they sh o ul d sus¬ 
pend their labors the unprepa redness of the Islands for 
tbe first storm that came along might conceivably coat 
more in devastated property, not to manrinp the 1cm of 
life, than the entire expense of operating tbe bureau 
from its foundation to the present n>nf 
Yat Father Algo* only persuaded a thrifty leglsta- 
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A UNowfW to AM^«qltorwi^-Oa November 21st 
(lA^/gssstt, widow of tho Aataretie «cpiorar, unveiled 
ateHatta the pariah rinawh of Ctanbiw*, England, to 
thrnHaory of Lieut. Boyd Alexander and Capt. Claud 
Alexander, who loot their lives while exploring in Afrioa 
thna year* afo. 

Spread of Gypsy Mott by the wind.— Experiment* 
conducted by the tT. 6, Bureau of Entomology prove 
that the newly-hatched caterpillars of the gypsy moth 
may bo Mown, under favorable conditions, a distance of 
ffy miles or more. Thus the wind is an important factor 
in the spread of this destructive pest. 

SMoM Cresson Medal for Molecular Air-Pump.— 
The Franklin Institute of the State of Pennsylvania has 
.awarded its Elliott Cresson Gold Medal to Prof. Dr. 
Wolfgang Gaede for his molecular air-pump, in con¬ 
sideration of the very great value of this invention for 
the quick production of vacua beyond those hitherto 
obtainable. A description of this pump appear* on an¬ 
other page. 

The "Pram,** tbe moat famous polar exploring ship 
in the world, will not, after all, have the honor of being 
the first vessel to pass through the Panama Canal. 
After waiting at Colon since October 3rd, she has now 
started south on the long Journey to the Pacific via the 
Straits of Magellan. It was feared that an indefinite 
delay at Colon might prevent her from reaching San 
Franoiaoo by the time Capt. Amundsen plans to start 
for tbe Arctic regions next Summer, in which case the 
expedition would have to be postponed for a year. 

Peitagra and Stable Fllea.—It is now generally supposed 
that pellagra is carried by some biting insect, and the 
buffalo gnat, among others, has been suspeoted. in¬ 
vestigations recently carried on in Spartanburg County, 
S. O., hy the U. S. Bureau of Entomology and tho 
Thompeoo-MoFadden Commission of tbe New York 
Post-graduate Medical School, practically exclude tho 
possibility of transmission by the buffalo gnat, but tend 
strongly to show the possibility of transmission by the 
stable fly, already known to be the carrier of several 
other diseases. 

Tbe Canals of Mars.—Prof. Lowell telegraphs to us 
from Flagstaff, as follows: “ The canals of Mars are now 
exhibiting a very striking seasonal development from 
north to south over the planet surface, being darkest 
and strongest near the edge of tho melting north polar 
snow oap and thence gradually pushing farther and 
farther southward. This is exactly in accordance with 
what the Lowell Observatory has predicted for tlioir 
behavior from its extensive and critical study of the 
planet, and is oorroborative of lstwell's theory. This 
observed development of the canals is somewhat similar 
to the annual inundation of the Nile.” 

The International Catalogue of Scientific Literature, 
published annually, in seventeen volumes, oach devoted 
to a particular science, has recently completed its tenth 
year of publication and is regarded as an indispensablo 
part of the working equipment of scientific libraries 
throughout the world. Although tho volumes are issued 
by tho Royal Society of London, the undertaking is truly 
international, representing the oo-operation of 32 gov¬ 
ernments or national institutions. The committee of 
the Royal Society which has the oversight of this work 
is alsn engaged in completing the great Royal Society 
Catalogue of Scientific Papers, which covers the scientific 
literature of tho nineteenth oentury and of which subject- 
indexes are in course of publication. All scientific work¬ 
ers will be dismayed to learn that there is grave danger 
of the suspension of this splendid bibliographic under¬ 
taking on account of lack of funds. An international 
subscription ought to lie started at onoe to prevent such 
a calamity. 

Improvements In Meteorological Instruments formed 
an important part of tho work of the Weather Bureau 
during the last fiscal year, according to the annual report 
of the Bureau recently published. Investigations of 
anemometers wore carried on with a view to tho stand¬ 
ardisation of those instruments for measuring high wind 
velocities. A large mo tot-driven whirling machine hav¬ 
ing a horizontal am 30 feet long and capable of being 
driven at all velocities up to 75 or 100 miles an hour, 
measured at the end of the am where the anemometer 
is installed, wa* used for these testa at Mount Wea¬ 
ther Observatory. Valuable data have been scoured, 
but the inveatigationt have been temporarily interrupted 
by the appointment of tbe official who was conducting 
them to the position of Chief of the Weather Bureau. 
•Important progress has also been made in the revision 
of psychrometrio tables. The most interesting instru¬ 
ment devised during the year was an automatically 
recording rain-gage, which can be left without super¬ 
vision for a period of right days and will make an accurate 
record of the rainfall during that period. An instrument 
of this character hue been urgently needed for installation 
in pteees tfhere it is impracticable to station a resident 
observer. 


Automobile 

Soata Heater hi the Steering Wheel— A steering wheel 
havisg in it* face a reams is provided with a closure for 
the recess and aa electrical heating unit is carried by the 
closure within the recess, the same being shown in a 
patent No. 1,082330 to Rubin 8. Smith of Marshall, 
Texas. 

Air-brake for Motor Trades.—An air-brake, so called, 
has been added by the manufacturers of a Frenoh motor 
truck as part of the regular equipment. The device is 
not what is generally understood as an air-brake in this 
country. It is more of a dynamometric fan, or fan- 
brake, similar to the mechanism employed iu striking 
oboks. When the motor truck is on a long down grade 
on which continued application of hand or emergency 
brakes would burn the brake lining, the driver pulls the 
“air-brake” lever. The revolving shaft acts by means 
of a bevel gear upon a wide-bladed largo fan mounted 
horizontally below the body of the truok. The resist¬ 
ance of tbe atmosphere to tho forward motion of tbe fan 
blades retards the shaft revolutions sufficiently to brake 
the truck. Objection to the device has been raised 
because of the great tendency to whirl duBt upward 
against the truok. 

A New Binary Automobile Motor.—Something entirely 
new in the application of tbe binary vapor principle to 
automobile engines has been brought out by an English 
inventor. Condensed into it* vital fact* the now devioe 
is a four-cylinder motor in which the cylinder nearest 
to the radiator has been supplanted by a steam cylinder. 
The cooling water of the gasoline motor, when heated 
by the cylinders, is led into a compressor and subse¬ 
quently forced into the steam cylinder where it is oharged 
under pressure with the hot exhaust gases from the three 
gasoline cylinders. The pressure of the now superheated 
steam-gas mixture forces down the piston in the steam 
cylinder, which piston is connected to the crankshaft 
by the usual connecting rod. In effect tho new motor 
is an engine with three cylinders of the internal com¬ 
bustion type, and a fourth cylinder in which the heat 
of the exhaust gases is utilized as pressure. The inventor 
claims a fuel reduction of about 20 per oent and a steadier 
running of tbe engine. 

Power Consumption of Electrical Appsrstas.—Since 
the general introduction of clcctrio lighting and engine 
starting equipment on the modern automobile, the ques¬ 
tion of its power consumption has been a moot one. 
Manifestly, the figure must vary with varying equip¬ 
ment, and with different oars, but much light has been 
shed on the question by a number of tests recently made 
on tho Long Island motor parkway. The tests were made 
with a six-cylinder five-passenger touring car weighing 
4,862 pounds “all on” and driven with top up, wind¬ 
shield in plnco and side curtains on. The illuminating 
equipment consisted of ten lamps which were kept burn¬ 
ing. The test was conducted by the Automobile Club of 
America. Four runs were made, two at 20 miles on hour 
with the generator in notion and out of action, respec¬ 
tively, and two at 40 miles an hour under the same 
conditum*. Briefly, the results revealed that whereas 
7.3 gallons of fuel would drive the car 100 miles at 20 
miles an hour with the generator not running, 7.6 gallons 
would lie required with the generator in operation, at 
40 miles an hour the gasoline consumption per 100 miles, 
without the generator running, was 8.7 gallons, and with 
tbe generator in operation, 9 gallons. Tho difforoneo in 
fuel cost per 100 miles, at the average rate, is approxi¬ 
mately six oents. 

France Offers Prises for Kerosene Engines.—By way 

of stimulating the use of kerosene as a motor vehicle 
fuel, for which the French automobile industry is con¬ 
vinced thorn is a great future, the Automobile Club of 
France, located in the Frenoh capital, is to hold a senes 
of tests of kerosene engines commencing October 1st 
next, with prizes to aggregate $12,400; the first prize is 
110,000, the second 12,000, and the third $400. Tho 
test is not a carbureter test, but is designed to demon¬ 
strate the usefulness, fuel consumption, etc., of four- 
cylinder engines rating Itetweeu 20 and 30 horse-power, 
of the automobile type. Each engine entered, for which 
the fee will be $30 prior to April 1st and $60 after that 
date and up to July 1st, must not weigh more than 33 
pounds per horse-power exclusive of fuel and water tauks. 
Engines can be started on gasoline, provided this fuel 
is not contained In a tank that forms part of the equip¬ 
ment. There will be four bench teste- three hours each 
at full and half load, two hours half full speed and two 
hours light—during which the fuel consumption must not 
exoeed (for qualification) 350 grammes per horse-power 
hour. Subsequently, the engines will be placed in ohassis 
the minimum weight of which is to be 14,040 pounds, 
for read trials which will cover four days, in which the 
vehicles will be driven 620 mile* at an average speed of 
10 miles an hour. Throughout the tests, paraffin having 
a density of 810-820 and a flash test (Oranier instru¬ 
ment) of 35 degrees, will bo supplied to contestants. 
Points from 0 to 20 will be awarded for performance, 
fuel economy and general operation, etc. 
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Astronomy 

The Light of the Earth.—It has been remarked that 
the globular light from the whole sky is superior to the 
sum of all the quantities of light sent to us separately 
by tho stars. Even the most sombre regions seem lit 
by a diffused light which truly has ite origin in the terres¬ 
trial atmosphere. It is the light of the earth. Different 
people have ondoavored to evaluate the intensity of 
this earth light and have found that it is of the order of 
one tenth part of the intensity of a star of the first order 
of magnitude. It is attributed, at least partially, to a 
permanent aurora borealis winch in revealed by the char¬ 
acteristic green ray winch is observed on obscure nights 
in the whole heaven*. There is probably something else: 
the continual bomliardment of the upper atmosphere 
by meteoric swarms and cosmic dust may also illuminate. 
The mass of meteoric matter which would suffice to 
explain the observed phenomena has boon calculated 
and the figure found is in good agreement with that 
given by a direct calculation of the quantity of coamio 
matter which strikes the earth. 

Stars of Class B.—Stars of which the spectra are par¬ 
ticularly marked by the lines of helium and hydrogen 
are designated as class B in tbe Harvard classification. 
The general opinion Is that these stars are very hot, that 
they are of great mass, with a high pressure in tho atmo¬ 
sphere that surrounds them. Thoy are also regarded 
as very young in the order of their evolution; being pre¬ 
ceded in this respect only by the stars of class O, which 
comprises relatively few stars. As the result of detailed 
researches by P. W. Merrill, it appears that tbe distribu¬ 
tion in the heavens of stars with brilliant lines accords 
with that of all the stars of class B-, they are even rela¬ 
tively more numerous among tho stars of class B superior 
to the fifth order of magnitude, which seems to indicate 
that there is a greater chance of encountering stars with 
brilliant lines among the very big stars. There are also 
cases, the roost remarkable being thst. of the Pleiades, 
where a certain number of these stars seem very closely 
grouped, and it is difficult to admit that these groupings 
are fortuitous. 

The Constitution of Comets.—Great diversity of opin¬ 
ion has prevailed on the subject of the physical constitu¬ 
tion of comets. It has been maintained, by different 
astronomers, that the nucleus of a comet is solid, is liquid 
and is gaseous. If wo agree with Schiaparelli and see a 
relation between comets and the swarms of meteorites, 
it is diffioult to avoid the conclusion that a comet is a 
cloud of solid particles, and we return to the theories 
of Prof. Newton, who regarded comets as veritablo 
“sand-banks.” What are tho dimensions of these con¬ 
stituent particles’ Wo do not know; we oan only say that 
in all probability they vary in size from a grain of duBt 
to a body of several cubic yards. However this may be, 
tho particles are certainly separated from one another 
by great distances, and, speaking on a small scale, we 
may liken a comet to a number of partioles about the 
size of a pin's head at distances of some hundreds of 
yards. Each particle oames with it a gaseous envelope 
formed principally of a substance furnishing a B|>ectruni 
analogous to that of tho hydrocarbon*. Under the notion 
of tho Bun, and perhaps through some electrical effect, 
tho envelope becomes luminous or phosphorescent. 
This viow of a comet’s structure explains tho fact that 
even the feeblest stars may be soon through tho cometary 
cloud, without suffering either appreciable diminution 
in brightness or refraction. 

The Age of the Earth.—Certain colored minerals, in 
particular certain micas, when examined microscopically, 
present dark stains in the form of a disk. At. the center 
of each stain in a lit tle erystal, usually a crystal of ziroon 
which lias been included at the moment of formation of 
tbe mioa. The explanation of these dark slams is to lie 
found in the fact that the zircouM are strongly radio¬ 
active. Tlie radio-active crystals stain the mica in tho 
same way as they color glass, etc. But the x-rays 
emitted by different radio-active substances havo not 
all tbe same penetrating power, and for that reason the 
mica stains are usually darkest at tho oonter. If they 
are old enough the stain is uniformly dark, aR even tho 
few rays which reach tlie outer part have had time to 
completely stain it. Experiments were made by Joly 
and Rutherford to determine experimentally the num¬ 
ber of x-rays required to produce a given stain in mioa. 
Measurements were made on tlie halos or stains so pro¬ 
duced and they were eotni>ared with those produced 
naturally by tlie zircon crystals. Tho amount of 
uranium present m the crystal was evaluated and the 
number of x-rays necessary to produce the natural stain 
permitted one to ascertain the amount of uranium 
which must have disintegrated since tho origin of the 
mineral. The theory of radio-aotive transformations 
then leads very simply to an expression for the age of 
the halo. Tho numbers obtained oscillated between 
470 million and 20 million years, which is in fair agree¬ 
ment with the determinations of the ago of rocks, al¬ 
though thoy differ from the results which hue been 
deduced from the quantity of salt contained in the 
oceans. 
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a nr.. ^ »_ground. The Utter U maintained lu position by op- windstorm the boom can e<t 

A New Way of ^™g Me " a * e8 from and Ue . roda lB tbe MS! of the building the wind, like an < ' 6 

Aeroplanes foundation. The construction U clearly shown In the Inf to contact with any flted 

By Luclen Fournier . engraving which represents one of these cranes In ner- The boom la » r ” n * < ^ J“ wSS®'ffll5 s’ 

A S the flying machine developed, the need of nub- vice on the Boulevard Maleaherbea, Parle. The track MW*!“**[** JJ 0 ?* Hfted For , 

a \ Midiary apparatus became apimrent. Military men U supported at frequent Intervals, and is furnished oftoe reftctl ^ 1ZSL »£ 1 

soon demanded the installation of wireless apparatus, with holes about four Inches apart to provide for at- grammes 13.300 pounc ; ~yt' . . *** 


soon demanded tbe Installation of wireless apparatus, 
guns, armor nnd similar acces¬ 
sories. While n great deal of 
experimenting has been doue to 
give them wlmt they want. It can 
hardly Is* said that a very great 
measure of success has hr yet 
been attained. Especially is this 
true of the wireless equipment. 

The sending upiwrul us which can 
be carried on an aeroplane is 
necessarily of very small range, 
and the receiving apparatus must 
struggle with the difficulty of In¬ 
terference. Rome day these ob¬ 
jections will undoubtedly be over¬ 
come, but until they are, a French 
inventor and aviator, Paul Fu- 
gairun, believes that some sucb 
apparatus as be has invented arid 
tested near Brest will lie more 
acceptable to military men. With 
his invention a message can be 
dropped la full flight by an hv1- 
ntor who is sufficiently near his 
deetiuatlou, the craft returning 
Immediately at full sjieed lo the 
enem) ’s [toslMon There Is no 
danger that the inessHge will lie 
blown away by the wind, or thnt 
it will tie lost or damuged in mud, 
dust, high grass, and heavy 
foliage. 

As the accompanying diagram 
shows, the apparatus consists of 
a hollow cylinder, in which tho 
message Is received. At its buse 
the cylinder Is Inclosed by uu 
ogival mewlier 1‘ into which lead 
has been jsiured, so that the ap¬ 
paratus will always drop main 
the point /*, which iiasses freely 
through the lend. At the other By means > 

end of tbe cylinder Is n cover L, with the eei 

the top of which is formed like Bengal fire 

a lantern with four open win- looked for. 

dows C. Within the cover are 

four clamps to hold material for a Bengal lire. 
This Is Ignited by the explosion of a <n|> of mercury 
fulminate. As the apparatus strikes the ground, the 
eaji Is exploded by the flrlug pin H. which Is guided 
in two brackets, mid the Ilium* of the explosion lielug 
conducted to tbe Bengal-llre material through the 
curved tuts 1 V. A lover mechanism here connects tho 
flrlug pin ft with the lsilnt /*. the lever mechanism 
being held lu a position of rest liv the spring ft. 


with holes about four Inches apart to provide for at- grammes <3,juu ^ used! Iftm Mt 

crane can lift 7.000 tttogratomfe ; 
(15,000 pounds) At •" dtotaafA;'.^ 
one meter («U1 teat). , \ - f' V 
The medtaulaiu of the crane Ip- 
eludes in addition to theMMag i - 
geur means for iiropeltiag itself 
along the track and also mean* 
for swinging the boom. Tbege* 
are two lifting speeds operated 
by friction dutches. The traits- 
porting movement to aocoto- 
plished by cone gearing and fete- , 
tlon clutches. In order that tbe 
load may be properly served by 
the crane It Is essential that the 
operator should be able to see 
the work which he is doing. For 
this reason tbe operator’s cabin 
can be placed upon the mast at 
any required height, variable with 
the State jjf advancement of tho 
work. This great advantage of 
this type is that it does not en¬ 
cumber the road. Half a meter 
(1.04 feet) is sufficient to secure 
the passage of the apparatus be¬ 
tween the scaffolding on the one 
hand and the regulation scaffold 
on the other The height of the 
apparatus Is variable. It has 
been used up to u height of 85 
meters (115 feet), while tho 
reach baa been curried to 12 
meters <30 feel). A special ar¬ 
rangement hIIows the use of the 
apparatus on an Inclined path, 
in one case two cranes of this 
ti l* were used in the construc¬ 
tion of a viaduct on a 32 iter cent 
sloiie. 

By means of this simple device messages can be discharged from an aeroplane In the case of a building on a 

with the eertainty that they will be found. As soon as the device strikes the ground corner, It is useful to be able to 

Bengal fire is ignited, and the resultant smoke indicates where the message is to be serve the two frontages by menus 

looked for. of » single transporter roast 

crane. For this purr wise a turn- 

tachtng It nt places appropriate to the requirements of tablo hns been designed, allowing the crane to irnss from 



miry the building 

I, the The must is constructed of angle lroti spaced about 
ulded four feet apart and stiffened with cross bract's. The 

lielug head of the mast carries a turntable set out from the 

i the center aliout four nnd one half foot so ns to carry tho 

is the loud well into the Interior of the building. The cruue 

milsm projier can make a complete revolution, thus avoid- 

ig ft. lug uoeldents which occasionally occur in cranes thnt 


» the other in a fow minutes. 


As soon as the point l‘ |h*ii< 


round the cannot make n < 


uiplete turn, because in n violent 


Citropsto 

T HIS name Is given by W. T. Swingle and Miss M 
Kellcrmnn to a new genus of tropical African 
fruits, which may be called gcnerleally In English 
“African Cherry oranges." The species, of which there 
are several, were formerly assigned to the genus 


spring It Is compressed, t It e 
lever mechanism Is iqiernted to 
pull (ho pin II backward a short 
distance, and to release It im¬ 
mediately afterward The tiring 
spring which was put under 
tension before the message wits 
dropped. Is thus liberated, so that 
the pin f< Is forced against the 
fulminate cap 

The exceedingly bright Bengal 
Are which tlnshes up can be seen 
not only nt night. Vmt In daytime 
us well What Is more, It burns 
long enough to allow u soldier 
who has l>een watching for It to 
cover it distance of 300 yards to 
the H|>ot where It has fallen, and 
whither Its light guides him 
Obviously not only written 
messages, hut ulso sketches and 
rough maps euu be "canned'' lu 
this way 

Traveling Crane for Build* 
ing Construction 

A NOVEL tyiie of crane has 
been devised In France for 
handling materials in building 
construction. It consists of n 
lattice-steel mast mounted on 
four wheels, two of which rim ou 
n track placed on the ground 
parallel to the front of the build¬ 
ing, and tbe other two ou a track 
about forty feet above t b e 



lAmunia, under which they flg- 
ured as the sub-genus Citropain 
In Engler's ehisstflcotlon. Tbe 
authors alsive named find, how¬ 
ever, that they are much more 
nearly related to Citrua than to 
JAmmiu, and this relationship 
opens up Interesting possibilities 
for the plunt-breeder. In their 
natural slate some species of 
CUroptia bear an abundance of 
delicious fruit. Greenhouse ex- 
lieriments at Washington show 
that at least one of the species 
can be grufli-d readily on several 
IHtru* stocks, while CUmpaia 
serves as h successful stock for 
grafting grapefruit and oranges. 
Any ( now slock available for 
grafting citrus fruits is a lucky 
And, since it generally increases 
the range of soils adapted for the 
culture of such fruits and adds 
to the chances of combatting 
disease. 

Whale Meat i» becoming a 
more and more popular article 
of food in Japan, where U to not 
only sold fresh, but also oanaed 
on an extensive scale. Canned 
whale meat is used by .toe 
Japanese army as a field ra¬ 
tion, The chief objection to Its 
more general use appear* fef 
he its Strongly fishy tiurte Mfi 
OfiW. .. 


Traveling crane as used is erecting s Peris building. 









: ''"■ A Great Brass Brain 

A Unique Engine, on the Accuracy of Which Depend Millions of Dollars and Thousands of Lives 


BACON, BMB at tatter* and of science, who 
Ah-Uved in the thirteenth century, i* supposed to have 
,Mttatnetated a bra mo head or android, which spoke 
4thd revealed “dreaded secrete of the past and future." 

no brass bralh has cone down to the present day 
4*m antiquity 
p««h t»n even •• 

think, let alone 
articulate through 
,|1 hriWf mouth. 

But a mechan- 
tn, bollt for 
t,|t»aa United 
States of opr*, 
can truly be 
called a "braa* 
brain," in that It 
doee the mathe¬ 
matical calcula¬ 
tions which would i 
otherwise require 
a hundred flesh 
and blood brains 
to do; and If It 
doea not actually 
articulate its re¬ 
sults, at least it 
Indicates them 
plainly enough, 
not only by dials, 
but by writing 
them down. Still 
more does it claim 
kinship with that 
ancient and 
tebled braas brain 
Of Bacon's, In tlutt 
It, too, foretells 

the future, though Where tidal component different* 
no “dread secret" 
does It make 
known. 

This Introduc¬ 
tion may seem 
fanciful—It Is 
sober fact. The 
machine Is known 
as the United 
States Tide Pre¬ 
dicting Machine, 

Number 2. It is 
in daily operation 
in the United 
States Coast and 
Geodetic Survey 
at Washington. 

Its work Is noth¬ 
ing leas than the 
predicting of the 
times and heights 
of high and low 
tide, a year In ud- , 
vance. Its mech¬ 
anism Is of brass 
and steel, its 
house a huge ma¬ 
hogany and glass 
case, and Its 
tender one observ¬ 
er, who doea but 
sit and turn a 
crank until It 
stops, than copies 
off on paper the 

reading of several *^e r * c “ 

dials, and later 

removes from the machine a roll at paper an which la 
plotted Urn tidal curve for the particular spot along 
the coast, the tides of which have been predicted. 

Every year the United States Issues a fat book of 
Tide Tables, primarily for the use of Its navy, and sec¬ 
ondly for the use of all who go down to the sea lu ships. 
This hook of Tide Table* gives the time to the minute 
and the height to the nearest tenth of a foot of every 
Wgh and low tide during the year for seventy of the 
great world seaports, and by meant pf an auxiliary 
table, the same Information for 3,000 other places. 

It is essential lor the mariner to know when tide is 
Ugh mad when low, and the magnitude of the tide. The 
mm «rhte ship and the Bees of ail on the vessel may 
and reliable. 


By C. H. Claudy 

So that When It Is a question of predicting for some day which come under observation of 

ttt the future, Just when high water will be reached It Is astronomical data which is i 

In New Turk harbor, or when low tide will occur In tide. 

the Golden Gate, and Just how high or how low the If the earth was a iierfect split- 
tide may be, yon can be very rare that the machine with water to a uniform depth. 


,’ntlon of the astronomer, and 


\ covered all over 
( the earth went 
iuouikI the sun In 



mu tics; the 
heights of a tide 
for all ports In 
any one latitude 
could he made to¬ 
gether 

llut the enrtli Is 
nut a perfect 


sun In u circular 
path, and earth, 
sun and moon lire 
nol alwn>s in line. 
The result N that 


for the same place 
twice running, 
and ihnt tides dif¬ 
fer fro m each 
other enormously 
In hnili limes and 
111 amplitude 


t machine, shewing the pulleys and chain that govern the movement of the 


laird Kelvin, revo¬ 
lutionised matters 
, when he devised 

i the movement of the pen. wha , ht . fmU ed a 

system of "h a r* 

Which prophesies is an accurate If complicated machine. rnoulc analysis.” it is evident that If a pencil be made 

That It ta a wonderful machine may be Imagined. It to rise hikI fall as the tide rises and falls, on a vertical 

has over 18,000 parts, but so carefully la It made thut sheet of paper which moves under the pencil, a curve 

lost motion Is reduced practically to zero. Unlike the will result. It la also evident that If a sutllcient num- 

human bruin, this one of brass oaunot moke a mistake. tier of observations are made to get rid of those tides 

How wonderful this la, It is difficult to conceive with- which an- late or early la-cause of wind, or high or 

out Some knowledge us to how a tide la actually pro- low because of freshets on land, the remaining tide 

dnce&'nnd how It would be predicted by the use of curves, if averaged, will hear a definite relation to the 

pencil and paper alone—the oldest way known, and uctunl lldnl enures Sir William Thompson fouud 

also the longest and least accurate. that he could analyze there tidnl curves. 

As most people know, tbe tides are the names we He tiegau by Imagining a fictitious sun, which moved 
give to tittae periodical risings and fallings of the ocean evenly In a circular path about the equator Ht a unl- 

whteh occur dally. They ard produced by the action form stated. The real sun doesn't move that win at all 

of tire force of gravitation between the «un and moon Hut. the theoretical sun. Indus a figment of 

and earth. The tides are thua the result of forces lion, did hn It was told. To thin obedh 
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added another mui which moved differently, and still 
another moving still differently, and so on, until a very 
respectable number of Imaginary nuns were circling 
about the earth. These suns were all so calculated that 
the sum total of their attractions and mo\ements 
equaled the sum total of the attractions and movements 
of the real, sure enough sun! instead of having one 
Sun In an Irregular number of istsUtons and distances, 
Lord Kelvin Imagined a number of iierfectly regular 
suns, which did what they were told as to unvarying 
motion, but which, when combined, equaled our own 
Irregular sun 

The same thing was done for the moon; and Iwhold 
a whole lot of definite, regular, undcviatlng mathemati¬ 
cal factors, all together equaling the puzzling Irregu¬ 
larities of our mi) sun and moon, Imt separately so 
well tieluived that Ihev could Is- used all the time as 
components of a mathematical equation which would 
demonstrate a tide 

All the most Important of these theoretical suns and 
moons, or components of the tides, ns they are called, 
were computed by HU- William Thompson and extended 
and Improved by Mir George Darwin, brother of the 
great Darwtn Mince thut time, these components of 
the tide have I men Computed for practically all the im 
portant tide stations In the world aud are common 
property. 

It didn’t take Sir William Thompson long to figure 
out that If harmonic analysis could predict tides from 
data gathered from an observed tidal curve, then the 
components which could bo extracted from a given 
position of sun, moon ami earth ought to be able to 
be put into a tidal curve. From this was but a short 
step to actually making the first tide machine, which 
took account of but ten eoiuituuents of a tide, but actu¬ 
ally plotted a predicting tide curve 

This llrst tide predicting machine was followed at 
Intervals by four others, two for ICnglaud, one for 
France and one for Ilrazll Hut conceiving a tide ma¬ 
chine Is one thing, making one practical, another, and 
all the various machines failed to tukc account of any 
great uumlicr of tidal comismouts Then cumo ITof. 
William Ferrnl of our own (’oust Survey, who. in 3H81, 
designed a tide predictor which was used hy the (.'oust 
Survey for twenty-seven years It was the first tide 
predicting engine to stiow on dials on Its face the time 
of duy. time of year, height of tide, etc Instead of 
producing a tidal curve, It required only that an ob¬ 
server copy off the data to have It ready for the printer. 
All the other lnncttlucs had traced curves from which 
a calculator had to work, digging out, literally by lta 
roots, the data In numbers, from the curve in front 
of him. 

The uiulorlying principle of all these tide predicting 
machines bus been the same—the summing up mechanic¬ 
ally of a number of different motions, actions and reac¬ 
tions. The menus Is a slender chain, iiusslug over pul¬ 
leys, each of which Is mounted on a shaft or crank 
Tile crunk Is adjustable, so thut It can lie made more 
or less eccentric with the shaft Itself The degree of 
eccentricity represents the amplitude of the particular 
component tor Imaginary sun or moon) of the tide 
under consideration. When the muchlne is ojierated, 
the various cranks revolve, and the chain which passes 
over.them all is pulled upon by some aud allowed to 
become slack by others The movement of the eud of 
the chain, then, becomes the sum of ull the movements 
of all the components in the machine, each represented 
by a crank, adjustable on n dial. 

lty attaching the end of the chain suitably to a pen, 
Hnd by having a moving sheet of |«a|S‘r beneath the i>en, 
the machine traces the tldnl curve. The principle of 
this mecliHiilcal summation Is illustrated In the 
diagrammatic sketch. In which five component slides 
are shown Hefereure to the photographs will show 
how these are operated; an adjustable steel crank-plu 
on each disk or wheel works in u horizontal slide In 
a light steel frame, an extension mcmlier of which ter¬ 
minates In a pulley, (’, It, /•;, /■', aud (I Passing over 
and under these pulleys Is the steel chain of the apjrn- 
ratus, one end of which is fixed (4 in the diagram) and 
the other end of which Is suitably connected with a 
movable ts*u H, which plays against a riblxm of paper 
that passes beneath It. 

If we supiHvse the dlNks 1, 2, ,’t and 4 in the diagram 
are fastened und stationary, and Imagine n counter- 
jwise weight connected to the chain beyond the jam ft, 
then it Is obvious that if the disk B revolves and at 
the same time the ribbon of paper passes from right 
to left under the pen, u true harmonic curve will ls> 
produced ns in the line ZZ (of course the curve will lie 
A solid line In practice; dotted lines are here used for 
clarity). 

If now we suppose the dlHks 1, 2, .'t, and 5 to lie fixed 
and immovable, and disk 4 to revolve, another t.vta* of 
curve will be pnsluced on the moving sheet of pnper, 
as In the curve FF. 

Now if disks 1, 2, and ta> kept fixed and Iminov- 
shlc, irof disks 4 aud 8 are |>ernillled to revolve, then 
the curve traced uiwn the imper will la* the sum of the 
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two curves ZZ and YY, as shown in XX. If all five of 
the disks revolve, then the resulting curve will be the 
sum of all their curves Individually. 

If each disk in its speed of revolution represent the 
effect of motion of a lunar or solar component of a 
tide, and each crank on each disk is set so that its 
distance from the center represents the amplitude of 
such motion, then each disk, crank and slide truly rep- 
resents a factor of a tide—the effect of one of the 
fictitious moons or suns, the sum total of the motion 
of which expresses the tide Itself. 

The Ferral machine was wonderful and accurate for 
a while. But it wore budly with years of use, Its 
slender shafts were not sufficiently rigid to keep an 
error of torsion out of the results, and it was decided 
after twelve years that a new machine, I letter and 
quicker, more accurate, and more reliable, Mbould bo 
made. 

Mr, K. fl. Fischer worked uiion the Ferral machine 
I niter he became t’hlef of the Instrument Division of 
the Nurvey. When It was decided to build a new ma¬ 
chine, it was to Mr Fischer that the authorities turned. 
He designed « new machine, and after the plans were 
accepted, went to work Only such time as could he 
spared from the regular work of the Instrument Divi¬ 



sion was put Into the new machine, which was fifteen 
years In building. Hut now It is finished, and stnnds 
forth us tiie most remarkable, most accurate and most 
complete machine of its kind Id the world. It takes 
account of thirty-seven factors or comiionents of a tide. 
It Is truly American In Its design, for not only does It 
do what all the foreign machines have done, plot a 
tidal curve by pen and Ink, but It does also what the 
Ferral machine did—presents the results ou dials for 
visual reading. It not only gives the times of high 
aud low tide, but shows by a time line on the tidal 
curve sheet the hours, so that the state of the tide at 
unit time can 1 m> readily- computed 

The machine Is entirely automatic, once it Is set The 
observer sits at the end, and turns a crank. When It will 
turn no farther the hands point to the day, the month, 
the hour, the minute, and the height In tenths of a foot 
of the tide. Pressure of a button In the crank releases 
It, and the next stop Indicates the same data for the 
next tide. All the time the machine Is doing this It Is 
also tracing out the tidal curves, which are filed away 
for reference, so that should any question arise as to 
the figures as the operator takes them down, the ma¬ 
chine need not lx* reset to get them over again; refer¬ 
ence to the tidal curve will show all that the machine 
has shown 

The muchlne Is two sided; oue side has the tidal 
Huctnatlons to care for, the other, the time, so that 


'• * 

when the prediction la mad*. It 1* 
as It is made fro* the nmdhlt* 

directly to the printer, ready to be «p «ad kupKi5' 

Mr. Fischer strove long for some sclSwrM hy whWl A ' 1 ; 
mechanical means of summation could fa* obtatiM ' 
which would eliminate a chain. Always hetnuMbaek 
to it as the moat practical. Every single thing 
this wonderful machine was made by the 
Division (castings for the base are excepted): wVe 41* , 
chain, which Is fine chronometer chain, Iraportedfrbm > . 
England, To be sure that It waa property BtMfciaii, 
and Worn and smooth In Its actions, Mr. Ftaeher OUi tt 
In an endless belt form, over dozens of pulleys 4m -all 
sloes, on the walls of his workshop, driving it eight 
hours a day by electric motor for months end U K W ^ fte . 

It was bent In every link, not hundreds, hot thousands 
of times, until, when it was put in the completed elm- 
chine, it had done nil the wearing possible. 

Aa an instance of the extreme accuracy of the ma¬ 
chine, Mr. Fischer told the writer of some tests which 
were made of it. 

“We picked out two stations for these tents," said Mr. 
Fischer, “which vve believed would most thoroughly 
test the machine because of the complicated nature 
of their tides These stations were Aden, Arabia, aud 
Hong Kong, China For Aden wo used thirty-live com¬ 
ponents of a tide aud for Hong Kong thirty-three, 

“We started the predictions at the beginning of a 
year and rau the machine until It had predicted the 
tides for almost the whole year at both these places. 
Not until then did we take n readiug. Then we read 
the prediction for u given day. When we compared 
this reading, which had come after the machine had 
bad u chance to add up infinitesimal errors through 
a year’s predictions, with that of the most careful and 
accurate human calculation, we found a maximum error 
of 0.02 of a foot for the Aden tide, aud 0.00 of a foot 
for the Hong Kong tide.” 

To do the same work in the same time, taking in the 
same number of factors or comiHinents, would require 
one hundred men. One woudets whether they would be 
anywhere near so accurate ns the great brass brain. 

The machine liears upon its face, by order of the 
Superintendent of the Const and Geodetic Survey, the 
legend “Designed and constructed by 10, <J, Fischer.” 

It Is n monument not only to those men who went be¬ 
fore—Lord Kelvin nnd Prof. William Ferral—but to 
the gentleman whose profound knowledge of mat he¬ 
matics, skillful nblllty In Instrument work, and clever¬ 
ness as a designer, mode possible the greatest and most 
remarkable calculating engine In the world. 

The Quantum Theory of Energy 

T HE old controversy no beloved of the Greeks as to 
whether matter is continuous nr discontinuous is 
In our dny definitely resolved In favor of the latter 
view. It Is true that the ultlmute particles of matter 
are considered to lie something In the nature of local 
modifications of the ether, hut nevertheless, mutter as 
matter lias a dlserele structure This tendency to 
atomize 1ms now been Imjtorted Into the conception of 
energy. At first sight It would seem that energy Is 
something necessarily continuous, hut It Is found that 
this assumption loads us Into serious difficulties. It Is 
by examining the phenomena of heat und light radia¬ 
tion from bodies that scientific men hnvo been led to 
adopt the remnrknble hypothesis which jmstulates an 
utomlc structure for energy. 

When, by n pns.-ess of strict reasoning from certain 
fundamental and well-established principles we arrive 
at an expression for the amount of radiant energy 
emanating from a hot body nnd existing In a unit vol¬ 
ume of the other, we have two very nstoulshing results. 

In the first place, <x|>erlment shows that the total 
amount of energy existing in a unit volume of the ether 
is distributed among the rays of different wave lengths 
in such a way ns to t>c n maximum for a certain wave 
length (deluding on the temperature) while our 
theoretically obtained expression does not admit of a 
maximum. In the second pluee, according to our for¬ 
mula the total quantity of energy would be infinite, a 
result which cannot be admitted. Planck, the great 
German physicist, was accordingly led to consider a 
radiating body as mode up of s number of small bodies 
called resonators, the energy of which varies In a dis¬ 
continuous manner. The total energy possessed by any 
resonator (which might, he an atom of sodium, for ex¬ 
ample) at any time must im u whole multiple of some 
fundamental unit of energy. The atom of energy in 
any case depends upon the frequency of oscillation of 
the resouator and is, indeed, simply proportional to It. 
This very strange theory enables a formula to be ob¬ 
tained for the quantity of energy per unit volume of the 
ether due to radiation which agrees with experiment, 
possesses a maximum, und gives a finite value for 
the total quantity of energy, it was discussed before 
a distinguished audience at the last meeting of the 
British Association nnd promisee to be of great Im¬ 
portance In msuy branches of scientific investigation, 
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«f llte BtHmiTnHc American : 
the mtaber of Uvea yrarly exacted In coal 
expMoaa, Wack-flazap, not falls, flood- 
■geways in nines, and for which no adequate 
yet been devised to counteract by allowing 
an opportunity to escape, the problem leads me 
for your oonalderatloa a plan by which In 
see of mine disaster the lots of life could 
The plan, as any practical man can see, 
on mining companies a large additional 
but for humanity's sake mining companies 
been compelled by legislation to adopt equipment 
e safeguarding and welfare of mine workers. 

Idea is as follows: 

referring to Fig. 1, the wall of one side of the 
passage should be undercut or sloped as shown in 
to reeeire a pipe or tube twenty-tour Inches In 
ir by one quarter of an inch thick, riveted and 
sotted watertight. This emergency tube to extend 
throughout the main passages of the mine, this tube to 
Jljjv* watertight doors placed every hundred feet apart 
Tflla where there is a vertical abaft, grab Irons or step* 
'%% riveted on lnsldo of vertical portion of tube to top 
* 4 - of mine shaft. 




.The operation < 


“follows: 


s of such a tube would be as 


^ In the event of a “care-ln,” or toe root collapsing, 
‘^‘cutting miners off from the outside world, and bring- 
fv’lng them face to face with death from starvation 
Ntolrst, toe miners would enter pipe or tube through mi 
r vOtole nearest, to them and get through or past the “on 
'^tor or toll, and return to daylight, home and life with- 
’I'jjjttt having heart-rending accounts 
^published of men burled alive. In 
3* fact, operations could be carried on 
•the same as usual while the "eave- 
was being removed. 

'3 1“ UK’ event of a mine explosion, 

^provided there was no Are vomlt- 
' Jug from mouth of mine, toe miner 
If could escape toe danger from 
^ “black-damp," or the deadly gas 
which follows a mine explosion. Of 
Hj course, these manholes and doors 
should be closed from the Inside as 
soon as the last man has entered. 

The ton blast system in use in mines 
could be arranged so as to feed toe 
emergency tube constantly with 
fresh air. This emergency tube could extend to top of 
both the down and up shafts, allowing escape from « 
mine either way, 

in toe event of a mine getting flooded with this means 
of escape nt hand no lives would be lost, for men with 
nerve enough to work In a mine, would possess suffi¬ 
cient nerve to take advantage of this means of escat>e 
to save their own lives by entering the tube which 
would lead thorn to the world above, their families and 
complete safety. 

I hope tor humanity’s sake this Idea will be made 
use of. I do not know of uny channel more suited to 
exploit this suggestion than the columns of the Bonn- 
tific American, which reaches men engaged in the 
great work of making our Industries safer and more 
attractive to the worker. 

The Initial cost of such an emargency tube should 
not be any more prohibitive than the cost of hoisting 
engines, pumps, tons, or any other kind of equipment 
necessary for the mining of coal. I feel assured that 
sudh an appliance would decrease by a large percentage 
the number of lives annually lost and chronicled as 
Imprisoned, overcome by black-damp, or drowued by 
not having a means sit escape. 

Detroit, Mich. Oaoaog W. Bowns, 


MUritstton. The Industrial system has grad- 
‘ until at present 66 per dent ot the 
pupils in the Philippine public schools receive some 
form of industrial training. Most of those not receiv¬ 
ing industrial Instruction are In the secondary grades. 

The Bureau ctf Education has published for nearly 
two years an industrial magaaine under the title, The 
Philippine Cnftman. This magazine was founded tor 
the purpose of encouraging Industrial instruction and 
nutking available to all Interested parties the results 
of the industrial work In different sections of the 
islands and the plans tor further extension of Indus¬ 
trial Instruction into toe public schools. It encourages 
toe development of native arts and toe introduction of 
such as will prove of economic value to the people. 

Manila, P. I. C. H. Mirra, Acting Director. 

That Coin Problem 

To the Editor of the Scientific Amshioan : 

The following 1* my answer to the United States coin 
problem, published In the Scientific American of 
February 7th: 

100. 1-cent 61-00 

0. 5-cent.45 

18. 10-cent 1.80 

18. 25-eent. 3.25 

13 ,... 50-ceut . 0.50 

13 . 2.50 gold. 82 50 

18 . 5.00 gold. 65.00 

13. 10.00 gold. 180.00 

13 . .. 20.00 gold. 200 00 

200 coins. $500.00 

Tn too no me L. DeLand, Shipping Clerk. 

United States Mint, Philadelphia, Pa. 

To the Editor of the Scientific American ■ 

In your issue of February 7rh, on lingo 11T. under 
toe heading "A Problem In United States Coins," too 



An emergency tube for miners. 

question is asked, “How can 200 coins of the United 
States (present coinage) lie so divided as to total $1500? 
Every coin to lie uspd at least once.” Here is one 
answer ■ 


2.50 
5.00 , 
10.00 . 
20.00 . 


.60 
1.50 
7.00 
17000 
. 140.00 
(J(l 00 
. 120 00 


200 

Tosslbly there are other combinations, o 


question Is not complete. 
Minneapolis, Minn. 
fWe can publish no t 
Editor. ] 


F. M. Orkene. 


> letters on this snbject.- 


To the Editor of toe Scientific American : 

Our attention has been invited t» certain articles ap¬ 
pearing In the Scientific a memo a* from time to time' 
concerning the industrial situation In the Philippine 
Islands. Particular reference Is made to an article ap¬ 
pearing recently In which the extension of hat making 
in the Philippine Islands was discussed. We believe 
it well to bring to yottr attention some first hand In¬ 
formation on What Is being-done along indtwfflal lines 
ip the Philippine Islands, and to refer you to certain 
pubUcattons of the Bureau of Education on Industrial 


' The Bureau of Education maintains a very complete 
system of Industrial instruction ip the Philippine public 
d attention has for 
If* 


A Miniature Volcano 

To the Editor of the Scientific American: 

Recently I saw a very interesting imitation of a vol¬ 
cano, and iin It may be of Interest to your readers, I 
shall describe It 

A slag pot containing about tour tons of sing from 
a lead blast furnace, had been set. on the dump to set¬ 
tle before being tapped, The top was covered with a 
crust of slag which would take a good blow with a 
sledge to break. In one place near the center was a 
hole where toe stag was still red hot and molten. Every 
little while flames came up from this ami some gas was 
glyen off, throwing toe slag up around the edges 
Ml* mound was formed around the hole. Every min¬ 
ute or so a-mmefrndfe lotM smoke shot up and some 
slag hveriicwed^he top’ll# ran down the aides till It 
coated, thus building the mound higher. These erup¬ 
tions continued about one or two minutes apart till 
the mound was aboat six inches high. Every one con¬ 
stated of flame, smoke, a flow of lava, and then a period 
of quiet. This continued till the pot was tapped, per- 


i, wbse the withdrawal of the slag 

us. 

A mixture of adobe and water bad been put in the 
pot before the slag had been tapped into it, to allow 
toe shell to come out easily, and probably a reaction 
between this and the hot slag caused toe phenomena. 

The tapper at the dump Informed me that he hud 
seen a number of these little volcanoes, but they were 
by no means common. Edward P. Chatman. 

Pueblo, Colo. 

The First to Signal Through Space 

To too Editor of the Scientific American: 

In a notice of John Walker Wilkins, in Scientific 
American of January 31st, It Is stated that be was "toe 
first man In the world to transmit telegraphic signals 
through spuee.” From data In the notice, It was not 
earlier than 1845 or 1840 that he did this, three or 
tour years subsequent to the time dint Joseph Henry, 
American physicist, had "traced too Influence of Induc¬ 
tion to surprising distances, magnetizing needles In the 
lower story of a house through several intervening 
floors by means of electrical discharges In the utqier 
story, and also by the secondary current In a wire 220 
feet distant from the wire of the primary current." 
(Enc. Brit., Oth ed., vol. xl, page 075 ) in connection 
with these experiments he discovered the oscillatory 
nature of the electric discharge. 1 know of no earlier 
signaling through space by the UBe of electric currents. 

Carlisle, Pa. I. Thornton Osmond 

The “Nevada” and “Queen Elizabeth” 
Compared 

To toe Editor of the Scientific American : 

I noticed in one of your recent publications remit rite 
by Mr. C. P. Slossou, San Francisco: the comparison of 
the British “Queen Elizabeth” and United States Ne¬ 
vada also remarks on sjieed of British liattle-erulsers. 
I also noticed your answers to said remarks. Now If 
you will permit me, I would like to say a few words. 

In the first place, I may say it has 
always been a very great pleasure 
to me to read your valued paper. 
A Britisher naturally likes fair play, 
and 1 am sure the Scientific 
American |>nts a tiling fairly and 
squarely before the public. Of 
course, In making a comparison It is 
only fair to compare contemporary 
ships. Now, lake Into considera¬ 
tion the four great events or essen¬ 
tials In a warship, viz, sjieed, radius 
of action, gun power, and defensive 
armor. Of course, the British ship 
has the advantage, a great advan¬ 
tage. tn speed In radius of action, 
as both ships are to use oil fuel ex¬ 
clusively, and as reliable data are not at hand, 1 ennnot 
say for sure as to which 1ms the advantage on that point. 
In gun power we bale ten 14-Inch guns with 1,400-poiiud 
shell, and 2,000 foot-seconds, energy, 05,000 foot-tons 
on the “Nevada." Eight IS-liieh guns with l,H50-pouud 
shell, 2,500 foot-seconds; energy, 84,510 foot tons on 
the "Queen Ellzalieth ” Here we see the British ship, 
although carrying fewer guns, throws a heavier weight 
of metaJ at a discharge with a greater energy, which 
would Is* more effective a I long range The weight of 
the American gun is 031 tons The weight of the 
British gun is 00 tons; both 45 calibers long. In de¬ 
fensive armor or qualities of defense the principal In¬ 
terest In the “Nevada" class Is their great defensive 
power and the armor has been, or will be, so disposed 
to a greater advantage than on any ship hitherto built, 
at least from the American standpoint. From n British 
standpoint the armor is so disposed on the "Queen 
Ellzalieth” to the greatest possible advantage; the armor 
on both is about the same maximum thickness, so In 
recapitulation we have “Queen Ellzalieth." greater 
sliced; "Queen Elizabeth," greater gun power, 'Queen 
Ellzalieth," nt least equal defensive power, “Queen 
KlhsaMh," questionable radius of action, You ennnot 
put a quart of jsiwer In a pint of displacement, and ns 
both displacements are nlsiut the same, for the displace¬ 
ment given of British shliis are their displacements 
when in commission with full loud of stores, ammuni¬ 
tion, etc., but with normal coal rapacity, l take tt that 
British designers have turned out the lietter ship, more 
especially ns the cost per ton Is less in the case of Brit¬ 
ish ships. Take for Instance contemtiorar.v ships "Nep¬ 
tune" nnd “Delaware." The British “Neptune" works 
out $418 per Ion The United States "Delaware” works 
out about $450 ]H>r ton. The British ship "Eton” worked 
out at $382 per ton. W. II Shuts. 

"Woodstock, Ontario. 

Roadside Signs, each containing a single catchy 
sentence in large type, are proving effective In warn¬ 
ing against fires on western forests They give the 
essentials and tell toe Importance of protection mm lust 























How Ships Will be Guided Through the Canal by Night 


T HE lighting equipment of the Panama Canal has been 
planned with the same care and skill that ha* been 
displayed in the other parts of this monumental work. 
Through Oatun Lake and at the approaches the aides 
of the channel will bo marked by gas buoys, and except 
in Culehra Cut, a set of flashing range lights will bo 
placed at each end of the successive tangents. The 
sailing lines, as indicated by the range lights, will be 
sufficiently wide apart to enable the largest vessels to 
pass one another in safety. 

In Culebra Cut, the banks are so close together br to 
make the use of range lights impraotioable. In this 
part, of the oanal, throe lighted beacons will be placed 
at each angle or turning point in the out and between 
these there will be intermediate lights in pairs on each 
side of the oanal. While these lights are deemed 
ample for safe navigation, it will not onable travelers 
to see very much of that famous looality should their 
■hip pass through on a dark night. All the beaoon and 
range light towers along the oanal will be of molded 
concrete. 

The looks, however, will be brilliantly illuminated by 
eleotricity. On the walls of the looks there aro molded 
concrete lamp standards, carrying hoods of concrete 
In which are mountod largo, 400-watt, tungsten bulbs. 
The boodn will bo so arranged as to throw the light on 
the coping of the lock, and the water chamber, but will 
screen the lights from the axis of the canal. If those 
brilliant lights wore not shaded, the pilots on approach¬ 
ing vessels would be so blinded as to hinder them from 
observing the range and signal lights. Excepting the locks, 
acetylene will bo used exclusively for lighting the oanal 
both in the towers and on the buoys. These lights will 
be automatic in the sense that they will require lahso- 
lutely no attention for a period of from four to seven 
months after they have been onoe started. At the end 
of that time their supply of acetylene is replenished 
and they are good for another period. This system, 
known as the A. G. A. (American Gas Accumulator 
Company) system, was first introduced in this country 
in 1908, and since then has boon installed in ovor three 
hundred important light stations on our coast. 

TWh system has perhaps its highest development in the 
gas buoy. The lighted buoy is considered one of the most 
important and reliable aids 
to navigation invented in 
recent years. The lights of 
those installed by the light¬ 
house authorities on various 
stations on the coast, are 
plainly risible from six to 
ilftoon miles and will burn 
for long periods up to a year 
or more without any atten¬ 
tion. The buovs along the 
oanal will be equipped with 
sixth order lights, and the 
gas supply m each beacon is 
designed to last from three 
to seven months, the tune 
depending upon the char¬ 
acteristic of the light Theso 
buoys will be of the same 
standard type ustxl generally 
by the lighthouse service. 

Its structure is indicated in 
Fig. 1, and it consists of a 
cylindrical floating steel 
body carrying on its top a 
pyramidal stool frame which 
supports a light and Ions 
fifteen foot above the water 


level. To the bottom of tho body is attached a stool tube 
carrying a oounterwoight, and this tube is made detach¬ 
able from tho buoy body to facilitate transportation. The 
buoy will bo moored on its station by heavy ohain and 
oonorete Binkors. The oorrosive effect of tho waters of 
Gatun Lake, duo to decaying vegetable matter, is very 
pronounced, and hence the metal surfaces will be given 
a special protective ooating. 

The body is eight feet in diameter and has dished 
heads, and in the periphery of the uppor one are four 
pockets for the reception of the cylinders containing 
acetylene, technically known as "accumulators.” Tho 
gas from the four accumulators passes out through a 
collecting manifold and thenoe up a feed pip;' scoured 
to one of the upright frame pieces to the lantern. 

The acetylene in the accumulators is stored according 
to the process invented jointly by three Frenchmen, 
Claude, Hess and Fouehe. This gas, at ordinary atmo¬ 
spheric temperature, is very unstable under a pressure 
of more than two atmospheres, as it readily breaks down 
Into oar bon and free hydrogen under slight shocks, 
and this is usually aooompaniad by a violent explosion. 
When stored by the process mentioned, it is practically 
safe and harmless. The cylinders are first filled with 
an mart porous mass having a porosity of eighty per cent, 
and half the porous space is then filled with acetone 
a hydrocarbon liquid which boils at 58 deg. Cent. The 
aoetylone is then forced into the cylinders under heavy 
pressure. The acetone readily absorbs acetylene at 
atmospheric pressure and under a pressure of 150 pounds 
it will absorb over one hundred time* its volume. The 
liquid acetone expands in absorbing acetylene and 
shrinks again to its original volume whan the gas is 
exhausted. The purpose of the porous filler is to pre¬ 
vent the accumulation of compressed gas in tho upper 
part of tho accumulator when it is noaring exhaustion. 
A full description of this method of storing acetylene 
will be found in the Scientific American for May 8th, 
1911, page 453. A gas plant will be established at 
Balboa, where the accumulators will be recharged when 
exhausted, and the acetone whioh may be carried out 
with the acetylene will be replaced. 

All the oanal buoys will have flashing lights possessing 
several interesting and novel features. The mechanism, 



Typical morning fog 


rising out of Culebra cut. Such fogs will make 


as will be seen from Fig, % consists of throe pwfaC^O" 
pressure reducer or governor, tho flasher and the banpb k 
The high-pressure gas from the accumulators goss AM 
to the governor whioh operates to feed the gas at a«D»> 
stand low-pressure to the flasher. Two sections of 4h» 
simplest form of flasher aro shown in Figs. 3 and 4. It 
is the invention of Gustaf Dalen, a Swedish enghsasc. 
This consists of a heavy cup-shaped casing olosed *S 
tiie top by a leather diaphragm. In the side waflli* 
gas inlet forjhe low-pressure gas from the gofaiMr 
and a gas outlet leading to the burner. The inlet In 
always open, but the outlet to the burner is oontwrind 
by a pivoted valve whioh opens at stated periods, Co 
permit gas to escape to the burner to produce tbs fffaBU 
In order that the valve may move at high speed, the vsflna 
Beat around the outlet is made one pole of a perZnMMtt 
magnet, and the valve plate is acted upon by a spring 
to hold it in olosed position. The valve plate Is earn- 
nee ted by an adjustable loose motion devioe with As 
diaphragm. When the valve is olosed, gaa snnnmntsln* 
in the casing under the diaphragm until its p 
sufficient to ovoreome the force of the spring and 
magnetic attraction of the valve seat. Then the * 
opens with a jump and the gas escapes to the bu 
where it is ignited by a constant burning pilot i! 
directly from the governor. The escape of gas permits 
the diaphragm to fall and the valve doses quickly. By 
this mechanism, the pressure of the gas at the burner 
is constant throughout the duration of the flash, which 
is a very important feature, aa it enables a pilot to judge 
accurately the characteristics of the light. It fa also 
economical, as it has been found that 66,000 separate 
and distinct flashes can be obtained from one cubic foot 
of acetylene. They may bo adjusted to give light 
periods as small os one tenth of a second, but on tie 
canal the minimum period will be three tenths of * 
second. To give tho various lights individual ohar- 
seteri sties, a more complex form of this flasher will bs 
used whieb”will produce successive flashes, followed by 
dark intervals. Although this apparatus is very delicate 
and capable of fine adjustment, still the parts are so wsB 
protected that the buoys can withstand the buffeting 
of tho heaviest seas Without derangement. \ 

By an ingenious arrangement of glass prisms on the 
imrido of the vertical ban 
of the lantern, the light wit 
be so refloated US' to prevent 
the bars from casting any 
shadow. This 'fa import¬ 
ant; for in the older type# 
much of the light It ob¬ 
structed by tho bars arid 
lost, Aoetylene light, which 
is almost pure white like 
sunlight, baa a great pene¬ 
trating power in thick \ 
weather, and an It burst 
with a small nod intensely 
bright flame, it is osnlly ad- , 
justed in the focus of the 
lens which faoiiitates n uni¬ 
form spread of the fight in ; 
ell directions hi a horisoatal 
plane. The hood shown fa 
of sheet copper and term 
tor ventilation Witt 44' so 
constructed M ty snake it ■' 
impossible top wind er «* 
to mingufafc theifebti 

.This typsoHrtKy ha. 
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SCIENTIFIC AMERICAN 

The Problem of Our Navy 

II.—iSea Power and Our Foreign Policies 

By the Editor 



» ’ bookn of wisdom that, "No man liveth to himself"; 
and what i» true of the individual may be applied with 
ten-fold emphasis to the nation. Although ambition is 
one of the most compelling forces in the make-up of the 
average individual, there has always boon a minority of 
men who would gladly forego the larger prizes if they 
might only pursue their plan of notion well out on the 
edge of the maelstrom of life, and as far removed as 
possible from the hazards of its oontral vortex. Hence, 
the hermit of early times and the shy recluse of our own 
day. 

History can afford instances, not a few, of states 
and nations which have exhibited, from the very day 
of their birth, a decided spirit of reserve, a wish, sincere, 
well reasoned out, and formulated as a definite principle 
of action, to work out their destiny in an attitude of 
international aloofness, even if it involved isolation. 

To find a conspicuous example 
of this spirit it is not necessary to 
go beyond our own borders. When 
our fathers "brought forth a new 
nation, conceived in liberty and 
dedicated to ttySpropositkm that 
all men are free and equal," they 
warned this country against any 
"entangling alliances" with for¬ 
eign powers. The young Repub¬ 
lic, guarded and guided by a Con¬ 
stitution into which its noblest 
men had written its highest ideals, 
set itself to the task of realizing 
those ideals in the unhindered de¬ 
velopment of the country, vast 
in extent and rich in its natural 
resources, of whloh, by the sword, 
it had recently won acknowledged 
possession. 

Sot midway between the Occi¬ 
dent and the Orient, separated by 
a barrier of’three thousand miles 
of ooean from the one, and by five 
thousand miles of the little-known 
Pacific from the other, the new¬ 
born State believed that its prob¬ 
lems lay, and would forever lie, 
striotly within its own borders, 
and that its national policies 
would always bo purely domestic 
in character—that they would 
never broaden out into policies of 
an international scope. 

And so, for a full century of its 
existence, the United States 
worked out its destiny along and 
within the lines laid down by its 
founders. In numbers, wealth, , 

industry and commerce it grew 
amazingly, and if war came, it 
was a war of defense. The one 
definite polioy that was [irognant 
with possibilities of European 

complications, the Monroo Doe- Whether or t 

trine, was adopted early in our 

history at the suggestion of Groat Britain, whose fleet 

stood ready m those early years to enforce the doctrine 

should it be challenged. It is only in late years that the 

Monroe Doetrino has loomed up in all its portentous 

significance. 

Hence, throughout the first century of our national 
existence, the armed forces of the country, both naval 
and military, were regarded and designed purely for 
purposes of defense; and it is significant of this spirit 
and of the purely national as distinguished from the 
international character of our policies, that our first 
three battleships, tlio “Oregon,” “Massachusetts" and 
"Indiana" were officially designated as ooast-defonse 


were commencing to move our frontiers out into the fat the Caribbean, we took in hand t 

international ocean highways of the world, and that possible task of cutting a canal from t 

when, at the close of the war, the extension had ceased, Pacific at Panama. For certain oonod 

those frontiers would have been pushed nigh a thousand the treaty rights of Great Britain at fig 

miles eastward into the Atlantic, and westward some five the neutrality of the oaaal, and pnfi 

thousand miles, even to the very doors of Asia. that neutrality by erecting first-gWl 

Not for a moment did the nation regard the Spanish each approach. Not content with M 

war as one of aggression; it was supposed to have been to reaffirm the Monroe Dextrine bjfcjg 

fought in tho interests of humanity, and for the abate- rional action, forbidding theaoquisitp 

ment of the horrors of the Cuban situation. If we of harbors or eoaling stations Which* 


remember rightly, the diplomatic intercourse, antecedent striking distance of the Panamd < 


to the war, deplored the disturbing conditions “on" or serve as a base for hostile operations. 

“near out borders.” It was the propinquity of the trouble It is well understood that oomnt 

that brought it within our concern—had Cuba been off coming more and more the predisposhmircpsflt T p rttj T 

the coast of Spain, the rebellion might have been raging wars. Our opening of the Panama Cs^mB t i tywrc 

yet, so far as any protest from this country would have upheaval in existing trade conditions 

been But, in fact, though not with definite commercial rivalries the like of whtohl|ty|9^^ 

intent this nation, in declaring war against Spain, aban- never seen. Furthermore, its effect upo» t*e.il 

of naval power, 

&£2’StJXS&i' 

meat of the Moniw^J fr ajpl M , 
will be moat prolfliQpri.. vlUfet 
Gibraltar and the MstifiSHIlMB 
were to the contend ieg,»*aSty|rf 
the eighteenth oentuq£; the pita- 
ama Canal and the Catf*#tft*Wt 
be in the future naval ttSHb'tifdhe 
New World. u ‘ 

And across this key 
mercial supremacy MHbtite WSwal 
dominance of the Wastes* AXtaa- 
tic and the Paciflo 4h»'Hillsd 
States stands, a col«M» domi¬ 
nant and uncompromising. 

If we were alow in yl'lV't : rf 
our position aa a wo4| .pfcmr, 
history will never cbargostiwt.the 
United 8tat.ee waa alow toarcest 
the prerogatives of a world passer. 
Not content with our ifrityetea- 
tion of the Monroe Bjsottiwe, 
which doctrine a recent Mess Hf 
British critio has described m 
"the moat magnificent bluff In Dll 
history; and, so far, theMSBt 
' aucoeaaful," we have taken the 
vaat problem of China inflewstf 
benevolent keeping and -item 
spoken out boldly for the 4 "Open 
Door of Trade” aa against 
Europe’s pet theory of asperate 
spheres of influence, thereby set¬ 
ting our face firmly against-any 
attempt to destroy tho integrity 
of that greatly coveted country. 
Lastly, we have looked squarely 
in the eye the most intelligentyre- 
flned, proud and suceoesful of tise 
Oriental races, and told it that 

. L , .u. « we do not want nod will not 

Josephus Daniels, Secretary ot the Navy. have its members in our midst, 

t we shall has# a first-class navy to enforce oor policies depends in pert on him. ^ntl this we have done to a people 

who, by defeating on land and 

doned a policy of isolation for one of commanding im- sea the supposedly most powerful nation in the world, 



Josephus Daniels, Secretary ot the Navy, 
re shall hare a first-class navy to enforce our policies depends in part o 


portance in the great-world politios! 


had but, recently graduated, by universal c 


It is for us, now, eithor to play the games with great- the rank of a first-lass naval and militaiy power, 
world weapons and on a great-world scale, or confess Such are the international policies of the United 
ourselves unequal to the task, let go what destiny thrust States in this year of our Lord 1914. 
upon us and bo subjected by the leading powers to that Discoursing on the subject of the policies of metises, 
attitude of interested tolerance which obtained before a recent naval authority has this to say: "Modem 

tho war took place. There is no middle course. In science has made the nations of the earth neighbors, 

the Atlantio the struggle left us in possession of Porto and modern thought has tempered the intercourse of, 

Rico, with oversight of Cuba and the possession of many races, but national ambitions trim life and pair 

Guantanamo Bay, one of the finest strategical bases in as the nations prosper and, tying like those of the M|f 

the West Indies. In the Pacific wc emerged with full '” J — 1 “——in.i. .i--*- 


intially selfish, tho ambitions of one c 


responsibility for the Philippine Islands and holding often excite the rivalry and opposition of a 


battleships—they were not designed, nor were they 
qualified, for service in far-distant waters. 

Then, m the midst of our self-engrossed and aloof 
national life, came the roar of the’j'Maine" explosion; 
and before our President could exhaust the last resources 
of diplomacy, the United States was at the death-grip 
with a European nation! The century-long day of our 
isolation was over. From that war we emerged a great 
world power, to find ourselves standing toe-to-toe with 
the naval arid military giants, young and old, of Asia and 
Europe. 

How many of tho eighty millions of us, in 1898, real¬ 
ized that in ntuMlff out a pacifying band across the 
few miles of water dividing Key West from Cuba, we 


also Guam, a most valuable strategic base in the Mid- 
Faoifln. Verily, we have given hostages to fortune. 

It is extremely significant that the subsequent course 
of our foreign policies, so far from showing any disposi¬ 
tion on the part of the Administration to deplore the 
conditions which bad established us in a very strong 
strategic position in tyth the Atlantio and Pacific Oceans, 
has rather indicated that we ware disposed to utilize that 
position to the fuIMi advantage. Stimulated by the 
sucoesses of the Spanish war, we built up our navy, and 
particularly its first fighting line of battleships, so assid¬ 
uously that within a single decade wo had risen to the 
second place in naval strength. Vith a natural naval 
base at Guanta n am o , giving us a commanding position 


are born the policies of various peoples. When'4s-. 
dared, these policies are but the formulated principles 
of oonduot whioh the people of a State, or their 0ovM*» ,V 
meat, have adopted in the pursuit of their national 
vrefi being. When the policies of a 8ms reach hpri , 
ils borders, they become of special interest to other Sljstt, \ r 
for, at has been intimated, tn these poUcies may be fotmd 
the seeds of disagreement, perhaps of ultimate war.” 

/ Of such a character are our international potyisa. 
They arc broad enough to tying us into meet tatf jwte . 
contact with the policies of the other gnat powers olNty 
world, sod they are, therefore, hlg with 
aoute disagreement and ultimate wmb [WM 

ppb a nation thus fonautyte* it •!*«$ || 





The -»• i 

tv which the e *“ ‘ 


r ritosen, and by ttao plan 


rtbsm ie a request, to 
_ . dMttM Mm may be, or 
a ttwia ** fc#BK so Bc aes ssr y to the 
j nod honor that they willbe sup- 
« should require, by tH t be Mined foroos 

it that to pr esent sueh ambitious inter- 
i« have been adopted by the United 
a of a request trawl be M futile as it 
—their very magnitude and daring 
i at large a< «A intimation that we 
d then with att the available forces 

u faM to faee with the question: 

Maeea in the near 
irrned opposition, 
Ipposition, enforoo the consideration 
any future enemy or coalition of 
the answer must be made that, be- 

,.„ rTm -„ . . . tton, a war for the ranin- 

MMaaM«feM»Ma|i<)ie« must of necessity be a naval war, 
and thW of the United State* is utterly bade- 

qpoata.-tw.tlM fttifcnitude of the task. The struggle for 
the Monroe Doctrine, the neutrality 
-of ^a- P w n spM VC anal. Astotio Exclusion, or the Integrity 
Ht -C1Maa» SWtj-talcw place upon the high seas, and the 
ai tu a lba dMiieh that in the event of war to-day or to- 
■ find ourselves in the precarious posi- 

to defend first-lass policies with a third- 

y jfa-dS'KM hesitate to toy Mat the work of bringing the 
s ts is nt aau moy »J» to tho Standard of Slrongth called for 
J I# Mr nzttszsal policies it by far tho moot proofing question 
'’WBW hshaa,(As American people, He Congress, and Us 




fc«tift£e said of the people of the United States, m a 
wbot*'«ad to a great extent, of Congress itself, that 
they ssawso deeply engrossed with internal economic 
q neetfog* that they follow with a languid interest the 
ontraft df%tamational politics. It is only to a few m 
sw Keoaign Affairs Committees and in our diplomatic 
and n asa i i and military services, that the portentous 
sigatfiSMSW Of the events which have led tt> to the 
prvseaMwoditions have been known, and by them only 
has thaaitornative of either a disgraceful abandonment 
-«# OWaffieleB or a humiliating defeat In their attempted 
dsfaaMcby inadequate naval and military force* been 

* Unbtenal arbitration, to which w« aU look forward 
Witheagcr eyes, would present a way of escape from the 
snMhlf dilemma, but the comparatively meager results 
tfwMii Hague meetings as have been held, due to keen 
iMMpational distrust, has shown that this remedy is as 
ywMn the far future, 

Aid slnoe arbitration is for the present at least but a 
bMttifql dream, it behooves this nation to take careful 
Nttt of things as they are and make at once a drastic 
readjustment between our policies and our sea power. 
Wa mnat modify our policies by retrenchment, or we 
WW* at onoe take all needful steps to bring the navy 
up le the full measure of its heavy respooribilities. 

The nation is confronted with two alternatives, and 
twwonly. Either we must give up Guantanamo, Porto 
Bits, Hawaii, Guam and the Philippines; leave China 
to the rapacity of the Great Powers; dismantle our 
f«fts at Panama, placing the canal under joint inter¬ 
national control, rename our first fighting line “coast¬ 
line battleships," and withdraw entirely within our own 
fto ut fec s , or we must aooept the burdens of a great 
twrid power, not with hesitation, but rather with a glad 
eoursge, remembering that these burdens sre not of our 
own seeking, but have been laid upon us by a destiny 
against which there is no appeal! 

The Scientific American and the Libraries 

W E gather from a recent Issue of the Boston Tran- 
script that the Kcientimc American has been 
ertlcally compared with every Important periodical pub¬ 
lished In this country, with the result that It stands In 
4 very special class of mafiaehUM favored by Massacbu- 
Mtte librarians. A committee was appointed at the fall 
•hooting Of the Uamachueetts library Club, Which 
Unanimously reported the following resolution: 


Met egibMt th* ♦ ewtettqr recently *o mssifiwt to eater to 
» perverted 

st which havs 

• ■ — - — __j of certain leading 

periodical* it has prep*red * rat. of fifty magadaas 

tW are recommend** for email UteMtee. imaged in 
f ran, to cover the demand, of granite* subscribing 
twenty, thirty, forty or fifty periodicals. This 
' •nosed to pilat in the nut isaiw of the 


BstuM. Oaa or more of this special list could be Inserted in 
th* place of on* le each group of ten. according to the 
demand* of each. locality 

In the first group, which comprises those periodicals 
which ore indispensable to every library, however small, 
we find mentioned In company with the Scientific 
American, the following sanguines: Atlantic Monthly, 
Harper'* Magazine, national Geographic Magazine, 
Outing, Outlook, Popular Mechanics, St. Nicholas, the 
Survey, and the Woman'* Home Companion. In group 
IV, which comprlaee magazines that are recommended 
to libraries which are able to pay for at least forty 
periodicals, the SoKimnc Amxeican Supplement Ih 
recommended in addition to the American City, the 
American Magazine, Bulletin of the Pan-American 
Union Republics, the Craftsman, the Dial, the Etude, 
the Illustrated London Newt, Popular Science Monthly 
and System. 

In Group IH, which comprises magazines Intended 
to cover the demands of libraries subscribing for thirty 
periodicals, we find mentioned in addition to American 
Homes and Gardens, which is published by Messrs. 
Munn A Co,, Inc., publishers of the Scientific Ameri¬ 
can, the Boston Cooking School Magazine, Current Opin¬ 
ion,' the International Studio, Modem Priscilla, the 
North American Review, the Review of Reviews, School 
Arts Magazine, Soribner's Magazine, and the Technical 
World. 

This analysis of current American periodicals is In¬ 
teresting and important because It shows bow the 
Massachusetts Library Clubs Committee rates maga¬ 
zines In closely allied fields. Popular Mechanics and 
the UciEsrrmc American are evidently not regarded as 
covering the same field, for both are Included in the 
Indispensable magazines which eveu the library capable 
of subscribing for only ton periodicals should keep on 
hand. 

AU the publications of Munu & Co. find a place In 
one df the groups. The publications of th* Century 
Company (the Century Magazine and the St, Nicholas 
Magazine), and Messrs. Harper Brothers, who publish 
Harper’S Magazine and the North American Rcvictr, 
are the only other publishers of periodicals similarly 



ft for distribution 

c-tZS 


Despite tits flood of home and garden magazines 
Which have Jhade their appearance within the last ten 
years, only ohe ether periodical of that type besides 
the American Home* and Gardens Is mentioned In the 
groups, and that Is the Garden Magazine of Messrs. 
Doubleday, Page A Co., which Is Included In Group 11. 
Country Life in America Is placed in a special list of 
twenty magazines “covering special subjects of a more 
or less technical nature," 

Commenting upon the analysis the Boston Transcript 
states: 

"Tbs report, end the eeeompenylag nets, have allowed 
some librarians, taferentUlly and diplomatically, to muw> their 
mind* on the aubjtet of somo of the pntreapoot Action which 
appears la a few magazine*. This Is s good thing. 

“It would be hard to e.tlmate the exact amount of moral 
barm worked by this near-indecency Ih periodicals. Probably 
It 1* Tery small. The worst thing about It Is the sickening 
insincerity of It all, and Us result upon literary freedom 
After a few years in which a diluted form of sewage 1. offered 
under the name of ‘red blood,' and slightly smutty stories 
*r* sold under th« plea that art, truth, and frankueaa are In 
peril unless such stories are allowed, then there la apt to be 
a -reaction In fairer of prudtshnoss. The now* agent who 
whisper* to you that he has got ‘something shady' which 
he would like you to buy, may not be an admirable pernor, 
but he Is worthy of rather more respect than the magazine 
editor who offers the same thing with a hypocritical plea 
that this la ‘artistic truth.’ ” 

Skating on Salt , 

By Walther Isendahl 

N ATDBK has been conquered once more. Men enn 
skate, not on Ice, but on salt A Bait-skating rink, 
constructed by the patented process of l)r. Ed. Arnold, 
was recently exhibited and operated In Berlin 
AH skaters will welcome the Invention of a method 
of producing, by purely chemical means and without 
the employment of a costly refrigerating process, a 
saline crystalline mass which exhibits all tbe character¬ 
istic properties of lee. The surface of the mass can 
scarcely be distinguished from a surface of natural or 
artificial toe, and the resemblance Is increased by the 
fact that the sharings produced by the skates have all 
the appearance of snow. The mass is entirely odorless 
and contains no Ingredient Injurious to the health or 
the clothing of th* skaters. It can be utilised for skat¬ 
ing, with ordinary ice-skates, in every season and 
climate, except when the temperature is higher than 
80 deg. Vthr. • . 

The muss can be applied to any tight floor of wood, 

: or asphalt, from Which It can easily be removed 
by chipping or steaming. It Is preferable to construct 
ftm Skating floor In a building, hat It may be Installed 
in th* opes sir, If It to protected from rain, drying 


winds, summer heat and direct sunshine by a shed, tent 
or other covering. 

Boards can bo coated with the mass and can lie 
quickly assembled to form floors of any desired-size, 
which can lie taken apart as quickly. In this wuy 
temporary skating floors can readily lie Introduced on 
the stage and In public or private festivals, indoors or 
In the open nir Slides for coasting can be constructed 
by a similar method. 

The costs of construction and maintenance of a salt- 
skating rink are moderate The construction Is very 
simple. The mass Is melted and poured on the floor, 
where It quickly solidities and forms n hard, smooth 
surface. It Is applied In successive layers, each less 
than 1/25 Inch thick. The cowl of upkeep Is small, for 
the “wear” Is less limn that of Ice, especially at low 
temperatures, and the abraded "snow” Is collected, 
melted with fresh material and used again The mass 
taken from old skating boards or rinks cun lie utilized 
In the same manner The quantity required for a single 
layer is .less than 1/5 pound |ier square foot A fresh 
layer must be applied from time to time, with a fre- 
qency proportional to the use of the rtnk Two ap¬ 
plications per week usually suffice. A surface of 5,IKK) 
square feet can be kepi In condition by three hours’ 
dally work of one attendant, In nddltlon to occasional 
sweeping. 

During an exhibition which was recently held In the 
exhibition building of tho Berlin "Zoo" a demountable 
skating surface composed of wooden plunks was used 
very largely and its durability was thoroughly demon¬ 
strated. 


The Passing of the Sturgeon 

I N his last annual report the Lulled States Commis¬ 
sioner of Fisheries says that “the alory of the sturg¬ 
eons Is one of the most distressing in the whole history 
of the American fisheries.” For years these large, in¬ 
offensive fishes were supposed lo be of no value, uud 
when, as often happened, they hecume entangled In 
fishermen’s nets, they were knocked In the head Mini 
tbrqwn back Into the water. When It wus discovered 
that the sturgeon’s eggs were valuable as caviar und 
its flesh as fuod a lieriod of reckless fishing latgun, und 
In a few years the best and most productive waters 
were depleted, and what should have been made a per¬ 
manent fishery of great profti was destroyed On the 
Atlantic coHst the catch of sturgeon fell from 7,000.000 
pounds to less than 1,000,000 In fifteen years, and an 
even more rapid decline occurred on the Pacific coast 
and the.Great I Mikes At present the total annual yield 
for the whole country 1* less than 1,000,000 pounds, and 
Is decreasing. Meanwhile tho demand for the eggs nnd 
flesh has steadily Increased, with the natural result on 
prices. A mature female sturgeon uow often brings 
more titan $150. The worst of the situation Is the fact 
that utl attempts at artificial propagation have failed; 
so that, unless prompt steps are tnkon to protect the 
sturgeon by law, (his fish will la? practically extinct 
In American waters in a very few years. The Commis¬ 
sioner recommends that the legislatures of all States In 
which this fish exists or has existed should absolutely 
prohibit Its capture or sale for a jawlod of at least ten 
yea in. Meanwhile the Bureau of Fisheries promises lo 
transplant Into our waters young sturgeon from foreign 
countries; especially a species from tho Danube ami 
the Caspian Sea. specimens of which have been offered 
by tho Houmauian government. 

Sikorsky’s New Record 

A DISPATCH opiiears In the New Tork Tunes of 
February 27tli to the effect that on February 3(11 li 
lust the Russlun engineer Sikorsky's biplane carried 
seventeen iiersons In a flight of IK minutes' duration. 

This Is the second machine tliat Sikorsky has Imilt 
Like Its predecessor. It Is huge, indeed by far the big¬ 
gest flying machine ever Constructed. No absolutely 
trustworthy dimensions have yet been published, nor 
have any really trustworthy details of the construction 
Iron given out. It seems certain, however, that the 
machine lias a span of at least 80 feet, nnd Dial II Is 
driven by four motors of 100 horse power each The 
passengers take up their places In an inclosed cabin of 
such size that sealing nnd even sleeping accommodations 
are provided for somo of them. 

Wireless Weather Reports in the Indian Seas 

W ITH the rapid Increase In the number and effi¬ 
ciency of the wireless telegraph stations on the 
coasts of India, il has now become practicable to Issue 
dally weather bulletins by wireless to vessels over most 
of tbe Bay of Bengal and the northeastern part of the 
Arabian Sea. Six coast stations are open day and 
night, and any vessel-master can obtain the weal her 
bulletin from tbe nearest of them on application The 
Importance of the new service is due to (he fact tliui 
both of tbe seas In question are notorious for their 
cyclones. These are most frequent In spring and au¬ 
tumn, but are likely to occur at almost any time. 
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At Work on 3 m Lincoln Highway 

T HE accompanying photograph is a 6- 
ton motor truck at work on the Penn* 
sylvania Htate Highway. Construction to 
under way from Philadelphia to Pittsburgh, 
and when completed this road will be part 
of the count to coast Lincoln Highway. 
Four and fl ve trips constitute a day’s work, 
a round trip averaging ten and one half 
miles. Loading tune is about twenty 
minutes, a» it is done by a gang of four 
men with liand shovels. The grades on 
this particular stretch of road are all the 
way from eight per cent to twenty-five per 


Novel Method of Ice Sawing 

I MPROVED methods of sawing ice are 
receiving increased attention to-day on 
account of the high cost of labor and large 
number of men needed to harvest a cut. 
A recent development in this field is shown 
in the accompanying photograph, which 
illustrates the application of the electric 
drive to multiple sawing m a channel 
located just outside the ice house. Instead 
of cutting the ice into small blocks on the 
lake surface and then jioling it to the house 
at the risk of re-freezing, the ice is now cut 
on the pond into cakes 12 feet long and 
IK feet wide, after which the cakes are put 
through the sawn longitudinally and trans¬ 
versely, and are llius cut into 03 blocks 
per cake and fed into the house at the rate 
of about 8,(XX) tons per day of 10 hours. 
The saws are 30 inches in diameter and are 
run tiy electric motors mounted on a tem¬ 
porary platform at one side of the channel. 
A saving of about $100 a day is effooted as 
compared with the old method of sawing 
on all parts of the lake, the reduction in 
lalxir and teams required being a striking 


Electrically-controlled Shutter for 
Automobile Headlights 

T O moet the conflicting demands of 
motor oar drivers and city authorities, 
the headlight shown herewith lias been 
designed. It consist* of two pairs of trans- 
lueent wings mounted on pivots or bear¬ 
ings fastened in tho headlight reflector. 
Those wings are made to open and dose by 
electro magnets situated inside the cover 
of tho lamp itself. When running in tho 
city, whore it is necessary to use reduced 
light in the headlights and avoid glare, the 
wings are closed simply by pressing a push 
button conveniently situated on the dash. 
When the wings are dosed, there is abso¬ 
lutely no glare, but the road near the car 
is flooded with Htrong, diffused light, a foot 
which makes the lamp particularly valuable 
when rounding sharp curves. At any 
moment when it is desired to use the full 
illumination of tho lump, it is only necessary 
to push another button which opens the 
wings, and the concentrated search light 
beam is at ouch available. 

When in the folded or opon position, the 
wings do not perceptibly affect tho light 
given off by the lamps, as they are very 
thin and arc so placed that thoy do not 
peroeptnblv obstruct the rays of the heod- 
liglils when folded Tho electro magnetic 
control is extremely convenient, and it 
takes only a small current- from the battery 
just at tho moment wliou the wings are 
either opening or dosing. The power re¬ 
quired for operating the electro magnet is 
less than half that required by the average 
elootrio horn. 

Modern Pipe Casting 

A N interesting development in pipt>- 
foundry labor-sav iug methods that has 
eomo into almost universal use at tho 
present time is the subject of the accom¬ 
panying illustration. This is a multiple-lip 
ladle so constructed that it pours from four 
points at ones*. Hix foo t gas and water pipo, 
and standard five foot soil or waste pipe has 
always been oast horizontally as in the 
picture, the multiple pouring having been 
used, as this gave a more perfect pipe The 
shifting of cores and the consequent vary¬ 
ing of wall thickness in the pipe was largely 
eliminated and a more perfect distribution 


At work on the Lincoln highway. 



Headlight with reflector ent off. 


Headlight with the shatter e 




<jf thefiquid 
ivy, however, Hr 
pouring to make a gm j : jjtoM 
nearest eotuoe of 

M^t^raoot UdriBitaiMil*'i JBP SlB 

pouring also took a M*f 

men could - not 1 be put on 

process as they would 

others* way. Eaoh msa eoifl dfjfi*^ ^ 

comparatively emal 

the work that could be doan iMlI^ 

limited in each instance by 

oapadty of the workman' mvJRHmwMH 

It was to get away tooiiJHMMin 
limiting factors that indua^MHMMiilli!^^^ 
operators to devise and dwflljPglt 
tiple-lip ladle for pipe P<KtrtoMMH^ r ’ipp^K 
ladle to built in the shape 
iron bath tub, lined of ootnsMHHlMMV^im 
to prevent its rapid 
supported at each end by 
in a bearing formed by the 
an arm that hangs from a chajliHAA" 
hoist in turn to supported 
mneway that to part of an 
system, oentering at the oupowfipfiliito^^^ 
and extending over the floor 
which the oasting is done. 

These ladles are filled directly 
cupola and will hold half a ton 
iron. The workmen are protected ftofcHfcer- ^ 
groat radiated heat of the snoltonfiMfctop'* ' |® ; 
shields either fastened to the suHtoMHf^^.' 
arms, or, as in the picture, cove|||MdlM*i»’| 
ladle itself. Long handles attached flflflMHto ' 
side of the ladle at its opposite ends jMMflll '^%1 
means for tilting and guiding the 
that it will deliver the iron through 
lips Into the proper openings providMIn' wj • 
the top of the pipe mold. kp ■ %\ • 

-to. , 

Vest Pocket Wirek*- Receifr 


Pipe fasting with .a multiple-lip ladle. 


* phone” detector, for receiving nMjjns.'>A'.x 
signals, lies in its very small size attofgjjjp» 
pact make-up, so that the whole albAuM*..' «V l - 
bo carried in the vest pocket. It to desifij|h*< 1*' 
to meet the growing demand amongfi^,^^ 
public for a device which will enable UM; 
one to hear wireless time signals from 
EilTel Tower station. When it to once 
proeiated that the time signals oaa be takfiMW' 
without the use of a complicated devksOp-^. 
and with little knowledge of el«otrieitjiv>t‘ l >' 
there is no doubt that a much mare general 
use will be made of the wireless time signatfipK 1 -'. 
system. To show what oan be done withgww 
the little detector, we may mention that ag>-- 
20 miles from Paris, all that to needed to 
open umbrella hold as high as the arm eaofty ■■ 
reach, while a small metal oontaot pleodjj , ? 
attached to a cord lies upon tho ground awtft 
makes the earth connection. At 00 mites** 
one plants a knife in a tree, preferably attp: 
pine tree, or a gimlet will answer as wall. a*. 
One of the oords with its metal dip is joined 
to this “antenna,” while the other clip to 
placed on the ground. The entire receiver 
weighs but 18 ounces, and yet, in spit* of 
its small else, it to carefully made and to ft" 
an apparatus of groat precision. Vat long ksk 
distances, to the extreme borders of Prance > 
for instance, and even farther, one dip to *•' 
joined to a telephone line which serves as 4‘ 
an antenna, and the other goes to gss or <• 
sfater pipes for the ground. But within w 
120 miles, all that to needed for the antenna 
to a kitchen stove or range, balcony, metal k 
bed and the like, and even a bicycle on the 
road makes a sood antenna, or is mi to* j^ 
mobile, The^mtor may itm body fr 1 
tot the ground by attaching the metal cflp ^ 
to his finger, while the other dip goes to , M 
the telephone wire. In this way signals 
weie received from P*ris at a dtotanoe at 


„ A Daaleh Typewriter Contest— In a, p 
typewriting contest heU at Copenhagen, a* m 
which machines from leading manufaeturers 
-’ wwe entered, there were sixty-nine eoife fr 
. petitors, and about forty of the operatom jM 
eon tasting for prices used Amadeast *a- Jfc 
, «kin*s. It to interesting to ante thpt dha m 
first, second and third prism weM aS m L- 
m American typewriters, aadonlytoro " Jjft 
; ' .ecsriestotots using machines 
, > J y*^ 11 *** cigifuindsd in reorivipg. wgjrtjpm 


























AMERICAN 


HowM'l^octe of the Panama Canal are Operated 


f testot fes 


MAGMAl, la quite mfllteUMytetogoeed riwwhere 
Heretofore it has been the practice to 
huge oparattag |om practically along the 
IMrttof the locto te a canal. Such a force is 
I* to otHjefltoate tote an aOrient operattog system, 
tur, 4toe enormity of the Panama locks made It 
K-fMMU* that all operations should be central- 


Ik>ar4s Which* En^s « Single Man to Operate Gates Weighing Tons and to Govern 
i. the Course pf Thousands of Gallons of Water 

jt-HS* ponderous pareil& called , the guard valves, Their service la ex- ever, presented a more serious problem, because the 
too Miguel In the aetly similar to that of the rising Stem valves, except valvee themselves are located In u culvert aud the 
ig need elsewhere that three valves In parallel In this case must conform operating machinery Is concealed Mow the lock wall; 

with the sdtne laws as the two In parallel In the other yet for the purisise of observation It was necessary that 
case, the indicators project visibly above the surface of the 


case. 

The culvert in the middle wall must serve the locks 
on both sides, and to control this feature, cylindrical 
valves are placed In the lateral culverts that branch 
out on each side. There are ten of these on each aide 


it of locks git Gatun, tor example, extends of the culvert at each lock. 


s of 6,132 feet, and the principal operet- 


At the upper end of each set of locks, there are t 


board. The rising stem gate valves of the looks, It has 
been stated, occur In pairs. For that, reason the Indi¬ 
cators for these valves have likewise been made In 
pairs on the (ward. Bach of these Indicators iiihj well 
be likened to a miniature elevator, the car l>eln« used to 
indicate the position of the valve gales In order that, 


s are distributed over a distance of 4,113 valvee In the side walla for regulating the height of the Indication might la* visible from 


►' &hnrfaa Canal Commission decided that the as 


water between the upper gates and upper guard gates, 
as It Is desired to maintain the level of the water be- 


aud down the board, a novel scheme was resorted 
The underside of the car is equlpi>ed with reflector 


t be electrically controlled from some central tween these gates at on elevation Intermediate be- arranged as to reflect, parallel t 


h case, because thus the number of oper- tween that of the lake above and that of the i 


board, the light of several lnoandescon 


mAbe operating expense, and the liability to acci- lock when the upper lock Is not at the same level as underneath the board. This light is reflected 

; CsuM fce reduced. Great electrical control boards the lakea These valves are called the auxiliary culvert openings In the indicator facing Isitb up uml d< 

a- therefore been especially invented which are In- valves. board, the openings being closed with opal gin* 

id git Gabon, Mlraflores and Pedro Miguel—control Hundred Motors Operate the Lock Mechanism. reflected light gives a sharp shadow on the bolt* 

HM which are so Ingeniously conceived and con- To give an Idea of the number aud sizes of tho mo- ot the car, all portions of the Indicator above t 
Ned that a single matt. Who need never see the toP8 to ^ controlled In operating the lock machinery being dark and all portions below being lllur 

Which art passing through the canal, opens and j t be mentioned that each miter gate leaf U moved The illuminated portions show how fur tho gat< 

lock fate* weighing many tons and governs the by a 25 horse-power motor. There are forty such motors VttlV0 18 op«»- ,f the Indicator Is dark, the valv 

i of thousands and thousands of gallons of water. Qatun, twenty-four at Pedro Miguel, twenty-eight at Hrely dosed; lf the Indicator is Illuminated, tl: 

Bow tho Locks Aw Arranged. * Mlraflores, « total of ninety-two, with an aggregate »« entirely open. The one quarter, one half, an 

m we can understand how this Is done, we must horse-power of 2,800. Bach miter-gate forcing machine JJtmrter petitions of the gate arc Indicated bj 


board, the openings being closed with o|ial gins* The 
reflected light gives a sharp shadow on the bottom edge 
of the car, all portions of the indicator above this lino 
being dark and all portions below being Illuminated 
The Illuminated portions show how far tho gate of tbe 
valve is open, lf the Indicator Is dark, the valve Is ou¬ 


st Gatun, twenty-four at Pedro Miguel, twenty-eight at Ureiy dosed; if the indicator is Illuminated, the vaP 
Mira flows, « total of ninety-two, with an aggregate »« entlre! ? °P* n - The «» Quarter, one half, and tlir. 


iM Ma how the locks themselves are constructed and » a worked by a 7 horse-power motor. Of these motors black lines on the glass. 

th*Ti» the character of the lock machinery to be con- there are twenty at Gatun, twelve at Pedro Miguel, the water level Indicator, great accuracy was 

ES L fourteen at Mlraflotos, a total of forty-six. with an required. The specification* demanded that the level 

pAsimadees of the ScixKTirio Amebic a a know, the aggregate horse-power of 822. Bo, at Gatun, Pedro of th< * Wfttpr l * Indicated to within five eighths of an 

Me chambers ate 1,000 feet long. At each end of a Miguel and Mtmflores there are in all forty-eight motors lmsl » ot th « actual ,ewl * but the indicators attained an 

L& m-ealled “mitering gates” are to be of TO horse-power each, which work the main pumps of accuracy somewhat greater than this. The height of 

which Consist of two massive leaves pivoted on the fender Chains snd which have an aggregate horse- the wuter »« Indicated by a rising nnd falling hollow 

tack walls and Which operate independently of each power of 3,380; forty-eight motors of % horse-power cylinder having pointers which move over scales. The 

w, ;Immediately beyond each pair of mitering gates <*ch ter operating the valve* of the various fender a ™ Illuminated by tungsten lamps, located In 

■gh and of a lock chamber a duplicate pair of miter- chains and which have an aggregate horse-power of 24; tho bam- aud the top cap of I he Indicator 

ontae Is to be found. These are guard gates Lastly one hundred and sixteen motors of 40 horeo-power each The indicators ter the miter foreleg machines, which 


is entirely open. The one quarter, one half, and three 
quarter positions of the gate are Indicated by heavy 
black lines on the glass. 

For the water level Indicator, great accuracy was 
required. The specification* demanded thnt the level 
of the WAter be Indicated to within live eighths of an 
inch of the actual level, but the indicators attained an 
accuracy somewhat greater than this. The height of 
the water Is Indicated by a rising and falling hollow 
cylinder having pointers which move over scale*. The 


gates is to be found. These ate guard gates Lastly, one hundred and sixteen motors of 40 hor 

rsfiU ether mitering gates open and close within the wWeh operate the rising stem gate valves 

;|«k chambe r Itself. These, which are called "Inter- «nd twenty motors of T horse-power each 

aMdtete mitering gates,” are used to divide the 1,000- the cylindrical valve*; eighteen motors 

foot leeks into smaller compartments when vessel* of <**Cll, which operate the guard valve*; and 

Short length are to be handled. Thus much water is twelve motor* of 7 horse-power each v 


both the bane aud the top cap of the Indicator 
The Indicator* for the miter forcing machine. 


which operate the rising stem gate valves: one hundred ^ the end surfaces of the lock gates Into alignment, 
and twenty motors of 7 horse-power each which operate ■» »«>t derated by means of 1**1 Hon indicator ma¬ 


chines. Since all the operator 
them Is whether they are In the 


cares to know about 
[X'li or closed position, 


twelve motor* of 7 horse-powcr each which operate th «? operated merely by control switches. 


saved. All the mitering gates, when closed, are clamped too auxiliary culvert valves. lienee, there are five hum 


tightly together by a device called « 
Machine." 


In front of all the mitering gates which are exposed to *» controlled. 


dred motor* of various kinds at Gatun, Pedro Miguel 
and Mlraflores, With an aggregate horse-power of 12,0520, 


3 the upper lock level and also In front of the guard 


Th* Wonderful Electrical Control Boards. 


The open and closed positions of all c,\ limb leal valve* 
are Indicated by means of red and green lamps, the 
intermediate positions not Is-lng Indicated In any way 
because the operators need not take cognizance of them. 

The Interlocking System, Which Prevents Mistakes. 


gates at the lower end are Chain fenders. These chain* 
«M taut when the gates behind are closed and are 
lowered when the gate* are opened for the panning of 
a ship. The chains are raised and towered by a method 
similar to that followed In hydraulic elevators, with 
the additional feature that If a ship approaches the 
g»te at a dangerous speed aud runs into the chains, the 
chain is paid out In such a way a* to stop the ship 
gradually before It reaches the gates. Two motor* low¬ 
er the chains for the passage of a vessel and raise It 
again after the vessel has passed. One motor drives 
the main pump supply water under pressure, and the 
other operates a valve which controls the direction of 
movement of the chain. These two operations are com¬ 
bined in one, each motor being stopped automatically 
by a limit switch when the motor has performed Its 
function. 


The electrical control board* which control all three 
many motors, valves, and pumps were designed and 
built at Schenectady, New York, from specification* 
prepared under the supervision of Mr. Edward Schlld- 
hauer, electrical and mechanical engineer of the Isth¬ 
mian Canal Commission, ably assisted by Engineers 
C. B. Larzelere, W. R. McCann, and other*, and will long 
be' used as model* of skilled and pain*taking*engineer- 
tog In which every contingency was foreseen and all 
the safeguards installed that expert engineer* could 
suggest 

The control boards tor each lock are to be found in 
control houses located on the middle walls at points 
which afford the best view of the locks, although this 
view is not depended upon'to know the position of the 
gate* or other apparatus. 

The control boards are approximate 1 ? operating 


Bow Ike Water Flows from Lock to Look. 

The locks ore filled and emptied by three culverts, 
oao in the middle wall and on* in each side wait The 
flow ot water la controlled by what are known as "ris¬ 
ing atom valves” Them valves are located In the 
culverts at points opposite «eh end of each lock, so 
that the culvert can be sStR off at any desired point 
ter Suing « lock with water from kbove. or upetream, 
«r fler emptying it by allowing it to flow out and down 
to'ike next lock. Lateral culverts conduct the watte 
from tbe teats culverts under fhe took chambers end 
up ikMUgk openings to tho took floors., 

Tbe rising stem vetoes are Installed to pairs, and 
'teak JUdr te a duplicate. Moreover, each culvert to 
dtsbtofl tote two pMtfiet helves et fosse valvee by « 
Ajarttenlwato This arrangement reduces tbe rise of 
so that ii ate? be 'mote easily operated. ■ 
; : ;|j^:«^ earii. Witte measures 8 by 18 feet end to 
toweted:b|iA »hore*power motor requiring 
1todir ‘ One pair of duplicates 

a yuetd dr reverse pair; the other pair 
te ated ifcjr operating, *o that to case of an obstreettee 
or of «n eeOUtoet to the machinery, tom 
»|p|jjh|(t p efr %'ttn# , < 

■■#**■■*&* wtnrtB ot m side we»e 
; Mte' di»h e a1; tqi» to amompMsbod by three valves to 


miniatures ot tbe looks themselves; They have Indi¬ 
cating devices which always show the exact position ot 
valves, lock gates, chaina and water levels In the vari¬ 
ous look chambers, and so far a* was necessary are syn¬ 
chronous with the movement of the lock machinery. 

The control boards are flat benches 32 inches high by 
54 Inches wide, built to sections The board at Gatun 
to 84 feet long; that at Pedro Miguel 98 feet long and 
that dt Mlraflores 52 feet long. 

Tbe ride and center walls ot the locks are repre¬ 
sented on the board by cast iron plates and the water 
to the locks by blue Vermont marble slabs. 

The ladkators and Mew They Work. 

In des ignin g the Indicators efforts were made to 
re p r es e n t the actual machines, the operation* of which 
were to be indicated. For example, the chain fender 
Index eaorists of a small aluminium chain representing 
; tbe larger chafe of the lock tteelf. Just a* the large 
citato to )0Wer«a into a rite to the bottom of the lock, 
so the email Chain to lowered tote a riot to the top of 
the board. With equal fidelity the miter gate is repro¬ 
duced. The miter gate indicator consists of a pair of 
ehuaiutom learea or pointers ,white represent a pair 
of t£e luge miter gate* and which mote In a horizontal 
pteae fast above tee marble slab representing the water 
la toe lock. The rising stsm valve Indicators, how- 


In order to make It necessary for the operator to 
maneuver the control switch handles always in u cer¬ 
tain order, corresponding with n predetermined sequence 
of operation of the lock machinery, and to prevent the 
operator in control of one channel from Interfering with 
the machinery under jurisdiction of the oiierator con¬ 
trolling the other channel, an elaborate Interlocking 
gystem has been devised. 

The limitations of nqwee forbid an elaborate descrip¬ 
tion of this wonderful interlocking mechanism The In¬ 
terlocking system is essentially a bell crank meclmnlsm, 
connecting the shaft of tbe control switch directly to 
a movable horizontal bnr, forming one of many such 
bars to an Interlocking rack below the control board. 

From one of the accompanying detailed Illustrations 
It will be seen that a horizontal connecting rod Is used 
between the cranks on the control switch shaft and 
the vertical operating shaft. The Interlocking rack con¬ 
sists of a rigid frame constructed of three eighths Inch 
thick steel and having five horizontal members Upon 
these horizontal members and tying them together are 
located at convenient interval* a set of vertical straps 
of three eighths inch by two Inch steel. These carry 
the brans posts that proride the runway* for the hori¬ 
zontal and vertical Interlocking bars. 

The back of the steel strap Is grooved mid counter¬ 
sunk lu such a manner that n key is provided which 
prevents turning of tho posts. 

The interlocking system depends mainly on the action 
of engaging bevel dog* located on the horizontal and 
vertical bars, the movement of a horizontal bar tending 
to lift a vertical bar by levels on the dogs. A hori¬ 
zontal bar cannot be moved without raising a vertical 
bar. Thus, If at any time a dog on a horizontal bm 
rests against the upper end of a dog on a vertical bar 
no movement of tbe horizontal bar where the dog on 
gages the vertical bar can take place, Hud ihe control 
handle connected with teat particular horizontal bur 
is locked. 

The Interlocking system forces the attendant to ois-r- 
ate the chato tenders, gates and valves always In the 
proper sequence, and also prevents him from o|«'rating 

(Concluded on pate ZJ-M 
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Picked up by the crane. 


A Motor Lifeboat With a Cabin 

N O mitUiir how wife n vessel may be 
rendered by means of bulkheads and 
double bottoms extending well above the 
waterline, the danger of Are, of a boiler 
explosion or of pounding to pieces on rocks 
or shoals makes it essential that every 
vessel ho fltUxl with lifelmats Recent 
disasters at sea show how difficult it is to 
launch a hfolxiat of tile ordinary type from 
u, vessel m time of storm and also bow 
readily ll*' ordinary open lifeboat may bo 
swutnpod At tho recent Motorboat Show 
held in New York a motor lifeboat was 
exhibited which was identical in design 
with the self-righting, self-bailing motor 
hfolxiat, used in the United States Life 
Saving Service, with the additional feature 
of a compkitoly inclosed cabin The boat 
is :i(> foot long atul provided with a 35 to 
40 liurse-power internal combustion engine 
capable of driving it at, a speed of 10 to 
11 uiilcH per hour, fully loaded The en¬ 
gine which may be operated on gasoline, 
kerosene or distillate fuel is placed in a 
water-tight compartment in the stern with 
all the controls on the outside, so that 
there would bo no chance for tho engine 
to lie overwhelmed by a wave. Further¬ 
more, the smoke and engine smells are 
kept out of tho cabin. The gasoline 
tanks are on the outside and above the 
waterline where any leak would drain 
overboard 1 nlo the cabin fit) or 70 passen¬ 
gers may bo crowded and kept where their 
frantic anil hysterical actions will not 
botlier the pilot, of the boat In addition 
to the engine the boat is provided with a 
wireless telegraph system whereby com¬ 
munication could be established with 
rescue shipN 

As the principal danger lies m the launch¬ 
ing of a lifeboat, tho builders of this life¬ 
boat had dosigiioil a simple launching 
system, the rudimentary principles of 
which arc shown in the accompanying 
illustration Oil the boat deck a system 
of trucks is laid and the lifeboats are sup¬ 
ported on roller trucks which run along 


they are picked up by a simple crane con¬ 
sisting of a pair of arms fnlerunied at, the 
Side of the vossol und connected at tlielr 
outer ends by a cross-arm By moans of 
an automatic clutch the boat is instantly 
secured to the oroHH-arm and then the 
crane is swung out over the side of the 
vessel, coming to rest with the keel of 
the lifelxmt alxiut 15 feet lower than tho 
boat deck. Here the lifeboat is supported 
far enough out to prevent it from being 
smashed ugiunst the side of the vessel The 
pilot then awaits Ins opportumtv As Hixin 
as a wave dashes up to within 10 feet of the 
keel of the lifeboat, lie operates a release 
lever winch drops the boat into the water 
The lifeboat, is so stanehlv constructed tlmt 
it may take a drop of 10 feet or even more 
without injury. As soon as it strikes the 
wider it is earned off from the boat by 
ibe receding wave, and tho ungino which 


Waiting for a favorable i 


previously has been started, immediately whether launched in this manner or by well- 
carries it dear of the wreck In case con- known methods now iu use, should prove 1 
ditions do not permit of dropping the boat almost invaluable in case of a serious aoci- 
directly into tho water, an inclinod moms- dont at sea 
rail system has been designed which may Ihi _l u i i a i n 
attached to tho side of the boat in.such The Molecular Air Pump 
manner that it may fold against, the hull A GREAT deal of interest has recently 
or may bo extended, when desired, so that ^»boen aroused in the introduction, by 
it will form an extension of the cross-arm Dr. Uaedo, of an interesting type of air 


A sheer drop of ten feet. 



.MR. 


A self-righting, self-bailing, motor lifeboat with cabin accommodating sixty 
passengers. 

of tho crane. Down this inclined mono- pump. It has particular valuo in oon- 
rail tho boat glides under control of the noction with the exhaust of gases from 
operator until it reaches a point where bulbs, tubes, and similar apparatus requir- 
it may be dropped into tho wator. It is ing a high internal vacuum, 
impossible for us to judge of the praeti- The principle of tho apparatus is shown 
cability of tlioso proposed launching moth- in Fig. 1. A is a cylinder fixed on a shaft a 
ods as we have not been acquainted with and inclosed in a casing B, into which is 
tho essential details. Tho boat, however, out a groove reaching from n to m. When 





Diagram and sectional views of the new vacuum pump. 



Fig. 4.—General view 
of the molecular pump. 


Fig. 5.—Pump belted to a motor which drives 
it st 8,000 to 13,000 revolutions per minute. 


the cylindor A rotates as shown by the 
arrow, tho air contained in the groove ia 
entrained from n to m by the friction. On 
connecting a gage o to the apertures m 
and n by pieoes of rubber tubing S, it shows 
a difference of pressure between m and «. 
The level of the mercury rises to the point p 
and is depressed to o at the other end. Tho 
difference of pressure is proportional to the 
number of revolutions of the oykndor A 
anil tho internal friction of tho gas. 

This internal friction, according to the 
kinetic theory of gas, is produced by the 
collisions continually occurring between 
the moving molecules of the gas. The 
molecules move with a very high velocity 
in rectilinear paths, the direction of which 
is absolutely irregular until they meet with 
other molecules. At ordinary pressure the 
result of this is an irregular, zigzag motion. 
At very low pressures, howovor, tho col¬ 
lisions of molecules among each other be¬ 
come very rare owing to the high degree 
of rarefaction, so that the molecules of the 
gas may be said to impinge exclusively on 
the walls of the vessel containing them. 
From the walls the molecules ate reflected 
quite irregularly, the angle of reflection 
being independent of the angle of inoi- 
donoo. If the surface of the cylinder A 
moves with a higher velocity than the 
molecular velocity of the gases, the effect 
of vessel moving to the right with a higher 
velocity than that of the moleculos pro¬ 
jected out of it to the loft is that the 
molecules projected toward the point n 
are nevertheless entrained to the right 
in the direction of the arrow in the figure. 
No molecules reflected from the cylinder 
will therefore reach the aperture, which 
will be a region of fewer molecules—in 
other words, a vacuum will bo formed 
at n. 

Evidently this pumping arrangement is 
not so useful at atmospheric pressure as at 
low pressure in connection with a backing 
or rough pump, as the action of the pump 
is based on the molecular action of the 
gases. Figs. 2 and 3 show the actual 
construction of the cylinder A fixed cm 
the shaft, a in the cose B. The shaft runs 
in lxiarings provided in the end-plates B 
of the cylindrical easing which ore screwed 
on air-tight. The grooves O are out into 
the cylinder, and the longues C whioh are 
fixed on the easing project into the grooves. 
F are tho oil tanks, (1 is an adjusting gear 
by whioh the tongues C ore kept from 
touching the rotating Walls of the grooves. 
H is the pulloy. When A rotates clock¬ 
wise, the air is compressed at m and rarefied 
at n. The extension K is fixed by serewi 
on the easing B, forming on air-tight joint. 
S is the suction nozzle whioh communicates 
with the space n in the casing, the groove 
D shown in tho out being the oentral 
groove of the pump. Tho discharge air 
pressure opening m of this groove Is con¬ 
nected with the suction opening of the ad¬ 
joining groove by a channel bored in the 
extension K, the pressure opening of the 
(CoMtnutd m jMf« 110.) 
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atewBtTTATSNTH) omsmiws 

V' ■ flissswllUMla are open to all patentee*. The 
aatiieeaare tesartad bp special 
wlthtSs Rrraators. Term* on appUcattoi to the 
Advents!** Department <rt the Bciaimxic 


PM*tal*t to App*e«l> 

ADJU8TABLK BANDEAU FOE LADIES' 
HAW.—0. WaHTHBiMBB, care of F. F. Blae- 
man, 41 Park Bow, Mew York, N. Y. TW* 
Invention provide* an adjustable baadean for 
tadiee' bate, arranged to enable the milliner 
or other peraoo to readily Inoreae# the slse of 
the bearing portion ot the baadean to eult the 
bead of the cuetower, tbn* insuring a proper 
fit of the bat 

COR8HT COVER— L. T. Fcinas, Lima, 
Ohio. TbI* Invention refer* to a garment In 
the form of a corset cover or brassl&re which 
ts adopted for contrectlon or expansion at both 
lop end bottom and Intermediately on a verti¬ 
cal median line for giving a dealred contour 
to tbe boat and wal«t 

Pertaining to Aviation. 

AEROPLANE.— a. E. Holbrook, Joplin, Mo. 
The purpose hen le to provide e machine 
wherein a maximum of lifting mrface 1* ob¬ 
tained wltb tbe smallest possible amount of 
Weight, wherein tbe balancing will l>e auto¬ 
matic. and wherein a plurality of rudders Is 
provided operated by a single shaft, 

FLYING MACHINE.—k M MCTCAMr. Roate 
8, Valley City, N. l>. Tbls Invention relates 
to a flying machine of that type known as self 
propelled aeroplanes; and tbe aim is to pro 
vide a device which will be simple, of light 
weight and greet strength, which wilt run at 
a blgb speed and In a steady manner, and 
which will he capable of easy control. 

Of Intercast to Farmers. 

CULTIVATOR—R, Dinse, Htanwood, Iowa. 
Tbe object bere 1 m to provide a device by means 
Of which plants lu rows may be cultivated on 
el) sides, while the cultivator Is moving longi¬ 
tudinally of the rows, thus dispensing wltb 
tbe necessity for hoeing or cultivating at right 
angles to tbe direction of tbe rows 

LINE dll IDE -A, C, OHiianAN, euro of J. 
L. Ohnsman, Hta. A, Houte No. S, Columbus, 
Ohio. The object here Is the provision of 
easily transportable means for bolding a line 
at each curt of the Add to lie planted, so ar¬ 
ranged that the line will he beld tight during 
the planting, and when the row Is planted the 
succeeding line will be Indicated. 

ELECTRICAL AdlUCULTURAL HYBTBM. 
—C. H. Dowry. Wallace. Idaho This inven 
tlon provides a means for supplying power to 
agricultural tractors or motor vehicles such as 
gang plows, cultivators, seeders and the like, 
which will permit them readily to move over 
the ground. It provides means whereby a trol 
ley on tbe motor vehicle will move the wires 
from which It receives current to and fro as 
the tractor traverses the flold. 

WIRE WINDER—0, B. Roar, Lo Mars. 
Iowa. Tho Inventor provides a device wherein 
means Is provided for holding gnd rotating a 
reel, together with means capable of being 
operated from a point adjaceut lo the reel, 
for constraining tho wire to wind In uniform 
layers upon the root. When taking down a 
fence, the frame may be moved as a sled or 
with wheels, winding up the wire as tbe de¬ 
vice move* along tho fence. 


1* for me on the outside of office buildings, 
•tores, bank*, etc., and arranged .to be legible 
daring the day and night by evenly Illuminat¬ 
ing tbe panel or background to render the 
opaque letters distinctly visible, project but 
little from the face of tbe structure to which 
the tablet la attached, and to give tbe tablet 
an exceedingly artistic appearance. 

BUILDING BLOCK AND METHOD OF 
FORMING THE SAME.—F. Aabonsox, Manas 
qnan, N, J This invention provides blocks 
with undressed fsces; provides said blocks 
wttb roughened face*, such faces being formed j 



ettes or the like. It provides a means whereby 
cigars may be handled In bulk in such form 
that the Individual cigars cannot be touched 
or handled, and lienee are kept in a perfectly 
clean and sanitary condition 

HORSE OVERSHOE —J J. O'Connill, U 
F, D. No. 1, Box IIP, Ridgewood, N, J The 
Invention pertains to farriery and bus particu¬ 
lar reference to a temporary attachment or 
overshoe to be applied In slippery or Icy 
weather to prevent the ordinary horseshoe 
from slipping when the calks therenr, because 
of being blunt or otherwise, will not hold the 
horse securely 

STRAINER ATTACHMENT— G Bkniiix, 
Vesta, Minn The purpose here Is to provide 
• device whereby a strainer fur milk or other 
fluids may be Quickly repaired without tbe 
necessity of dismantling tbe device Tho article 
may be used with an ordinary inllk strainer 


BELT FAKTENEU--.1. Evans, Ju and 
James Evans, <uro of W. 1* Davis, HOI* W 
North Temple Ht.. Halt Lake City, Utah The 
Invention pertains to fasteners In which a 
plate Is provided with spaced Angers comprls 
lug, in general, tbe form of u club plate, tho 
linger!, being designed to he passed through 
holes adjacent to the meeting ends of the belt, 
the free ends of the Augers having means for 
preventing their accidental withdrawal 

UNDKItltEAMEII G A Montoomxui Hot 
7tt, Oilfields, Cni This Invention Is for use 
foi enlarging a drill hole previously formed 
wlllr on ordinary dull hit In drilling for 
' rude oil, nml pro. Id, s n large iiren of wear 
lug surfaces between ih, uittem and lln-lr sup 
polling elements, provides n <(instruction In 


without design ; provides a molded block hav¬ 
ing an tin molded face and provides a block hav¬ 
ing a face roughened by forcibly separating 
said face from a body of the same material, 
The grain of the material, Instead of being, as 
at present, dosed or Ailed, has much of the 
porosity of fracture lines of a natural rock. 

MOUSE PROOF PIANO PRIML—It Bot- 
i.xhman, care of Bollermaii A Sou, 271 H 132nd 
Ht„ Bronx. N Y This Invention has particu¬ 
lar reference to menus for effectively excluding 
mice from the Interior of the piano Tho In¬ 
vention provides a means for use to connection 
with a plan,, pedal which will automatically 
cloae tbe opening ordinarily left by the pedal 
when In Its norma) elevated position 

TRU88.—J T IlAlhX, Utopia, Tex The In 
ventlon provides certain Improvements wltb ro 
sport both to the truss pad and the adjustable 
connections fur securing the same to the wear¬ 
er, whereby to form a more sanitary, more 
comfortable and more bene Ada I device than 

ELEVATED CARRIER—A. D llAPMBL, 
rare of Cable F.xeavator Co., 410 Arcade Bldg, 
Philadelphia, Pa. Tills carrier Indudes a cable- 
way which may be of eoiialderable length and 
along whleh Is adapted to he operated a main 
carriage for the purpose of supporting anv 
suitable form of exeavutor bucket or means for 
handling material In geueral, Including the 
loading and unloading of Iwrgea or other craft 
or trausfer of vessels to cars or handling of 
stone In quarries or the like. 

COMBINATION WRITING PAPER AND 
ENVELOP TABLET-.1 A KOKH son, U H. S 
'-Utah,’' care of postmaster. New York. N Y 
The Invention retails particularly to a tablet 
In which sheets of writing paper and a series 
of envelop blanks are so combined that the 
paper and the blanks have a compart and con 
vcnlent arrangement, wltb the blanks spresd 
out In flat form and suisrposcd one ou another, 
the paper and tile blanks being held to stubs 
defined by lines of perforations or thetr equiva¬ 
lent. so that the letter sheets nml blanks can 
be readily detached as required for use 

PROOBHH OF MOUNTING EYE SPECI¬ 
MENS.—F L. RarsoWs. Moscow, Idaho The 
process consists In placing fresh eyes (pref 


and Its uac will practically reuder the strainer 
as good as new. An annular ring with the 
screen or wire cloth Is made up lu various sixes 
to accommodate strainers of greater or less 
capacity. Tho rings are made full width so 
that they may be trimmed If uecssary Ordi¬ 
narily, however, tbls would not he required 
FRONT GUN SIGHT—A. J Evans, Box 
3 57, Mosier, Ore. Tho purpose of this sight 
la to secure greater accuracy In elevation and 
Une In targot and game shooting It Is of 
the type of leaf or block sights having a notch 
or vertical slot In the center In practlie, 
when tlic sight Is used on ndlltury and sport¬ 
ing guns, tbe surface next to the eye should 



against the enframe of abrnslvi mutt, i pm 
vldes perfect Seals foi tile cutters, iiiiiIcch plo 
vision for preventing tin- losing or the r, inner 
cutters, promotes convenience In adjusting the 
reamer In position to he lowered Into the will 
and, provides uu uuderrenmer (he n,i<l\ of 
which Is free from subjolnts 

CIGAR TUCK CUTTER G W Bowman, 
4011 H George Nt, York, J>n The gcuerul oh 
Ject lu tills case Is lo Improve the coustractlou 
of the letalnlng device and guard so us to lie 


Ih* finely matted or black The sight permits Jc 
an anobatrnctcd vision of the boll's ,-vi- or in 

Une of the top of the sight quickly Indicates 
tho required elevation, while the vertbal slot 
quickly directs the vision In line with the 
ohjec I* 

CAPSULE —M H Haifa inn Chamber Ht, 
New York, N Y This capsule Is provided a( Its 
Inner face with a raised Identification mark of 

therewith, the capsule being filled with a liquid 
medicine having approximately the same Index 
of refraction an tbe capsule so that the ldcntl 
flcatlon mark la not discernible from the out¬ 
side 

PROCESS OF PRODUCING A PHOTO 
GRAPHIC REPRODUCTION FOR USE IN 
MAKING BAS-RELIEF —G M Caupentiku. 

175 W Ofith Ht, New York, N. Y This Invention 


position In he mt with Just enough pressure as 
to hold It In CO opeiutlie illation with the ml 
lers without danger nl lircuklug I he cigar which 
will effect on Ily prevent tbe i Igur being held bv 
the operator while being iut 


Heating and Lighting. 

VALVE FOR VACUUM HEATING .SYS 
TICMS A 1‘iiinBn, Marquoki til Iowa An ob 
sight permits Jcit of till* Inventor Is to provld, n stftiin heal 
hnll'a eVe or lng system III wlibh a , HI limn Is obtained hv 
tbe horlxontal the condensation of steiun ulr being prevented 



morning them In 

llardw 

BOXES,- -Nettie PNEUMATIC T 


lapping. Tbe edge of the piece of metal la 
seal loped, and the edges of the scallops ary 
turned Inward to engage tbe surface* of the 
sides of tbe box to obtain a grip thereon and 
prevent protruding edges of metal from catch¬ 
ing goods In the box. Tbe outer side* ot tho 
metal have punched portions forming spars 
which project Inward and which engage similar 
spurs on the inner aides of tbe metal, which 
project outward. 

MOLD FOB EARTHENWARE.—A. Fof/rx. 
LambertavtUe, M. J Address L. P. Kugler, 
same place. An object of tbe Inventor is to 
provide e device by moan* of which an article, 
such as a tank, may ho molded by passing a 
stream of water containing particles of day 
or other suitable materials m suspension, Into 
the mold, where the day U deposited, tile 
Water being forced out by preaenre. 

TABLET.—W. K. tVATWMAX, 19 South 18th 
St, rinnhlng. Mew York, N. Y. This tablet 


turning It around during the pocking operation 
HEAD GATE.—J T Fircn. Helper, Utah. 
The object of the Invention le to provide a 
simple, strung, Inexpensive and balanced gnto 
which can be quickly and easily operated aud 
which Is provided wltb means for indicating 
tbe slsc of opening formed by the gate This 
Invention provides a gate adapted to swing lu 
a plane normal to the flow through the gate, 


with means for swinging the gate and moans 
Indicating the size of opening, made by tbe 
gate Tho gate being centrally pivoted lu a 
vertical axis, the pressure of water In the gate 
at any position of the gate 1* necessarily bat 
aueed; thus no extra power la required to oper¬ 
ate tbe gate. 

NON-REFILL A BLE CIGAR BOX,— J. Gao- 
liano. 128 Jamaica Are., Astoria, N. Y., N Y. 
This iaventlen provides means for handling 
or dispensing the better grades ot cigars, cigar- 


and the action la without ui 

DENTAL MASSAGE IMI 
Founder and F. F Mankkr, 
Elkhart, Ind. The object here 1 
Inexpensive Implement which n 
massage the gums of the oral 
vide and stimulate linalthv cirri 
In the gums and by these men 
cure various diseases of tlic i 
congested and receding gnms 

HURKENING-KIIOVEL —(I ’ 
MB, Fall River, Mass In 111 
Invention )b an Improvement I 
shovels adapted for screening or 
coal, and other like coiiinmrtltic 
blado Is formed of a rought Iron 
up In dies Into tbe required foi 
be ^cheaply and easily producci 
cutting and shaping dies. 

HINGE.—W, N Blanchard, I 
East St. Louis. Ill Tbe ohj 
provide a binge for general u« 
principal portion of the moehanl 
within tbo members to be hinge 
means Is provided in mnncctloi 
mechanism for engagement by 
or blind to coneeal the Joint an 
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illy to secure the parti together and which re- 
|Ulrei a i pedal form of key for no locking 
LIQUID FUEL BURNER - G K Dbnman, 
1558 Custer 8t, Fiultvale, ihI TIiIh Inven 
:loo linn reference more pm tluilsrlv to the 
dais of device comprising no Inner and an 
niter easing having Indepemli'nt Inlets, one for 
'uni nnd the other for the oomprenacd fluid, 
uid it hod> secured to Noth of said casings 
»ud through which the liquid fluid la foreed 
j.v means of eompressed fluid. 

(ML Hl'HNKH J A THIMR 1 .E and 0 H. 
Miil.rn, 54811 ;«llh Ave, S K 1‘ortland, Ore 
I'lie Inventors have found In prnetlee that the 
Imriier Is very efficient, and the advantages 
•litnlned are due to heating the air and other 
rases before they eutei the mixing rhambei, 
so us to raise the temperature of the oil and 
make the same rendllv lgnltlhle They thus 
accomplish a great saving of fuel, besides 
the uniform flame and even heating efToit 
which the burner affords 
FRANKING DMVKE—T MiVabk, flome 
stead, t’a This device Is for use on gas or 
gasoline engines An object of the Inventor Is 
to provide n device especially adapted for use 
on automobiles and gasoline engines, the rou 
itruction being such that the brakes must In¬ 


vents the creeping or mlareglaterlng of the 
rolls with the bars and slow-forming sections 
thereof. and reduces the friction offered by 
the bars to the rolls when passing there¬ 
through 

MlXINCI AND HIFTINO MACHINE—H. L. 
Hahwood, Dublin, Da This sppsralus Is for 
use In mixing and sifting fertilising materials, 
and the machine will deliver a mixture which 
la very uniform, Instead of dls< barging the fine 
Ingredients of the mixture first and depositing 
the finer part of the mixture In the bottom 
of the sacks which receive It, an objection met 
heretofore In devices of this sort 

MAKING SAFETY DEVICE - M. Boitchet. 
22 Bue Alphonse do Neuvlllc, 1’arls, Prance. 
The Inventor provides for Increasing the buoy 
ancy of the vessel at certain eritleal times 
when danger may accrue from undue proesure 
or water outside of the vessel, thus tending 
to Irtish the vessel Inwardly, or from excessive 
air pressure Inside of the vessel, having a 
tendency to disrupt the vessel or some portion 
thereof 

VALVE -A K Cat.-M, Mobile, Ala. This 
Invention relates more partlculnrly to a struc¬ 
ture comprising a easing which permits the 
use of parts whereby a double acting or a 
single-acting valve construction la provided 
Una of the principal objects here Is to pro- 


disks serve* at an Inking disk itself. and wtrnn 

removed permits the inking to he don# hy the 
Inner and outer concentric disks which form 
part of the normal structure of a machine. 

LOOM SHUTTLE — W H. Wthaoit, 7 Bed¬ 
ford Ht„ New Bedford, Mass This shuttle Is ar¬ 
ranged to prevent the alack of the thread and 
consequent breaking thereof, and to prevent 
the thread from accidentally passing out Of 
the aye at the end of the shuttle at the time 
the shuttle advance* from the shuttle box 
toward the cloth, us at this time the thread 
la liable to curl up and break on further ad¬ 
vance of tlie ahuttlo. 

STRAP AND TAR FORMING MACHINE,— 
P Mrtkknsaciikr, care of W. II. lUeh A Ron, 
708 ructflr Street. Brooklyn, N. V. Thi* 
machine is for use In the manufacture of 
umbrellas and other like purposes, and ha* ref¬ 
erence more particularly to a machine of this 
class which comprise a strip forming mechan¬ 
ism. a cutter for severing the formed strip Into 
lengths to produce straps or tab*, and means 
for simultaneously operating the strip forming 
mechanism and the cutter. 

ALARM CU1CK ATTACHMENT—R. 1>. 
Packakd, 3717 Otb Ave. Tacoms, Wash. The 
device Is for use in connection with ordinary 
alarm clocks, and the aim thereof la to cause 
« lamp to tie lighted when tbr alarm la rang. 
It comprises connections which are controlled 
by the position of the parts of the alarm mech¬ 
anism and are so arranged further that the 
lamp can he caused to remain lighted so that 


mu of the wooden tUepets of m 

species of wood. 1 ‘ 

MEANS POli INTERCHANGE OR HUBS- 
HAUER BETWEEN A STATION A STD A MOV¬ 
IES car— a f>. Smith sad 3, I». Smith, 
Stratford, Penn. Addrea* the former. TWa 



Invention relates to mechanism of the character 
set forth In a prevlou* patent, No. 1,049,688, 
Issued to those Inventors. It provides a ay*- 
tem of tubing leading from a railway station 
or other building In the proximity to a rail¬ 
way track, such tubing being adapted to de¬ 
liver carriers to and from a car, such carrtars 
being secured and deposited by the car as it 
moves along. 



set nnd the apeert change lever must he In 
ucutiul position before the cranking ran take 
place, and In Ihe event of a haik lire from the 
engine the ernuk will Immediately disengage 
from the engine shaft The use of the device 
Is liilcndi-d also to prevent Injtnv to u persou 
while tranklug un explosive engine 

Household rtllltlcs. VALVE. 

COOKING UTENSIL—G W Hl.iilK.rrr, .787 

E Washington St, Cortland. Ore The In- vide a valve which, when used as a double act- 
venlors purpose Is to provide a oovei for the | n|t valve. romprUes <o operating parts, wherc- 
vtwl wlilih will prevent looking without i,y the lower nnd upper valves may he incur 
liquid In the vessel, anil also loudense the ati-ly adjusted on their seals when the valve 
vapors formed during looking and return the |H | w)rit j asaembh-d or in taking up the nbuk 


liquid In tlie vessel, and also loudense the 
vapors formed during looking and return the 
same to the vessel Tills Is obtained hy pro 
tiding a cover formed of a series of superposed 
members having a large condensing surfHie 
W\STB AND VENT HYMTRM C 8 C 
Uni’ll 204 W 140th St, New York, N Y 
The object here Is to provide a svstein having 
a plumbers llttlug designed to roiineet the soli 
pipe with the vent pipe and a da pi ed to cun 
ueet wlfli bath tubs, sinks, water closets and 
other fixtures to he drained mid vented, the 


WINDOW KHAPE TESTER-J Isaacs. 
Ilobart. Okla Tills Invention has for Its olijeit 
the provision of a device bv luesns of which 
dealers In furniture and otlioi dealers soiling 


COOKER 11 W Uviin 
Washington D O An ob. 
to provide a device 111 vvli 
such articles as sausages 


h the cooking of 
;mv be conducted 
beating of other 
lie iirroiiipltahcd 
e flavor or esaenie 


with means for permitting Ihe flavor or esaenie _ 

COMBINITIO.V HM'l’LY AND WAHTE 
PI ATI IIIK l-OR LAVATORIES W A Speak- _ 

Man rare of Spenkimiii Nupplv and llpe Co, - 

Wilmington. Del Among the objects of this WINDOW hhade TESTER. 

Invention Is to provide u fixture of unusually 

simple and neat design wheiebv the nuinlpiilit blinds In the presence of the buyer, to ilemon- 

tlon of tlie llxtiin- Is faillltnled nnd the device strate that the Individual similes or blinds are 

rendered more reliable than previous ones. In propel .working condition, and wherein the 
Purther, to prov Ide a water supply fixture for supporting mechanism for the shades may lie 
lavatories whlili Is adapted to be used In con adjusted to any size of shade 
nei-tliin with stliinlaid Imslns wltliuut altera CLOTH WORKING MACHINE—O II Win- 
tloii thereof maxn, N ()th st || r0 okl.rii. N Y This 

DIHI'ENSINO HOWL S A Awns, 844 Tlf nmehlne winds or bolts quantities of cloth 

fnnv St llronx, N Y, N Y This Invention piled up In folds, each layer betug separated 

relates particularly to an Improved bowl for from Hie layer above and below the same by 
dispensing sugar and other similar material, sheets of paper or similar material The sheets 
and Iihh for an object to provide an Improved of paper are continuously removed by the 
Structure wlilib will nllow the dispensing of mnehlne at the same time that the operation 
measured quantities of sugar, and will prevent of winding the ilottv Is In progress 
nnv wasting thereof INKING DISK Ptllt PRINTING PRESSES 

GAS RANGE IUTUNEIt --E H At. urn, GIT - F J ANTKi.orri, Norfolk, V*. This Liven 


Ave. West Hoboken. N .1 This Invention re , , , , . . . , . 

lates to Improvements lu frame, for emhrold- ,0 " ln * the vehicle against Jar and Jolting and 
,. . . . . .. . . wherein yielding meehanlam Is eoneealed from 

1,,Jury and 

. . .. . ... tno entrance of auHt and the like 

proved Hlnicturrn in which no waatc apace* are 

provided Means provide for the ready removal SHOCK ABSORBER—J. II Nkdsb, 2437 
at times of the articles to lie embroidered. Center Ht, Raker City, Ore This absorber 
protects the arched springs of a vehicle from 
Prime Hovers and Tlielr Accemorlea, breakage duv> to auddeu rebound of the springs 
INTERNAL COMBUSTION ENGINE— N «« ‘he vehicle passes over an obstruction or 
II Htmrui. M Garden Ht. Htamford. Conn. O'Ugh ground. The absorber to In the form of 
The object of the Invention 1. to provide a feed B “P rln “ •«*'*»"!" 1° .*5° 

|„g mechanism for Internal combustion engines, "P r,n *» of th . u VL ' h,cle ’ whl '' h * 

such that the fluid to be fed will tie displaced w " 1 * 

from the piiniplug ehanvher and transferred to RESILIENT TIRE—R. E. Lcah, pare of Nel- 
Ihe working evllnder In a substantially umoin »«■> Dow, Luvornc, Minn In this wheel the 
pressed state while the Inlet port is opeu, tread la movable relatively to Ihe felly through 
FLUID OPERATED ROTARY PRIME tl1 " n * d | u,n of h*' 1 "'wrings and springe, such 
MOVER—G II AbRXANDRn end W G Roms- P«rts Isdng permanently Inclosed, whereby they 
son. respeetivel, at Doe St. and 5 Elm Cot- “ 1 t0 "opt free from entrance of dust and for- 
tages, Falconer Road, Ulrmlnghnm, England *•■■«*«« Provision I. made for malntaln- 
Thls invention relates to sueh fluid operated ln,f th '’ 1d " «“*•»» Ht «* e of ,uh rl- 

rotary prime movers ns rotary Internal coin- "* ,,on 

Ivuatlon, steam, water and air engines, of the TIRE SPREADING DEVICE.—J. O. Htew- 
type In which a pair of cylinders and pistons Aitr. 1201 Klrat Ave, Spokane, Wash In the 
1« arranged parallel with each of a pnlr of present patent the Invention refers to linprove- 
nxes mounted at an angle to enrh other, and went* In tire spreading devices, and has for 
the pistons nre connected Ivy suitable links with «» object the provision of an Improved strue- 
fhe members of a Hookes’ or universal Joint t» r '’ tor spreading n clincher tire structure so 
situated at the Junction of the axes, as to permit renilv Inspection of the Interior 

Hallways and Their ieeweries. DOOR FOR AllTGMGIGLEH _W. II. MINER. 

CONCRETE RAILWAY TIE-It, T Baubv, Hnyler Park Htatlon. Ctn.lnnatl, Ohio Doors 
Whitney. N. C The object In tills case Is of automobiles are ordinarily arranged to swing 
to provide a strong. Inexpensive and stable outward The Inventor has devised an Im 
tie which has Inrge bearing areas In the road provement by which doors are adapted to alldo 
ballast for each of Ihe rails, nnd the center horizontally In gutdoways and pockets provided 
«r which area Is substantially In allueraent in tlie body of the vehicle, and be has provided 
with the axis of the rail sueh doors with spring nttnchiiicnts ag a means 

GATE OPERATING MECII.VNIHM —J. H 0. »r aid Tor dosing them 
•Iaiiuimkn, 2» Fourth Ave, Nyack, N Y„ and WHIP HOLDER —F F Psiivan Marlon 
C A V J Heobkhthn, Nyack. N. Y This In- N. D. Thu Invention comprises means for en- 

ventlon < omprehends mechanism whereby a gaging the doubletree of the leading team or 

train In appro., hlng a predetermined part of other fixed support and a holder proper for 

a track provided with gates will cause the the whip hinged to live said means for swlng- 

gste to dose automatically, will actuate lamps m« movement, together with meaus operable 
serving as alarms and will retain the gates from a distance for swinging the holder, and 
<losed and the alarm active so long as the other means for returning the holder to upright 
train Is present. Imt when the train departs, position, the holder having moans for rlamp- 


i provides an auxiliary disk which may be 
d In connection with printing preasca hav- 


a track provided with goto, will cniise the the whip hinged to live said means for swlng- 
gate to dose automatically, will actuate lamps m« movement, together with moans operable 
serving as alarms and will retain the gates from a distance for swinging the holder, and 
<losed and the alarm active so long as the other means for returning the holder to upright 
train Is present. Imt when the train departs, position, the holder having means for rlamp- 
the gates are automatically opened and the | n g a whip 
alaim rendered Inactive. 

DOOR OPERATING MEK’HANIKM W E Bealgna. 

11 Altai a, rare of Kiott Mfg Co., llouaton, Tex DEKIGN FOR A GOULET.—E. W, NbwtoN, 
The olije,t here la to provide mechanism espe Chicago, Ill, This ornamental design for a 
dally adapted for freight car doors, wherein goblet shows an article of rather tall form 
with a sllui Stem and plain base, the aldo view 


Not».—C opies of any of these patents will 
lie furnished by the BrigHTinc Auirican for 
ten rent* each, l’lease state the name of the 
patentee, title of the Invention, and date of 


being controllable by of loncentrlc dlska with means for oscillating 
the position of a grid or spider associated with or rotating the disks In opposite directions and 
the burner for the purpose of supporting pans thereby more evenly distributing the Ink The 
or other articles to he heated auxiliary inking disk tuny he uttnrbed to the 

outer of the concentric Inking disks and may 

Atarhluea and mechanical Devices. 

THKEID CCTTING MACHINE- .I A 
Down. I' O Box 4HK. Fall River. Mass This 
Invention refers to Improvements In niiichtnes 
for culling threads upon pipes, bsis and the 
like, and for severing the pipes and bnrs ut 

desired lengths The purpose Is to piovlde a WfM 

atrueture which will rnntlnualli opi,rnte for wLH k 

threading a pipe, bar or the like and Inter 
mlttcntly severing the pipe or bar lul» lengths 

SHAPING ROLLH FOR HORHEhlBHC HAKH 1NKIN0 DISK FOB PBINTINO PRKKSRH 
—L. T. Pao», Box 104, Wareham. Mass The 

invention provide* means for mechanically I he spaced from the inner of said disks, thereby 
creasing and partially punching tba bars from I permitting the free movement of the Inner 
which banMhoM are *pbaeqneDtly node; pro-1 disk A cover for the Inner and outer inkinf 


■numn 


H 

i 


Ir. .f.t r/fm- HI I 0 w * w,gb t0 Cl111 nttentlon to the fact that 

I 1 1 i I I i. HX£Xi T i l f I I I i T i 1 I J. J 11 I I , J I we are In a position to render competent ser- 

POO H OPERATING MECHANISM, ‘“'l*' 1 "™ ch , of W*«»* « trad^mart. 

work. Our wUtt U’cmnpoMl of rooohanloftl* 

a pivotally mounted track I. provided for anp- cbem,CB ‘ ****** thoroughly 

porting the door, together with meohanl.m for ^rat!on.^.re ■» *•*?* 

swinging the track, in order to utilize the ‘J‘V*? e0mp i“ MttaM 

weight of the door tn opening and cloalng the D J° L'f 1 V •*** ,P * 

clallaed, technical, or actentlfle knowledge re¬ 
quired therefor. 

RAIL FASTENING—L. FapqpE, 52 Rue de We also have associates throughout the 
Louvlers, Ht -Germaln-cn-Uye (Belne-et-Olse), world, who aealzt In the prowcutton of patent 


France. Thl* Invention Insures the fixation o 


and trade-mark application* tiled I 


II by means of a device offering a resist- tries foreign to the United State#. 


dace to the pulling stress always equal to the jgo 

breaking strain of the metal of which It to 
constituted, allowing without any acrew thread¬ 
ing, a much more secure clamping than that 
of the screw spike and opposing nay Enktng Branch Oflee: 
of the rail on lt« support*, all there condition* 625 V Street, M. W 
being necessary for Insuring the fixation of tbs . Wubiagtea, 


Monk a Co., 

Mail BoHoUors, 

Ml Broadway. 

Mow Trek, M. X. 
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NEW BOOKS, ETC. 

War Time in Manila. By R»>ar-A<lmiral 
Bradley A Fiskn, U.SN., of the USS 
“Petrel" and "Mouadnook" during tbe 
War. 275 m> , mimoroui. lialf-U.no 
illustrations. Boston- Richard 0. Bad¬ 
ger, TImi Gurluun Press. 

It U main years since Dewey sailed Into 
Manila llav and fought (lie memorable action 
wltl. the Hjauilsh Iks*, but it l« not so long ago 
that the more Intimate Incident* of that action 

moiiuI evcwltmws fall to have a fascinating In¬ 
terest foi the rooder Much has ixxin wiltten 
nlsmt the naval and military campaign In the 

has appeared which curries such a pc. 
and Intimate touch as the sltnph and 
graplikally written account lotitulnisl In 
volume 
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staril III. 


aid.is.ni iil.MihUelv iluik Then 

tart about two fee. mill I thouglU how vety 
Hat I would lie wpiaslu <1 <>ul nginu»l that deck 


lug tower on the Petrel, 1 so 1 hart 

vt up, when* I could sit with my 
hove smoke and measure the range 
v and inform the captain of what- 
evei hn|Hirlant Incidents or movements my 
clearer view might enable nte to see” Says 
tile writer AImut the deeks of tho 'Petrel' 
things were entirely different, from what I had 
exported I hud sen many pliturcs of bailies 
and expected groat excitement 1 did not see 
any excitement whatever The men seemed 
to me to Ui laboring under an lulense strain ami 
to Ur keyed up hi the highest pllrh, hut to 1)0 
quiet and under iximjilnte self-control, and to 
lie doing the woik of bundling tho guns and 
ammunition with that morhanWal precision 
which la the result we all hoiie to get from drill 
Admiral Flake criticises the Hpanlatds for not 
putting thotr fleet, under the batteries of Manila, 
where four iiowvu'ful modern li l-liu h guns were 
mounted, guns which if properly handled, could 
have sunk the whole of the American fleet “Any 
one of those guns would Uuv e sunk out vis 
disabled tho other shltw ” The work deals 
most, Interesting and illuminating wav not i 
with the sea-fight itself hut with the open 
naval and military, width followixl Dewi>y' 
tory Anyone wlui wlslies 


d life i 




ttdikiln 


Of an unusually Intelligent Ullil observant naval 
officer who has the gift of Walking liolow 
fats, of things anti analyzing what ho so 
philosophical mlllil will do well to purt 
most Interesting work 

Machinery’h 11 andhook.. For Mneliine 
Shop anil Draughting Itoom. A Heft 
enne Hook on Machine Design and Shop 
Practice for tho Meelmnteal Engined, 
Ttnilmaker and Machinist New York 
The Industrial Press, 1914 12nto , 
1400 pp , illustrated. I’nee, $5 

(IfHtfttnt’rg has put out a referent e lunik that Is 
gtKitl to the eve untl helpful to the hand It em- 
IshIIoh the best of a twenty years’ accumulation of 
material with gleaidngs of linportnul data front 
hundreds of sourees Tin 1 work collet Is and 
systematizes I lie established principles anil prac- 
tlee In the design const notion and opoiarion of 
machtni.ry There lire tables- mathematical, 
logarithmic and trigonometrical, dala dialling 


fiendng with the assistance of the spermatozoon: 
anti In using these physioo-chemlcal agencies 
the result Is limited to fertilization and matura¬ 
tion, the hereditary features usually conveyed by 
the male cell naturally being absent This, how- 
over Is glory enough for tho time being It Is but 
the absorbing preface to what Is practically a 
science Loob's first two chapters set forth 
present status of this sclent* in language readily 
understood by any educated person The behavior 
of the egg under the chemical stimulant 
olwerved. and deductions as to Its chans 
the lulluenee of the spormatuzoor 
drawn A suggestion laynaul arc to-day closely 
following Ihe development even of abstruse and 
specialized science, subjects that were yesterday 
popular discussion are to-day topics of 
nvorsatlon \V by do not scientists more 
gi nernlly Include In their works a glossary of the 
terms used? This would add greatly to ttie satis¬ 
faction of the general reader, promote tho sale of 
hitv li works, and forward the cause of education 

JJ vnrmi’H Beginning Electricity. By 
Doji Cameron Shafer. New York: 
llariwr & Brothers, 1913. 8vo.; 275 pp.; 
fully illustrated. Price, $1 not. 

11 AHPElt'fV WlHKLF.HR BOOK. HoW tO UgO 
WirolosB Electricity in Telegraphing, 
Telephoning, and tho Transmission of 
Power. By A. Hyatt Verrill. Now 
York Harpor &, Brothers, 1913. 8vo ; 
185 pp.; fully illustrated. Pnoc, SI net. 
These two books, uniform in size, addreas them¬ 
selves to tha young student. The first forms an 
Introduction to the genera) subject of electricity. 
Written for "the real beginner," tho text shows 
oxtremo care In the selection and presentation of 
phases of a complex subject. What we 
know alaiut electricity It sketched In the first 
chapter, from a talk on tho behavior of oleclrlca] 
pass to simple experiments In static 
electricity, and to galvanic action. Batteries, the 
electric circuit, magnetism, ami their application 
In modern devices are but a few of the things 
explained. The second volume is a brightly 
written manual of wireless. Tho principles, opera¬ 
tion. and construction of wireless transmission am 
lucidly set forth with tho aid of lavish Illustration 
The chapter on tho establishment of a station 
deals with silo, construction of aerials Insulating 
and ground connections Tho student Is wisely 
taught lo make his own Instruments—foi In no 
other way Is such a grasp of essentials obtained 
as by making a tiling throughout 

MlThPkNHION BltllXIKH AND OaNTILEVERH. 
Their Koonotrue Proportion!! and Limit¬ 
ing Spans. By D B. Sleinman, C.K., 
Ph D New York D, Van Nostrand 
(Aimpauy, 1913 Ilium.; 185 pp. Price, 

The entrance of this little work Into a second 
txllllun has given opportunity for its revision 
The analytical studies of tlui relative merits of 
suspension and cantilever typos remain the same 
but them are modllleathins In nomeuilatuixi and 
definitions which allow the distinctions between 
theoretical and practical limits of span to be more 
closely drawn All alterations are In Ibe Intercut* 
of preelslon, tho bibllographleH have been ex¬ 
tended and references to articles appearing slut* 
tile pubUeatlun of tho first edition have tieen 
added Four folding plates Illustrate the described 


simple presentation of one of She most woodwtu! ‘ 
series of investigations to be found In «b* wb$e 
history of aolenoe. 

Phactical Pattern Making, By F. W, 
Garros. Beoond edition, revised and 
enlarged. New York: The Norman W. 
Henley Publishing Company, 191%. 
Prioe, *2. 

This la the second edition of a very useful book 
written by a pattern-maker of thirty y 
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ARTIFICIAL P AllTllLNOUKNKKIR ANI) Fer¬ 
tilization By Jacques Looli, Member 
of the Rockefeller 1 nstitute for Medical 
Research. Originally translated front tho 
Gorman bv W. O Hodman King, BA. 
Chicago: The University of Chicago 
Press, 1913. 8vo.; 312 pp. Prioe, $2.50 
net. Postage, 18 cents. . 

This Is an enlargement of the work that | n 1B0B 
sot the world talking—a description of tin, experi¬ 
ments that led tho press to announce that the 
artificial production of life was an ac< ,m,pllshed 
fact The actual extent at the achievement Is 
tl ftruljzaUon of the egg, di*- i 


of course, ths artificial ft 


In addition to the almanad. tables, and ptaMM, matter (s really prcMUtad. !yha kWil 
numbeni amtmg many new feature* a gtoreary of strongly recommended** a ^trustworthy *M 
photographical terms, with foreign equivalents; ' *' "* 

and reproductldn* of Incorrectly exposed and de¬ 
veloped negatives, which point their moral more 
effectively than pages of dry warning. The prog- 
of the past year la summarized, and helpful 
hints and articles abound. 

Handbook on Sanitation, A Manual of 
Theoretical and Practical Sanitation. 

By George M. Prioe, M.D. New York: 

John Wiley & Sons, Ino., 1913. 12mo.: 

353 pp.; 25 illustrations. Price, 11.50 

not. of pattern making, but also 

This handbook, first published twelve yearn ago, I tooU "">"*«** ln *“■«■» •“«»*«*»* «*■ A 
to Its rewritten form lo be unqualifiedly eom- v » lu » We P 01 ^ 0 ” of the book h to b* found In th* 
mended to boalth-tuspoctors and physicians It 'lustratod examples of pattern work In wood, of 
Is UHixl as a school and college text-book and ra *' Ukl work worit ' vibrator and 

might bo very profitably stndlod by tlgi general etrlPPlng plains .Specific instructions for piaster 
public It covers soil and sites, air, ventilation, work are also given. 

heating, water supply, sewage disposal, and A Htisviir nr Tnx Wnsix Pxnaini Bw 
Plumbing These constitute the material of the A R^ Ma^der N^ YotH}™ 
first part Tho second Is devoted to sanitary IWo & cT l'913 * 

ictlce. and deal* with the problems of housing. ! U 

trades and occupations, and of disinfection. Ro6a Mayreder's book attracted widespread 
o third part relates to sanitary Inspection aa a * ttenU °n throughout the German Empire aeon 
gives lmisiru.il Information on after It* appearance Written by a forceful woman ■ 
I service examinations, with many useful calms. , bv a forceful itylo, it la here presented to the reader 
mis and tables. The style Is condensed, but ta «« Uent tnmalatton by Mr. Herman 
Bcheffauer. The woman problem is considered 
from the economic, social and ethical-psychologioal 
The Wonders or Wireless Telegraphy, standpoint. It must be confessed that the author 
Explained in Snnplo Terms for the Non- ' makes tho most of the present rather confused 


Thu ''Wellcome'’ Photographic Ex¬ 
posure Record and Diary. 1914. New 
York. Burroughs, Wulloomo & (’o 
iYieo, 50 cents. 

The K«wd Is a neat little snap-flap pockot-book 
with procewca and tables, a number of blank pages 
are ruled for recording details of negative ex¬ 
posures, with space for an index. Diary aud 
memoranda pages follow A unique feature of 
thu book Is the circular sliding scale affixed to the 
Inside buck cover, which gives tlm correct exposure 
i seconds or fractions of a second. The Issue of 
special United States tslltlun Is a point that will 
ppual to American phot 


Solvents, Oils, Gums, Waxes and Ai* 
lied Hujihtancfs. By Frederic 8 Hyde, 
Ph B. New York- D, Van Noatrand 
Company, 1913. 12mo.; 170 pp. Price, 
$2 net. 

The factory chemist will find In tills condensed 
reference work descriptions of the organic products 
r commerce, with their chemical make-up, a hint 
< to Hie process of obtaining them, and details of 
iclr uppearance, qualities, and chief uses. The 
rodu< ta are grouped under general heads such as 
■rpono bodies, soaps, fatty acids, carbohydrates, 
le Any difficulty ln finding a required sub- 
*nce, due to Ignorance of tho classification 
under which It comes, Is obviated by a full Index 

The British Journal Photographic- 
Almanac and Photographer's Daily 
Companion 1914. Edited by George 
E. Brown, F.l.C. Fifty-third issue. 
New \t*rk: George Murphy, lac. Price, 
paper, 50 cents; cloth, 91. 

A triumph of compact corpulence, the annual 
lines to Vis till* year with Its usual quota of dtrw- 
rles. foi-mulm and paper*. Since the advertise¬ 
ments are responsible for more than two thirds of 
io volume's bulk, wo may bo pardoned for men¬ 
tioning them first They are not only ndvertlse- 
k - they are dlvertlsemento—good, bad. and 
Indifferent, but mostly good. Their photographic 
reproductions and the wealth of old and new 
apparatus they offer will bold the camera operator's 
attention as much as the text proper. The latter,, 


Technical Reader. By J. A. Fleming, 
M A , D Sc., F R 8 New York: e 78. 
Gorham, 1913. !2mo.; 279 pp.; illus¬ 

trated. Price, $1.40. 

The plethora of cheap works on wireless teleg¬ 
raphy. addressed to non-teclmlcal readers, hears 
the wide-spread Interest to this means 
of communication Our author condemns many 
of the popular handbooks on tills subject as giving 
''Insufficient explanations of the physical processes 
[lived ' The genoral render wlU find this work 
ling at greafet length and detail with the 
phases of radlotrlegraphy than do tho cheap books 
which objeilion is made It presents theories 
tho ether, i-lectrlclt.v, and electrons, gives the 
>wn fo< is of electric oscillations and waves, 
doHCrilH* wireless apparatus and its operation 
fully, and refer* to wireless telephony and tho 
iitilltailon of vlmroinagm-tlc waves Pictorial 
Illustrations are not sjiared wherever their Inclu¬ 
sion Is necessary to a quick graap of principles. 

Mbchank-h for Builiifkh, Part I. By 
Edward L. Bates and Frodenek Charles: 
worth. Lougmaim, (Irei'U & Co., 1913. 
12mo.; 201 pp , with diagrams. Price, 
$1 net. 

Students of building construction who desire to 
perfect, themselves in the principles of form and 
design are generally required to wade through the 
whoto subject, of applied mechanic* This toxt- 
ok selects from tlie larger study such subjects 
bear directly upon building problems. Volume 
[ireacnt* a first-year course of great flexibility, ln 
which Is given a thorougn grounding ta strength 
aud Uieory of structure 


Practical Hand Book or Gab, Oil, and 
Steam Enoineh. Stationary, Marine, 
Traction. By John B. Rathbun. Chicago: 
Charles O. Thompson Company, 1913. 
8vo , 370 pp.; illustrated. Price, silk 
cloth, $1; flexible leather, $1.50. 

Tlie work exhibits a thorough knowledge and an 
illllv to so exproNH tho knowledge as to make 
avallablo for the layman It deals with the 
construction, operation, and repair of all kinds 
of engines, with the various parts to detail, and 
with the different kinds of fuel. 

The Automobile Blue Book. 1913. 
Volume II. New England and Maritime 
ProviueoR. Now York: The Automobile 
Blue Book Publishing Company. Cloth; 
5|a x 9?„ inches; 1100 pp.; with several 
majm. Price, $2.50 

This handy guide, or touring handbook, hardly 
1MWd» an Introduction tlevering tlie motor rouUw 
of the New Kngland »>s-tion and tho Atlantic 
Provinces [if Canada, with connecting extension* 
Into adjoining states and provinces, with the care, 
detail and completeness that have characterize 
lids work ln thu past tlie book should most cer¬ 
tainly bo Included as purt of the equipment of all 
autolsu Tlie sections have boon systematically 
arranged for tbe convetdenoc of the wwr and the 
routes shown in graphic detail on tlie large Index 
map At the beginning of each route the prin¬ 
cipal points of InuiroHt along the way are outlined 
Coupled with this, is u complete and compre- 
lienslvc Index covering over 20 pages, that makes 
the matter of locating a city or town a very simple 
thing 

Beyond the Atom By John Cox, M.A. 
Cambridge' At the University Press. 
New York. G. P. Putnam's Sons, 1913. 
Hera we have a popular account of tbe new 
matter written by a man who bos been 
i with Prof liutbnrford, and has there¬ 
fore been privileged to witness at dose quartet* 

I anil discuss from day to day discoveries which 
have radically changed scientific conceptions with- 
'- the last decade Mr Cox begins by Introducing 
i to tbe atom In the seventies, but before Con¬ 
an I lug It with tho 


and Its phenomena studied 
chapter* on tbe vacuum tube, th 
new substances, disintegration, 
nudity (ft molecules, before the new oamwpttoRGf 


psychology. She place* In sharp cc 
treat the diametrically opposed views on the In¬ 
tellectual and emotional capacity of woman 
uttered by tho moat distinguished men to history 
—a very effective weapon Hhe takes rather too 
seriously, however, tho utterances of Lombroeo 
and Wotolnger and similar men whose scientific 
pretensions have long since been riddled. In these 
day* of feminism, equal suffrage and tbe general 
movement on behalf of women, a book such as 
that of liosa May rod or Hhould bo welcomed. It 
Is polemic, but eminently sane. 

Die Wasskrdrachen. Ein Bcitrog eur 
baullnhen Entwioklung der PlugmMchine 
von Joseph Hofmann, ProusMooner Regte- 
nmgsbaumoister und Kaiserlichor Rejpe- 
rungsrat a D. in Geuf. (Luftfahrtzeugbau 
und-FUhrung, Bd. XIV.) VI und 82 
Soiton 8®. Mit 57 Abbiidungcn im Text 
und 2 Tafoln. Munich: Oldonbourg, 
1913. 

In this book Mr. Hofmann, one of the pioneer* 
to aerial navigation lu Germany, dtacuswv the 
problems of tbe hydro-aeroplane ln a way that 
will be appreciated at lie true worth by the student 
of heavier-than-olr flight While the discussion 
is essentially mathematical, the mathematics are 
of a simple algebraic kind that anyone who has 
passed through a high school can easily under¬ 
stand The book Is by far tho best treatise on tho 
designing and flying of a hydro-aeroplane undo- 
various conditions that we have thus far seen. 
It constitute* one of tlie st 



liooks on aerial navigation edited by C’apt 
Neumann 

Leitfadbn der drahtloren Telegraphie 
fiir dib Luftfahrt von Max Dieck- 
mann, Privatdoz.ent filr reino und au- 
gewandle Phymk an der Tecbnwchwi 
Hochsehult! Miiiiclien. (Luftfahrtzeugbau 
und -FUhrung Bd. XI11.) X u. 214 Seiten 
8® nut 150 Toxtabbildimgen. Munich. 
Oldenbourg, 1913. 

| The author of a simply worded book on *o highly 
technical a subject as wireless telegraphy finds 
I himself ln an awkward position He cannot tr' 
anything for granted, for which r 
explain at considerable length ot. 
terms which form part of tho e 
tullectual equipment of every wlr 
Accordingly, the author of this bw* was con¬ 
strained to discuss to hi* Introductory chapter* 
Ole atomistic conception of electricity, direct 
current*, closed and ojieu oscillatory circuits, 
radiation, etc. This he has done with rare 
lucidity, with the result that the following por¬ 
tions of his book, which deal properly with wIngres 
telegraphy and ll« application to the aeroplane, 
should be thorouglily understandable by any 
| educated person. 

Accounting, Practice and Procedure. By 
^rthur Lowch Dickinson, M.A. New 
York: The Ronald PreSa Company, 1914. 
8vo.;315-pp. 

. Accounting Is a highly Important eonoomltant 
of business—particularly of big budneas. Yet, 
as the author points out, as a profession It Is at 
a disadvantage to comparison with that of law. 
since Its often momentous decision* are arrived at 
privately, and the world at large never hears of 
It* solutions. After devoting a chapter to book¬ 
keeping, the reicceodlng seven chapters take up 
tbe income account and tho balance sheet, Later 
we consider some problems in oast accounting, 
and finally the respoaslbllltlea ot the public ac¬ 
countant ore dealt with. An appendix contains 
sections of the English laws relating to auditing, 
consolidation, prospectuses, etc., and th* form 
of balance sheet statement prescribed by the 
Interstate Commerce Commission for steam 
roads. The New York form far the annual 
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hidour Engineers 



Design ike 

best LigktWeight Six’ 

C. They said, “how about costs?" 

C. We said, “that's up to you—go ahead with 
quality as your standard—we’ll talk about 
cost when the car is designed." 

C This leeway was just what they wanted—it started 
them off with true engineering enthusiasm. There 
never was a “big” engineer who (like an architect) 
didn’t hate cost-hamper when he was trying to de¬ 
sign for quality. 

C They used their leeway to the limit—and when they 
got through we OK’d the designs, suggestions and 
specifications without snipping off a penny of legiti¬ 
mate, quality-ensuring expenditure. 

Delco C Here are some of the results of this "open policy" of motor car designing 


Standard 

Torpedo, Four Passenger 
Touring, Five-Passenger 
Price, Complete 

$2,150 

Streamline 

4, 5, 6 or 7-Passenger 
Price, Complete 

$2,250 


Third— Timken Bearings 

Fourth —Warner four speeds ahead and re 

verse transmission, with direct on third, and 

mounted on Timken Bearings 

Fifth —Spicer Joints, Warner Steering Gear 

and Timken Bearings Motor driven tire pump 

Sixth —Specially, originally and beautifully 

designed Moon bodies 


First— The motor is built by the Continental 
Mfg Co (our design)—with the Continental 
manufacturing standards of finish, smooth¬ 
ness and quietness. Weight but 590 pounds. 

Second— All cars equipped with Delco Start¬ 
ing, Lighting and Automatic Ignition System. 

The system that has stood the test of three 
years. 

A Genuine Light Weight Six 

—weighs no more and costs no more to operate than a Four of the some power Yet—it 
is no underweight skeleton or miniature of a car—big roomy and heavy enough to ensure 
stamina—a car that stands up. 

The Moon Dealer in Your City 

will be glad to demonstrate Moon quality If there ii no Moon man there, wnte us You’ll 
never know all the reasons why a Light Weight Su is the car for you until you’ve seen I 

MOON MOTOR CAR COMPANY 

ST. LOUIS, U S. A. 




* WALDORF-ASTORIA 


ELECTRENE FIRE EXTINGUISHERS 

are without question the most efficient and 
convenient that are manufactured today. 

We are ready to enter into open test 
and competition with any Extinguisher 
of the same liquid capacity; and that 
is the surest proof that Electrene has 
points and features not possessed by 
any other. 

You don’t have to pump, which is a two¬ 
fold advantage—it takes no energy and be¬ 
cause of this your “aim” is sure. 

When larue Corporations (whose watchword is Safety 
First) test an extinguisher for years and adopt it; enough 
is said. 

The New York Interborough Rapid 
Transit System’s Engineering Depart¬ 
ment has officially adopted the Electrene h ire Ex¬ 
tinguisher and has placed a big order. This after test¬ 
ing for a period of about two years 

The Electrene Fire Extinguisher is standard in the 
New York Fire Department 

Electrene is in a class by itself. As to sizes, one 
quart size is foi house, automobile and general private use. 

One and one-half quart size for Railroads, Factories, Fire 
Departments, Hotels, Office Buildings, etc , etc 

Among the Big Users are : 

The Brooklyn Rapid Transit Company 
which has placed 1,000 ELECTRENE Fire 
Extinguishers on its Electric Cars. 

The new Biltmore and the Waldorf- 
Astoria with 300 ELECTRENE Fire Extin¬ 
guishers in their equipment. 

The New York Central which has equip¬ 
ped Its electric locomotives with ELEC¬ 
TRENE Fire Extinguishers. 

The Southern Pacific R. R. has just 
reordered a number of ELECTRENE 
Fire Extinguishers. 

The Standard Oil Co. of N. J. has given 
another reorder after two years use. 

The Consolidated Electric Light and 
Power Co. of Baltimore has just reordered 
100 machines of the 11 quart size. 

The Gold Medal and Diploma of Merit at the 
International Exhibition of Safety and Sanitation 

held in the Grand Central Palace, New York, 
December 11th to 20th, is a clinching proof of 
its excellence — if further proof is necessary. 

Send for our illustrated booklet describing the Electrene 
Extinguisher in detail—what it is—what it will do—and 
what it actually has done. Find out about its convenient 
sizes 

ELECTRENE COMPANY 

Whitehall Building New York 


Caul 

(CeneUttM from p*et tM.) 
portent light stations as tbs Ambrose 
channel to New York and the Delaware 
River channel to Philadelphia. As the 
light burns continuously, it i» tree that 
considerable gas is wasted, but the cost of 
the gas wasted during daylight hours is 
insignificant compared with the pay of an 
attendant; and, besides, these buoys are 
of ton placed on dangerous shoals and reefs 
which arc unapproachable except In calm 
weather. 

Mr. Dalen has also invented a valve 
used in the A. G. A, system, operated by 
sunlight for automatically turning the gas 
off during bright hours _,and turning it on 
again in fog and darkness, but so far it has 
not been practicable to install these son- 
valves on buoys. On stationary tight 
towers, however, they have proven a de¬ 
cided success. That the sun valve is not 
affected by the temperature of the air is 
demonstrated by the fact that the light¬ 
house Bureau has installed them on lights 
in the icy waters of northern Alaska and 
in the tropica! seas of Hawaii and the 
Philippines with equal success. Its con¬ 
struction and operation are based upon the 
well-known physical law, that a dull dark 
surface will absorb more heat when ex¬ 
posed to light than one with a bright and 
shining surface. The Dalen sunvalve 
shown in section in Fig. 6 comprises a base 
having gas inlet and outlet passages, an 
upper dial plate supported by posts on the 
base and a disk slidable on the posts and 
pressed downward by a coil spring between 
the plate and disk, upon three outer rod* 
mounted in the base and a central cylinder. 
The outer rods are of copper and have a 
surface of polished gold so as to reflect as 
much of the Light as possible, while the 
cylinder, which is also of copper, has its 
surface covered with lampblack, in order 
that it may absorb the maximum amount-! 
of light. This cylinder at the bottom rests 
on a valve controlling the gas inlet, and at 
its top it bears against a screw in the dial 
plate By manipulating this screw, the 
sensitiveness of the devioe can be adjusted 
to any desired degree. The spring shown 
inside the cylinder is for varying the co¬ 
efficient erf expansion of the cylinder. Tho 
whole devioe is inclosed in a glass cylinder 
to protect the parts from the weather. 

The operation of the device is as follows: 
Changes in the temperature of the air will 
affect the rods and the cylinder alike, for 
they are of the same metai, but in daylight 
the polished surfaces of tho rods will re¬ 
flect the light and hence will absorb prac¬ 
tically no heat. Meanwhile, the blackened 
surface of the cylinder will onable it to 
readily absorb heat which will cause it to 
lengthen and thus force the valve down 
on its seat and ishut off the light. When 
darkness or fog comes on, the cylinder and 
rods again assume the same temperature, 
and as the cylinder again shortens, the 
pressure on the valve plate is relieved, 
permitting a small spring on the end of the 
plate to open the valve. 

On the canal, the sunvalve will be used 
both with the constant flame lights and 
also with tho flasher. Fig. 6 shows a light 
equipped with the flasher and sunvalve. 
In this arrangement the sunvalve will be 
interposed in the gas conduit between the 
governor and the flashing mechanism. As 
in the buoy lights, a pilot flame fed by a 
pipe direot from the governor must bo 
employed. 

For the whole canal and its entrances, 
about fifty light buoys and about ninety 
beaoon towers, range lights, etc., will be 
installed, and this should be sufficient to 
insure safe navigation at all times. 

[How the Locke of the Panama 
Canal are Operated 

(Concluied from pays M ) 
these devices in Incorrect sequence; for 
instance, opening a gate when the chain 
tender is not In position or s 
valves are open, etc. 

There is also an Interlocking 
tios that is used In connection with the 
intermediate gates which divide the leeks 
ijuto abort motions, This arrangement is 

--~ “ -'JjjtSB'M. 



INDIAN BASKETS, boot on earth, bend*, warn- 


INQUIRIES 


enmud email metal rtnc*. 

**“ “<* •-«• 

Concerns In tbe mM- 

Jnquirv No. tt&7 Wanted the came and addrwe 
of a manufacturer of a machine for aceitoped paper 
favors and enpa. 

Inquiry No. »Ji S —Wanted the name and addnaa 
of maker of a machine to cut ailgranutate leather. 

-rsM; ssnas'wji^asrs 

safety rants. 

Inquiry No 0190 Wanted the name end add ISM 
calabash pipes for smoking 

UNIQUE SENSATIONAL NOVELTY 
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PATENT FOR SALEj 

a A practical and simple 
combination _ lock, also 
eultablc for trunk* and 
Niteaa- .. - - 

ft 1 . 

lora and terme,. 




Look up TOUT 


Patents 


ent right* Tying dormant for want of capi¬ 
tal or of the right people lb work them. 
Our Company!* prepared to take us, ex¬ 
ploit, or help finance European rights W 
sound inventions or patented uticlstt 
also to report on their utility and validity 
under guidance of the Company's own 
Board of Examiner* and Experts. 

**nd model* er panama ao4 mtr*t wnahwa ■'< 






KLEINFONTEIN MINE, JOHANNESBURG, SOUTH AFRICA 


Thu mM h aqulppud %tth Rubber Convevlnft Belts attretalln* one mBe In length and in 
constant and satisfactory operation tor 12 Wars, Thera are tour sorting belts 36 Inches In 
width on I OO-loot centers, and 24-Inch conveyors on which the crushers discharge 260 
Ions of 3<4nch and smaller ore every hour. The total capacity of belts in the mill is 
2000 tons a day. In addition, there ere waste material bells 36 inches wide, conveying 
waste rock, ashes, cyanide and sand to the dump pile. These discharge from one lo the other 


ten hours. Olhor Important Ins 
wanna 5<eel Co. Buffalo; F.d 
Sand St Gravel Co, Port Wash 
St Coke Co.. Philadelphia. Cram 


Helping the Engineer 

Solve a Difficult Problem 


The mining or mechanical engineer has many 
important problems to solve. Their accurate 
solutions are vital to his success. 


Some of these problems arc intricate and in¬ 
volved. In dealing with them the engineer 
finds that he saves time and labor, and doubly 
insures the accuracy of his results and the per¬ 
manent utility of his work, if he calls to his aid 
specialists who have made a life study of some 
one branch or phase of engineering. 

Connected with this company are members of 
the American Society of Mechanical Engineers 
and graduates of leading mechanical schools, 
who. in addition to their general technical train¬ 
ing, nave spent many years in the study of rubber 
from an engineering and scientific standpoint. 

Their researches and experiments have not 
only resulted in the invention and improvement 


of various types of rubber belting, both trans¬ 
mission and conveying, but in the acquirement 
of a vast fund of specialized information which 
is invaluable to the mining and mechanical 
engineer. 

This information is not a factory secret, ex¬ 
cept as to the formulae of our products. An 
important part of our work is educational. 
Members of our staff regularly prepare papers 
and lectures, illustrated and otherwise, for the 
benefit of technical schools, colleges, etc. 

We are equally glad to give time and 
thought to the problems of the engineer. 
From the records of o;r large operations and 
our laboratory experiments, we can furnish 
many important facts and suggestions, and 
we arc always pleased to he given the oppor¬ 
tunity to do so. 


Lamina Conveying Belt 


This belt differs from other types of conveyor belt in a most import¬ 
ant structural detail- 

Its plies are laminated and independent 

In a belt folded from one piece of fabric, each ply Is affected by the 
wearing out of the first ply. Thus it often happens that when the sur¬ 
face wears out, the entire belt weakens and goes to pieces. 

Not so with Lamina Belt. If the surface wears away and is entirely 
eliminated, the rest of the belt remains intact. The wear simply devolves 
upon the next ply, and so on, from ply to ply, abrading the belt by de¬ 
grees, and thus greatly prolonging its life and usefulness. 

It needs no extended argument to prove to the engineer that this type 
of construction it «cientifically correct. It is sufficient to say that in hun- 


Are you thoroughly informed as to the rapid strides recently made in 
the improvement of rubber belts trad their proved superiority under all 
kinds of adverse conditions? Have you at hand exact, authoritative infor¬ 
mation as to the construction of rubber belts; the proper selection of 
duckt the correct principles of friction; the proper methods of handling 
and repairing; the correct manner of figuring requirements, dimensions, 
etc.? Thme, and other topics, ars fully covered in a useful booklet en¬ 
titled, "A Little Story of Rubber Belts.” Sand today for a copy of this 
book-~it Is free. 

The Manhattan Rubber Mfg. Co. 


dredsof important installations, many of them of the most exacting nature, 
Lamina Conveying Belt has absolutely proved its superiority by giving a 
greater moving capacity and a lungtr endurance run, with less trouble 
and less repair than any other type of conveying belt m use. 

Extensive conveying installations inn heavily into money 
in the end Lanuna Belt will save a handsome percentage of that 
money. The proof is at your disposal 

Have you undertaken the installation of a convey oi to move any kind of 
material,such as ore, coal,gram, phosphate, stone, cyanide, sand or cement f 
If so, write us, stating the conditions and lequircincnts fullv. We can 
save you time and labor and help you to attain the highest degree of effici¬ 
ency in the finished installation 



PASSAIC, N.J. 


Have you a mill to belt for power? 

If so, you need Condor Helling It is. the nn 
It is costly because of the labor and materials 
nomica! because of (he service it gives 

Condor is the last word in hcavv duty transi 
and treatment of the rubber, in the selection an 
tific application ol the friction. Condor stands i 
I t is sold under the most sweeping guaranti 
guarantee of more service or a new' licit. 

Condor is meeting with a constantly im lensi 
In mills of all kinds it set s new records in licit i 




















Get the Personal Touch 




rt lenient 
can induce you 
t o k <> t o 11) e 

/•js-v ~m / nearest Mitchell 

UjL>\ dealer and take a 

X ride in his demon- 
strator, then the ob¬ 
ject of the advertise¬ 
ment has been accom¬ 
plished for we think the 
Personal Touch will sell the car 


No sensible twentieth-century man will buy 
anything direct from an advertisement The real 
purpose of advertising is not to cieate a demand 
or make a sale, but to create a desire to see the 
article advertised. 

The claims we make for this car are so many 
and they will sound so bombastic and egotistical 
in print that we haven’t the heart to inflict them 
on you. The only way to prove the car is by Demon¬ 
stration and the only way to make a demonstration 
is to get you in the tar and let you tun it yourself. 


sell one If wc were not absolutely sure of what 
the personal drive will do we would try the ad¬ 
vertising and the hot-air plan of sale. But this 
car has jierformed so admirably for every man 
who has bought one that we know what it will 
do for you So we don't fear the personal touch. 

Now then, if the personal demonstration pleases 
you—if the car performs to your satisfaction 
and you arc sure of its action, don’t buy until 
you ask yourself this most important question: 
“Will the maker of this car live up to the moral 
resiKinsibility that every honest manufacturer 
should feel and observe? What is there behind 
him to prove that he will ?” 

The answer of the Mitchell makers is this: 
"Eighty years of faithful service to the American 
Public —eighty years of telling the truth—eighty 
years of building honest merchandise and selling 
it close to cost.” And to confirm this we have 
the evidence of 30,000 Mitchell owners who love 
the car as we love it—who love it for what it 
has done and what it can do—who love it for 
its hourly, monthly and yearly efficiency, its last¬ 
ing qualities and its economy of maintenance. 


Sitting at the wheel of the Mitchell you get the 
feel of the car. You will understand after you have 
run the car a mile or so just what we mean by 
superb mechanism, ease of control, prompt re¬ 
sponse and knowledge of power You will under¬ 
stand without being told what we mean by sturdy 
build, engineering balance and proper distribution 
of strength and resistance to road strain. But no 
amount of advertising or printed matter can pos¬ 
sibly make you understand or appreciate these 
features. You’ve got to see and feel to know 

Running the Mitchell yourself you will get 
the personal touth —you will know just what the 
action is, whereas if you let someone else run it 
you will he accepting hearsay evidence. And we 
want you to know that it is a risky proceeding to 
invest a lot of money in an automobile on hearsay 
Any automobile looks good when it is running by 
you yet half of them will reveal coarse mech¬ 
anism if you sit in the driver’s seat and get the 
feel of the whole affair. 

We welcome the personal demonstration. It 
leaves nothing whatever to chance It's the only 
way to buy an automobile and the only way to 


The families that created this concern 
eighty years ago, own it yet. The reputation 
they gained half a century ago for decency 
anti honor remains intact today. This is your 
guarantee of insurance. This is the undeniable 
asset that goes with every Mitchell car and makes 
your purchase an investment rather than a 
speculation 

No motor car is cheap. Nothing in the form 
of a vehicle that costs over a thousand dollars is 
cheap. Some cheap cars are awful cheap and 
sonic arc mighty expensive whether cheap in 
price or not So that to get the full worth of 
your money and to be assured that you are not 
making a mistake, take the personal demonstra¬ 
tion and ask who is behind the car that you are 
asked to buy. 

Go to your nearest Mitchell dealer today and 
borrow his demonstrator for half an hour. Sit 
at the wheel yourself See how it feels to drive 
a car that has the real quality in it. If there 
isn't a Mitchell dealer in your neighborhood, 
write us direct at once and wc will find a way to 
give you this personal demonstration. 


Here is the Equipment for all the Mitchell Models Which is 
Included in the List Prices: 

Electric self-starter tad generator—electric lights—electric horn—electric magnetic exploring lamp- 
mohair top and dust com—Tungsten valves—Jiffy quick-action side curtains—quick-action two- 
piece ruin vision wind shield—demountable rims with one extra—speedometer—double extra tfan 
carrier—Bair how holders—license plate bracket—pump, jack and complete set of first dam took 

A model for every taste and requirement 

Ufifc/ief/z&u&UCofolltfa 

Racine, Wis.U.S. A. 


Eighty years of faithful service t& the American publlg 




valves are 
These also are 
can be operated 
combination to e 
a pair of locks amt. 
would otherwise : tj^ Ttrfs ei 

filling coutrfaW in o' ' ' - 

lock which to full to dow lnto a lii 
Us side In the other charnel untfl l 
level of the water to the name Is t 
locks, thus using a portion of t‘ 

The*faet that the control board 
working miniature of the look 
operates shows the operator the 
condition of gates. height of water, 
and, consequently, having -the whole eenr?'^ 
dltlon In miniature under bis eye he know* 
what to do next and when to do It; 
operator receiving hts Information he ^ n 
movement of the vessel from a towing 
8 ter. 

How a Vessel to Locked Through. :,‘V 

iet us now take a vessel through A rot , 1 
of locks: It proceeds Into the lock two- j 
bay either under it«l own power or wt 
of a tug, and comes to n full stop, ft 



trot of tour electric locomotives—two for¬ 
ward to take it along, one on eadh side, 
and two others astern, one ou each side, 
to keep the vessel In the middle at the 
waterway and to stop It when It tout!'. 1 
reached the proper point, and to prevent) 

It from moving forward too rapidly. 

After the vessel comes to a full stop in 
the foretwy Us position Is given by the 
towing master to the switchboard attend¬ 
ant wlio, by moving a control switch lever, 
causes the towering of the fender chain 
and tbe miniature fender chain ou the 
control board after the lock gate to in 
the proper position. 

Now the vessel advances into the lock 
by means of the electric locomotives. Hue 
fender chain Is raised and then the mas¬ 
sive gates are shut behind, the miniature 
control boerd gates In the meantime Indi¬ 
cating this movement. When the water 
on opposite sides of the gates in front of 
tbe vessel lias l»een raised or towered, as 
l lie case may lie, until the water on both 
stiles is at the same level, as shown on 
tbe water level Indicators on the control 
Istard, these gates ure opened and the boat 


Is pulled Into tbe next compartment. 


The Molecular Air Pump 

(Concluded from page SOS.) 


second groove connects with the suction 
of a third groove whose pressure opening 
communicates with another suction open¬ 
ing and ho on, the grooves l>eing In series 
and the effect being cumulative. The 
pressure is lowest in the central groove and 
increases uniformly toward both ends at 
the cylinder up to the pressure produced 
by the rough pump. The last Is connected 
by a rubber tube to the notate T which 
communicates with the interior of the. 
casing B. Tbe bearings of the shaft are 
oil-sealed, and the oil is prevented from 
penetrating into the casing by a spiral 
groove cut into the shaft which forces the 
oil outward against the atmospheric 
pressure whenever the shaft rotates. Tbe 
spiral grooves act only when the shaft 
rotates with a certain speed, and K is there¬ 
fore necessary in starting the pump to take 
care that the rough pump is not oonneeted 
with the molecular pump until the latter >. 


MW pump air must no admitted into it 
before stopping the driving motor. Kg, 6 , 
shows the pump mounted on a common 
base with an etectrio motor of H bo*#-, 
power which runs at 3,00ft revolutions per 
minute. The pump is goofed to tiwmottir 7 
by a belt and runs at 8,000 to 12,000 : t 

hitions per minute. The starting switch 
of the motor and the stopopok leading t9 ‘ 
the rough pump lock each other 
metteaily so - that a mistake in 
and stopping the pump cannot be 
As the new m&eeular pupifi 
by tho motion of the motoetdu' ** x 

expeeted that |t,wW 
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. tot* tested .to 
* that sparks were formed to a 
^“uten eatoebtedk parallel 

8 _- -■ A* * rinSur vaouuun 

teiobtoteed tolesstfakn ft» sseoada 
kteetotoy pump, »to> designed by 
Md«, ft will burnt that the «ffl- 

of tbs new pump is extraordinarily 

a«* St tew beat (mad that when** a 
fMM of 0.00001 mBIkwter of - 

■ m'k> m&d ** Oaede’s 

oary pomp to att average k 15 minutes, 
tbs same result la obtained with the 
mokoukr pump to 4 minutes, and tbis 
without tbs two of any drying agent. 
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Koto* for Iitv e wt o r a 


„_ l IMatotW, Of Now York 

Oft* hat seotuwd a patent No. 1,070,535. 
(ora sonditawit, holder which include* two 
mmtatoera spaaed slightly apart at their 
upper perforated end* with out off 
for controlling the discharge from their 
respective container*, the cut off 
bekv connected for Joint movement and 
having a part to the apeoe between the 
container *o that it can be operated by the 
finger of the user when the bolder is grasped 
(W use. 

Ute-Navlug Appliance for Coal Mines.— 

Consul H. D. Van Sant ot Dunfermline, 
Scotland, tell* of an invention that la at¬ 
tracting attention among the coal miners 
Of the Duiffermltne district, being designed 
fdr the saving of lives in the event of a cage 
rope breaking k the mine pit. The Inven¬ 
tion includes two extra chains coming from 
the base of the rope and running down the 
aide of the eage and fastening to four pieces 
of strong wood that project from the four 
bottom oofners of the eage. When the 
weight of the cage is on these chains the 
wood pieces arc draw® inride the frame¬ 
work of the cege, but when the weight is 
off, as when the rope breaks, the wood 
pieoes project by mean* of springe and 
engage the bunting and bring the cage to a 
standstill. 

Convict Ingenuity.—Convicts in dose 
confinement and under what is regarded 
as very strict supervirion, constantly sur¬ 
prise the public by the skill with which 
they avoid the authorities. We recall 
reading of a convict in the Tennessee State 
prison who was carrying on counterfeiting 
operations until the plaster-of-Paris molds 
were found, and it developed that he had 
succeeded in melting the baser metal by 
means of a wire connected up with the 
electric light wiring in his cell. 

A Typewriter for Writing Bengali, an 
adaptation of an American machine already 
extensively used in India, is described in a 
recent consular report. The same type¬ 
writer had previously been adapted to 
writing seven Indian vernacular languages. 
The Bengali alphabet contains 
sc ten, but many of theaeare identical with 
others k some of their parts. The actual 
number of characters engraved on the typo 
blocks of the machine ia only 02; these can 
he variously combined, with the aid of 
“dead,” or non-carrisge-ope^pting keys and 
harik-specans, so that any letter to the 
alphabet oaa be producedL Apparently the 
adaptation cannot be applied to machines 
having a type guide, whereby the printing 
point is Nstirtotad within defined knits, 
to shuttle or type-wheel machines. 

Recording the Cowee of Eaemy’a Ship. 
-A patent, No. 1,084.007, has been issued 
to Fitoaoesao Spate**!, A lieutenant to the 
Indian ftoyal Navy, for 
automatically and contemporaneously re- 
eordkg the course of the ship on whioh it 
is mourned, and of tot onemy's ship. The 
appitoteto'diMito the karri of the ship on 
wMohtt k mauntedreootea autotnatkafiy 

.. J thesamotime 

Inrt Hn|||teffr gWlft aar^f fTfll lff it ' 



of ex' Mfts Thomas 
whereto it was sought W invite an aban¬ 
doned application, the Commissioner of 
Patents in gran ting the petition called 
attention to the fact that the mspom 
(he official action which the Examiner held 
was insufficient was filed in the Patent 
Office more than a month before the ex¬ 
piration of the year sod said, “One who 
waits until about the last day to file a re¬ 
sponse does so at his own risk, but where i 
the amendment is filed in ample time the | 
applicant is entitled to some considera¬ 
tion." 

What is Distinctive Name WritlagT- 

In the case of Flanders A Flanders Manu-1 
factoring Company vs. Studebaker Cor- 
poration, Assistant Commissioner Frazier 
has held that the word "Flanders" written 
with a slight peculiarity in the letters with 
a paraph thereunder and with the upper| 
end of the F extending in a long flourish 
thereover, is not written In such a dis¬ 
tinctive and peculiar manner as to mako 
the name registrablo as & trade-mark, and 
quotes the decision ex parts C, H. Allen 
Company, saying “the distinctive manner 
to which the name is displayed must be of 
a character as to give such a distinctive 
impression to the eye of an ordinary ob¬ 
server as to outweigh the significance of a 

ere name.” 

Important Preliminary To Interference 
Declaration.—Following an order of 
Commissioner of Patents, it is now pro¬ 
posed that preliminary to the declaration 
of an interference, the files of the inters 
ferine parties shall be submitted to the law 
clerk of the Patent Office for a final review, 
in order that his Judgment may aid in de¬ 
termining whether the interference shall bo 
declared. This is important, as it may 
avoid the declaration of interference in 
many cases where the interference should 
not he instituted, which oases frequently 
result in no benefit to either party and 
considerable expense to both. 

Division of Re-Issue Applications.—The 

new Commissioner of Patents, Mr. Ewing, 
early in his administration, indicated his 
intention of not blindly following pre¬ 
cedents. In the oase of ex part s Van Nos¬ 
trand, he overruled a decision of many I 
years standing, and held that where an ap¬ 
plication is filed for the re-issue of a patent, 
division eannot be required. In his de¬ 
cision. the Commissioner said, “the issu¬ 
ance of a re-issue patent is not the grant¬ 
ing of a patent, but the exeroiso of the 
privilege of oorreoting a patent already 
granted, for whioh the law providos a fee 
different from the fee required originally, 
and 1 find no authority for requiring the 
applicant to pay more.” 

Some Adjudicated Patents.—The Col- 
man patent No. 672,636 for a Knotting 
Machine has l>een held valid and infringed 
to Byrd Manufacturing Company vs. Col- 
man; the Hall patent No. 692,277 for an 
Incubator as limited by the prior art aud 
the specific language of the claim has been 
held not infringed In Hall, Mammoth In¬ 
cubator Company vs, Teabout; the Smith 
patent No. 692,935 for weft-repleaish- 
Ing mechanism for looms, as to claims 
13 and 14 has been held void for took of 
patentable novelty In view of the prior 
Northrop patent No, 600,016, to Crompton 
A Knowles Loom Works vs. Stafford 
Co.; the C'olman patent No. 755,110 for 
a knotting machine has been held valid and 
infringed in Byrd Manufacturing Company 
v. Caiman; claims 2, 3 and 7 of the Keyes' 
No. 923,534 for an improvement in 
neckwear have been held void and claim 
1 valid and infringed in Slip Scarf Company 
v. Blanchard A Price; claims 1 and 2 of I 
the Miller patent No,. 1,007,041 for a 
seat and look hate been held 
void for lack of patentable novelty and 
invention in Biddle V. Hodge A Graves 
Co. and the Coldwell A GHldard reissue 
patent No. 11,023 (original No. 537,234) 
{for a warp stop motion for looms has been 
held void as to claim 19 as not for the same 
I kvention disclosed in the original patent 
valid and infringed as to claim. 23 
25 in Celdwril-GiMard Co. v. Stafford 


The roadway illustrated above 
runs along the banks of the Wabash 
River at West Lafayette, Indiana. 
In March, 1913, the great floods 
raised the river to the white mark 
on the tree at the left of the pic¬ 
ture, completely submerging the 
macadam roadway. 

This stretch of road was construct¬ 
ed in 191 I with “Tarvia X," and 
the condition of the highway after 
the flood gives ample demonstration 
of the fact that a Tarvia-bonded 
roadway is waterproof. 

Tarviated macadam sheds an ordi¬ 
nary rainstorm immediately. Water 
does not percolate into the surface 
or loosen the Tarvia bond. 


In this instance, the road got more 
than an ordinary wetting, but after 
the waters receded the macadam 
was found still in excellent condi¬ 
tion, unchanged in contour, and 
ready for traffic without any atten¬ 
tion or repairs. 

“Tarvia X" is a dense, viscid, coal 
tar compound of great adhesive 
power and immune from damage 
by water or weather. Used as a 
binder, it so increases the strength 
of the macadam as to make it 
automobile-proof and erosion-proof. 
The saving in maintenance expense 
and the prolongation of the life of 
the road more than balance the 
cost of the Tarvia treatment. 
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Unity of interest means 
unity of effort 

TKe owners, the board of 
directors and the executive 
officers of the Pierce* Arrow 
Motor Car Company are 
one and the same ((roup 
of men. The 

PIERCE- 

ARROW 

organization is, and Has 
always been, one of united 
individuality, one entirely 
free from outside inter- 
ference by syndicates or 
any other form of external 
control 

The Pierce-Arrow Motor Car 
Company builds nothing but 
motor cars, thinks nothing but 
motor cars, and all its surplus 
strength and energy are used to 
make its good motor cars better 

Th. Pierce-Arrow Motor Car Co. of Buffalo. N. Y. 


The heart, the mainstay, the vitality, the dynamic force 
—call it what you will—of every automobile electric self¬ 
starting and lighting device is the storage battery. 

If that battery is not consistently powerful and unfail¬ 
ingly dependable all the skillful design and quality of the 
rest of tne apparatus is very seriously handicapped. 

The "IsXibe” Battery 

For Auto Starting, Lighting and Ignition 

nas proved, under the most thorough and stringent tests, 
its ability to give automobile owners exactly the service 
they want and have a right to expect. Today throughout the 
country it is the one battery that is giving real satisfaction. 

In two out of every three Electin' self-starting and lighting 
devices the'*fiJCU)e" is the battery that furnishes the motive power. 
Unfailing dependability under a< tual working conditions has demon¬ 
strated, beyond question, its superiority. 

Realizing that the success of your self-starting and lighting 
device depends upon the quality of the battery with which it is 
equipped, are you going to be indifferent to the battery question or 
are you going to insist on the “ the battery that makes 

self-cranking and lighting devices absolutely dependable? 

Think this ever carefully. Wtite our neatest office for information, 

TheElectric storage batteryco. 

ISM PHILADELPHIA |«14 

New York Bom Ouc.«,> S Ijhw C leveland Atlanta Denver 
Detroit Lee Aorta San Frotuiaco Seattle Portland, Ole. Taranto 


The Flying Machine and He Equip¬ 
ment 

A Summary of the Air Navigator's 
Instruments 

B efore; it really came the flying ma¬ 
chine was popularly conceived as a 
sort of wiuged bicycle miming on air, a 
machine that could be taken out of the 
shed like a buggy. But when men actually 
flew they soon found that flying was far 
more difficult than was anticipated; that, 
indeed, it was peculiarly like tailing a 
ship far from land, because the ground 
appears very different from an altitude 
than from a horse and buggy, that the 
motion is so bewildertngly rapid to the 
novice that be knows not in what direc¬ 
tion he is flying. He must determine his 
whereabouts in some way and steer a 
definite course. The direction In which 
the bow of the machine is pointed has 
little to do with the direction of actual 
motiou; for the machine follows not only 
the thrust of the propeller and the rud¬ 
der, but also the dlroctlon of the wind. 
Again, the wind, at a height may blow In 
a direction quite different from that in¬ 
dicated by weather vanee, the swaying 
branches of trees, clouds of dust, flutter¬ 
ing flags, and the smoke from chimney a 
Speed and direction of flight can be de¬ 
termined only by experience. Soon the 
knack is acquired of ascertaining how 
much speed is due to the motor, how much 
to the wind. 

To steer a definite course is difficult 
enough even in a motor-boat. It is still 
more difficult in an aeroplane, requiring 
as it does close attention and incessant 
vigilance to keep the machine from capsiz¬ 
ing. Much of this work, unfortunately, is 
done instinctively. After some practice, 
balancing an aeroplane liecotues as much 
a matter of course and requires eh little 
thought as Imlancing a bicycle. He per¬ 
forms the necessary motions to keep it 
from falling absolutely unconsciously. 

But a bicycle runs on a stationary sup¬ 
port, while the aeroplane glides on an ex¬ 
ceedingly unsteady body of air; that is one 
vital difference. Another is the fact that 
while the balancing of an aeroplane be¬ 
comes partly instinctive, still the pilot 
does not Immediately feel whether he Is 
losing his balance, as lie would feel if he 
were skating or running. Boraetimes he 
roust reason Why? Because he can con- 
uol It only as long as it is speeding ahead. 
It Is very easy to stop all progress of an 
aeroplane In spite of the motor and pro¬ 
peller simply by guiding It upwurd too 
suddenly. An aviator muy easily do that, 
and no Instrument will tell him of his 
danger. Indeed, If an aviator wants to 
ascend quickly, his Instincts urges him 
to |)oint the nose of his machine up shurp- 
ly, whereas he should do so very gently 
If he really wishes to climb. 

In mukhig u nine the natural Instinct 
is to bank strongly, to incline the body 
toward the ceuter of the curve. But an 
neropluue hunks Itself the moment It is 
turned because of its great span. One 
side In turiilug will always describe an 
essentially greater circle through the air 
thau the other, and naturally moves fast¬ 
er. Therefore, it rises In the air. Hence, 
instead of helping the bnnklug, the pilot 
lias often to counteract the exaggerated 
rising tendency of one side. It takes ex¬ 
perience to get Just the right amount. If 
there is too much hanking the machine 
does exactly what a bicycle does when 
hanked too much In turning on a wet 
pavement In other words, it capsizes 
and falls toward the ceuter of the turning 
circle. 

Even when control Is lost by steering 
upward there Is a parallel in bicycling. 
After yon have pedalled a bicycle up on 
a steep hill with great exertion, and fol¬ 
low a natural but wrong instinct to relax 
your efforts when you have reached the 
level course at the summit of the incline, 
you are surprised to find that the bicycle 
has lost all Its speed. It nlmost steps, 
and you have to thrust out your legs to 
touch the ground uud prevent It from fall¬ 
ing. With a flying machine the ground 
ts unfortunately far off, too for off to be 
reached by an outstretched leg, The aero¬ 
plane should really bo compared with a 
bicycle ruunlug high on a wire, go that 
if It falls it falls into space. ' / 


$195.00 Far TkU 
Wonderful 5-Room 
Portable Bungalow 

This hous* hss— 

A hardwood floor, mndtenootM, j 
perfectly finished and double varn¬ 
ished. The under wrfaw to 
anted to resist dampness, keep out 
vermin and preserve tbs wood— 
Doors, awnings, transparent but 
unbreakable windows, a chimney 
and rustless screens for window 
and ventilator openings— 

A frame of solid, dear, Mission- 
stained Washington Fir and rust¬ 
less steel — 

AU parts fit together with "Hook- 
on "and “Slip-in” joints. Instruc¬ 
tions famished ere so plain (hat 
two persons can completely set 1 
up the house to live in the day it 
is received. 


There is nothing like the Kenyon 
Take-Down House —there cannot 
be anything like it because all of its 
important features are covered by 
patents. Let this modern, portable 
bungalow form the basis of your 
plans far the summer — 

ped Bo^conveniently packed that ft 
can bo easily conveyed on an ordi¬ 
nary wagon and the price, fl96.00; 
other sizes, from one to seven rooms, 
$68.00 and up. 

Complete Catalog am rstuast 

R. L Kenya* Co. 

an auut it.. 

Waskaaka, Wla. 


KNIFE 

SHARPENER 

FREE 

TV tough, sharp crystal* Of 
a Pikeludia Odrtooeyurt eat 
Steel. It's fun to aee how 
quickly^they put a dandy. 
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SHARPENING 

STONES 
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Let us null you ■ Pilw UuVrai PtoUtOtoMtor 
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• KKE MANUFACTURING CO. A 
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a Month Buys This 

Visible 

Oliver Typewriter 
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Typewriters Distributing Syndicate 
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J Stack Them 
To The Ceiling! 

Once you install Globe-Wemicke 
Horiaontal Filet in your office, the 
economy effected begins to pay 
dividend*. They uve space, for you can 
•tack them high up to the ceiling if need 
he. They save money, for they multiply 
•n employee's ability. They save errors, 
for they Provide a place for the famous 
Globe-Wernicke Safeguard System of 
filing, and finding papers. Use the coupon 
■—it will pay you dividends. Investigate I 
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In view of nil these difficulties, ttuc«*m- 
fhl cross-country flying ts made possible 
only by instruments which curiously re¬ 
semble those employed in navigating ships 
on the perilous ocean. It Is obvious that 
a single flyer cnunot make the best pos¬ 
sible use of them. He has his hands too 
full. When it Is remembered that a whole 
staff of navigation officers watch the 
nautical instruments aboard a ship, we 
realize how much is expected of the 
aviator. The navigating problems of the 
air so greatly exceed those of the water 
In difficulty that only dirigibles which 
can carry a whole staff of navigating offl- 
cera are equal to the task. It becomes 
evident what an overwhelming advan¬ 
tage the two and three-seated aeroplanes 
have over the one-seated aeroplane. 

The first Instrument needed, an Instru¬ 
ment uever absent In an aeroplane, not 
even In the school machines that fly only 
above aviation fields. Is a revolution 
counter for the motor. This is the same 
as that used on automobiles, and consists 
of a flexible shaft connected with the 
motor, a cosing containing clockwork and 
a dial on which a hand travels over fig¬ 
ures. Thus the number of revolutions 
made per minute is Indicated. The aero- 
planlst cannot know how strong is the 
wind at the level at which he Is flying; 
but the revolution counter sufficiently In¬ 
dicates what speed the machine Itself Is 
making to allow him to estimate the prop¬ 
er direction to head his machine. 

Tho sumo service Is lterformed, but 
more efficiently by another Instrument 
with which many machines are now 
equipped, namely, a wind gage that meas¬ 
ures directly the actual sjieed of the ma¬ 
chine In the wind. This Instrument ren¬ 
ders another most valuable service: It 
shows the pilot whou he Is losing speed, 
and with the sinsed, the control of the ma¬ 
chine. Formerly pilots used to depend for 
this Information ou the feeling of the 
wind as It struck their faces. 

Similar benefits are derived from two 
Inclinometers—levels that tell the pilot 
Just how much he has Inclined his ma¬ 
chine fore and aft or from side to able 
It has been found that even a trained 
eye may be deceived about the uclunt 
position assumed; that In darkness the 
pilot loses all Judgment, although he may 
be occasionally guided right In the (lurk 
by blind Instinct. Unfortunately a fluid 
level, an air bubble or a pendulum device 
Is subject to many disturbances alxiard 
an aeroplane because of tho Inertia and 
momentum of the moving utaBses. Pilots 
will eagerly adopt a trustworthy gyro¬ 
scopic Indicator that will fulfill the diffi¬ 
cult task of Indicating the true horlznual 
Ouco such an instrument Is Invented flj- 
iug will become fifty per cent safer, and 
will be possible even in tbe dark. 

The control of the motor Itself requires 
many Instruments. If the aviator Is alone, 
It may indicate only when trouble Is com¬ 
ing, and when he should prepare himself] 
for a downward glide, assuming that the 
faulty motor has not yet lost him his 
spued and control. If he Is not alone his 
companion should be able to remedy the 
Irregularities Indicated hy the instru¬ 
ments. As yet designers have given much 
attention to mounting the motor within 
easy reach of one of the passengers. 

There Is not the Inevitable steam gage 
—because the engine la a gasoline motor 
—but a dial on which the proper circula¬ 
tion of the cooling water is indicated, 
Another dial shows the working of the 
lubrication system. There Is a switch for 
throwing In or cutting out the electric 
ignition. Some machines have also tin 
electric meter showing the strength of tbe 
electric current that makes the spark, and 
guaranteeing, therefore, that the spark Is 
efficient. And there is a pressure gage In 
every machine that Indicates the amount 
of air pressure in the gasoline tank by 
which the fuel Is forced to tho motor. 

Most Important Is, of course, a float or 
a glass fluid level that shows how much 
gasoline Is iu tbe fuel tanks; without it 
the motors might suddenly cease to work 
over a locality where even by a long glide 
from a great elevation, the pilot could not 
reach a aafe landing place. 

High flyers have discovered why birdB j 
are so warmly covered with down and 


Send for Official Information 
and Satisfy Yourself About the 
Postal Life Insurance Company 


companies. 


Insurance-protection is not for 
a day or a year, but for a lifetime, 
and the best to buy is the legal- 
reaerve kind, such as is issued by 
the standard old-lir 


The Postal Life 
is one of these: 
they arc all sub¬ 
ject to the same 
strict supervi¬ 
sion, and their 
policyholders are 
protected by the 
same legal and 
governmental 
safeguards. 

The Postal dif¬ 
fers from others 
chiefly because it 
does not em¬ 
ploy agents ; it 
does business di¬ 
rect and gives its 
policyholders the 




Furthermore, as the Postal Life 
does not establish itself in 
the various States, it is not sub¬ 
ject to taxes, licenses, and 
other State exactions, which 
means further economy All these 
savings appear in generous 
dividends to policyholders. 

ASSETS AND LIABILITIES 

At the close of business, December 
31st, 1913, the Company had nearly 
$50,900,000of insurance in force: Its 
policy and other liabilities werefully 
covered by statutory and depart¬ 
mental reserves amounting to 
$9,543,318.25, with an excess of sur¬ 
plus to policy holders of $230,043.93. 


If you want to find out fully about 
the Postal Life, don’t take 
the word of an agent of some 
other company ; he is naturally 
prejudiced, and besides that, he is 
bent on influenc¬ 
ing you Ins way 

commission 

And don’t 
depend on 
what such an 
agent m'a y 
show you in 
some insur¬ 
ance periodical 

which he carries 
about in his pock¬ 
et: the article was 
printed forthespe- 
cial benefit of ag¬ 
ents and not for 
yoar benefit. 

Write to the 
Company itself 
for official In- 
formation, 
including: its Fin¬ 
ancial Statement 
for 1914, with a 
facsimile Certificate of Valua¬ 
tion of the Insurance Depart¬ 
ment of the State of New York. 

The Company may also be able 
to refer vou io policyholders in 
your immediate vicinity. It con¬ 
siders satisfied policyholders 
its very best asset. 


The Company’s reserves and other 
assets are in approved securities. 
Including State, municipal and 
railroad bonds and mortgages, real 
estate, policy - loans, accrued 
interest, deferred net premiums, 
cash In bank and various other 
items, aggregating $9,848,159. 



Simply write to the Postal Lite ami 
you will icreive, ft* stated, official in¬ 
formation b.u>rd oil irports jcgul.uly 
filed with the New York State Jnsiit- 
ance Department under who ,e stu< t mi 
pcrviMoti the Company dues business 
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5* Postal Life Insurance Company 
vm a MALONE Presdeil 



GovdeU^ait^ No. 125 Amateur Bench Lathe - 



Ask your dealer to show 
them to you, or write us 
lor further particulars. 


Will do any kind 
of work within its 
capacity. 

We make attach¬ 
ments or you can 
make them your¬ 
self. 


G00DELL-PRATT COMPANY 

Greenfield 












Lowered into a sound-proof room, 
dosed in with eight-inch walls and 
hatches fastened down, a Continental 
Motor undergoes the final examina¬ 
tion. It is the silence - test, under 
extreme working conditions, gauged 
by a dynamometer. No faintest 
defect-revealing noise can possibly 
escape. The motor must prove it¬ 
self a perfect mechanism. 

Motors 

\ pnntinenfal 

Silent motorsaresaving motors, in power 
and in upkeep. More—silence certi¬ 
fies a total elimination of friction, and 
an amazing exactness of machining 
down to the ten-thousandth of sin inch, 
which insures for the motor a life of 
many years of satisfactory service. 

Over 80,000 drivers are loud in the 
praise of the silent Continental; and 
this year 40,000 more Continentals 
will go into service, in 92 makes of 
cars — pleasure cars in fact as well as 
name, and commercial cars which 
bring their owners steady profits. 

From 11 to 60 horse power—there 
is a Continental in at least one leading 
make of every class of motor vehicle. 
No matter what the requirement, there 
is a Continental-equipped car to meet it. 

Continental Motor Mfg. Co. 

UrfMl Erthuwo Motor 
BmiUtn in ti* World 
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feotherH. Flying la a **>*rt^' 
if not colder than tee-boating. The Sting¬ 
ing plant of the upper air beewnen Mnbe*?- 
able to a pilot ot an aeroplane. Beaaeui- 
her he la traveling at a spmut0*'gfe** to 
eighty mile* an hour. The Wrnmett cloth¬ 
ing has been tried. Still, the cold mite Its 
way through. Pilots roach 
numb, und apathetic, which 
Plains some accidents that hare 
at the end of long, high flight*. 

There Is no reason why a few tube* con- j 
ncried with the motor* should not convey 
the hot water from the cylinders around 
the pilot's cockpit. That is possible in 
European machines; for the barbaric 
method of seating the pilot In empty air 
at the edge of the lower plane of biplanes | 
Nil 11 compulsory In the American Wright 
aud Curtiss machines, has been dlscardel 
abroad lu favor of well protected cockpits. 
A heated cockpit could be provided with 

wlndttght cloth cover that buttons to 
the aviator’s dress like an Eskimo's “do- 
Jak." 

In Austria, Ktrlch has seated the sorely 
tried pilots in a completely inclosed lUnoo- 
of good stream line form, made of | 
mien. Thus, even noxious head resist¬ 
ance is saved; for at sixty to eighty miles 
an hour, any part of au aviator's body 
that is exposed to the wind, wastes power. 

Some foreign aviators have installed In 
their machine a little desk on Which to 
write notes and make little sketches 
Some French machines in the laat Paris 
show were even equipped with a little | 
locker for food and with heating devices. 
Such conveniences are particularly rea¬ 
sonable in machines designed for two 
pilots with double controls so that one 
man may refresh himself not only with 
rest, but also with food and drink whl e 
the other takes his turn in guiding the 
machine. 

A serviceable device in aeroplanes li 
the pilot’s belt. Aviators like the oai> 
mou In Venetian galleys must literally bi 
strapped to their seats At times th.‘ 
wind forces the machine around with o 
violence that flnds no parallel oven in a 
small sailing ship In the heart of a tem¬ 
pest. Caught by the air the machine is 
hurled down so suddenly (without capsiz¬ 
ing or getting out of control) that the 
inertia of the pilot’s body would cause 
him to fly out of hts seat and lose his grip 
on his levers unless he were held down. 
In fact, pilots have been pitched out of 
machines that were still under control 
and killed. It was then that the French 
Invented the aviator’s strap, a strap that 
holds the body fast and U still a bit elas¬ 
tic, a strip wide, very strong, and capable 
of being instantly released lu case of a 
smash of the machine. 

Flying has developed other safety de¬ 
vices. A life-belt against drowning does 
not necessarily inspire one with awe bi 
cause it may lie useful in learning to] 
swim. But It Is different with a safety 
helmet that performs its function on'y 
after you have fallen head foremost. 
These helmets consist of fixed paddirg] 
filled with resilient, colled, steel wire. 
They may save s man from a cracked 
skull, but not from a broken neck. 

If not crowned by a helmet, aviators’ 
costumes are usually topped by a sort of 
skull cap lo cleave the wind with the least] 
trouble. A weird barbaric feature of this 
cap or helmet is to be found in the little] 
roll or screen at the side of the head, 
right in front of the ears to protect the] 
eardrums somewhat against the terrific] 
clatter of the motor's open exhaust A 
muffler wonld not consume very much 
I*ower. It has been tried successfully in 
England, and is, lu fact, furnished, if di- 
slred, with the newest models of Wright 
biplanes. To protect the eye* from tbe 
ley blast and from flying oil, goggles are 
worn. 

All these instruments and implements 
deal with the mere function of flying, of I 
keeping afloat In space. To navigate tha | 
aeroplane, au embryonic edition of a 
mariner’s navigating instrument is re¬ 
quired The compass Is Indispensable. 
Numerous difficulties, connected with ft* 
use aboard aeroplanes, have been grad¬ 
ually overcome. The first Is tbe eMemrtve 
vibration of a frail and small 
m it 



Do You Remember \ 
Bernhardt's 
Debut? 

To many of us the Divine 
Sarah has long been a pleas¬ 
ant memory. 

But that memory consists 
mostly of farewell tours—it 
doesn’t go back to her ini¬ 
tial performance. 

It seems impossible that | 
she ever made a first bow, 
and waited expectantly lor 
the verdict of an audience. 

But she did! 

At Booth’ sTheatre, N. Y ., 
in 1880, she gave her first 
American performance. 

And though it seems so 
long ago —Richmond 
Straight Cuts were tljen 
already established as the 
best of all Virginia cigar¬ 
ettes. 

During all the years since 
Richmond Straight Cuts 
made their first bow and 
received the acclaim of par¬ 
ticular smokers, they have 
maintained the same high 
standard of quality. Today 
—as then—they are the best 
of all Virginia Cigarettes. 

20 

for •&7 ae> tdb»* f dS 

15c 
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EP1CYOJC TRAINS, whit* play u inporum 
p«t m toothed peering, an aMy deacribed m Saantiir. 
American SuppE-menl 1324. Price K) cot*. For 
tale by Minn ACo., Inc, and all Mwulctkn. 


, Roebuck end Co,’«^ 
Masterpiece of Value 

THE HARRIS 

VISIBLE TYPEWRITER 
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:«d«l|BWnt of Heart* o». fcetfi tto j»w«r 
Iff 'flat of a mammoth dirigible. Aero- 
i*tto eoinfwwwn ere .mR floated in k 
Haflfd contained In a vessel that la sup- 
i»«ed on a bed of neiUtmt Mt-oMps. A 
formidable obstacle to the am of the coin- 
l»w l» the mam of iron in the powerful 
motors, necessarily In close proximity 
the magnetic needle. It U no easy ta'k 
oa shipboard to arrange pieces of Iron 
around the compass so that, no matte* 
how the ship may torn, and In what posi¬ 
tion the mass of Its hull may be relatively 
to the needle, the needle will always turn 
to the north. An aeroplane turns not only 
around a vertical axis, but also around a 
horizontal axis when It Is Inclining. It 
turns, moreover, more suddenly than a 
ship. Still the aeroplane compass has 
been made fairly reliable. 

For cross-country flying a map la as 
neeeesary as a compass. Maps for avi¬ 
ators are different from other maps. They 
must not contain too much confusing de¬ 
tail. For quick reading they must empha¬ 
sise those features which most resemble; 
the general outline and the principal 1 
marks visible on the ground. They must 
chart the dangers to the aerial navigator 
—eminences, such os church towers, flot¬ 
tery chimneys, even high trees. All suit¬ 
able landing places must appear on the 
map, as well as telegraph wires and high- 
tension conductors. Very Important is 
the indication of the different levels ofj 
the ground,, Without that a machine may 
easily come to grief. 

Moisniit employed an easy method to 
hold a definite course with map und com¬ 
pass. lie simply picked out some promi¬ 
nent landmark, the tower of a church, 
for Instance, In the general direction of 
his course, fixed his intended direction 
the cowiMsH dial and noted the changing 
position relatively to his chosen mark. 
When he caine too near to the latter he 
picked out a new one. In the recent flight 
from Berlin to Vienna an officer guided 
an aviator, whose passenger and help'-r 
he was, even above the clouds, simply by 
ng his direction from the sun and 
computing the sun’s position by his watch.I 
This presupiwaes an extraordinary sense | 
of locality. llnlug the same principle, a 
compaas has lwen constructed for avi¬ 
ators that Is simply a sun dial revel 

i sun dial wilt give the time when the] 
points of the comisiss are known, this 
strnment, of identical construction, will 
give the points of the compass If the | 
time la Indicated by n perfect chronom¬ 
eter. Astronomical tables showing the I 
changes of the sun’s position with the 

MsotiM must be consulted. Even finding 

place astronomically by taking the sun’- 
height Is now taught to German aviator I 
officers, thanks to Prof. Marcuse, who has 
designed Instrument* with which these] 
measures may be taken very easily and 
quickly, by means of an artificial horizon 
and tobies with hardly any figuring. Such 
methods will ho of great benefit to 
aoroplaue that has completely lost Its way 
above clouds. 

It Is often of the greatest Importance 
that the aviator should know bis altitude 
above sea level. So, after nautical local¬ 
ising, he should be able to read his alti¬ 
tude above the ground from his mav>, 
which should giro gronnd altitude In ordin¬ 
to be absolutely accurate, Thus the avi¬ 
ator Is able to keep clear of the ground 
and its many dangers. 

It la always well for the aviator to 
know his exact altitude. Therefore, ho 
carries a barometer—not the old-fash¬ 
ioned kind with mercury in a long glass ] 
tube, but a little contrivance that Indi¬ 
cates by clockwork on a dial the deforma¬ 
tion of an elastic casing from which the ] 
air has been exhausted. Aeroplanes also 
occasionally carry barographs—-the same 
sort of barometer, but one that auto¬ 
matically registers the changes of alti¬ 
tude during flight on a sheet of paper. 

The Wireless Telegraph Station at 
Punts Arenas, on the Straits of Magel¬ 
lan, Is expected to to In full operation 
early this year. It will to s station of 
100 kilowatt*, ■ comprising - seven tubular 
steel masts 280 feet high, and costing over 
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To the World’s Most 
Successful Sales Managers 
and Advertising Men 

They have made an analysis 
of their experience in sales- 
letter work. 

It prove* that best returns can to 
secured only when the Quality, 
Weight, Finish and Color of paper 
are taken into account. 

Contained In: “How to Buy Busi¬ 
ness Correspondence l'ai»er," which 
also includes samples of 

W.ASS WamnG 

rAPcitS 


A demand which necessitates the produc¬ 
tion of 320 tons dally bespeaks the qual¬ 
ity of “Dagle A" Writing Papers And 
this "\ oluiuc" production—minimising 
mauufuetnrlng costs- affords an addf 
tlounl advantage to the purchaser In the 
way of low price. 

As n result. In "Eagle A" Writing Pa pom, 
you get the best possible quality what¬ 
ever the price you pay y 

Mat] hack the eoupon or write 
on your business letter head -- . 

tng for "How to Buy Bual £ A 

ness Correspondence ° 11 

Paper ” Asnku 

American Writing 
Paper Company «*<*•• 

Holyoke Send me vour port 

Mom. folio, "How to Buy Bual- 

nesi Correspondence Paper " 

Name . 

Company ... . 

- Address . . 

Our Business la. 
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T RUE Hospitality does not over¬ 
look refinements in Home ap¬ 
pointments that affect tHe mental 
comfort of tHe guest. A properly 
installed St-wel-clo Closet prevents 
the embarrassment for both guest 
and HostesB that a noisy flushing 
closet causes. THe Si-wel-clo has 
every sanitary feature and the 
beauty of its Vitreous China, pure 
white all through, adds character to 
any bathroom. It is impervious to 
acids and its surface is as easy to 
clean as a china plate. 

"Bathrooms of Character'' 5-2/ 

tolls about the maluag of portlet hath- 
room a. May wo toad you a eopy? 

THE TRENTON 
POTTERIES COMPANY 
Trenton, N. J„ U.S.A. 

/.mryrst rtr t of 

Smtitnry Pottery in ikt U,S A. 
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Every building at the plant where Packard Shoes 
are made is painted with ",High Standard ” Paint 

Three years ago the large plant of the M. A. Pack¬ 
ard Co., of Brockton, Mass., was painted with “High 
Standard” Liquid Paint. They are so well pleased with 
the way the paint is wearing that they are using it on a 
new addition. 

If you want real protection for your buildings—if you 
buy on the basis of quality or service, not first cost alone— 
“High Standard" Paint will be your choice. 

High Standard 

: LIQUID-PAINT 

i« the most beautiful, enduring and economical of paint. We can prove 
this to you by testa made throughout a third of a century. 

Lowe Brothers “High Standard” Liquid Paint Is scientifically made 
—as carelully compounded as a physician’s prescription. No 
guesswork. After a long service it leaves a good surface 
tor repainting. 

Valuable paint book free 

" Paint and Painting" is full of pointers that every one 
>ught to know in purchasing paint lt'e interesting, too. 
d for a copy today. 

The Lowe Brothers Company 

474 E. Third St. Dayton, Ohio 
Jenay City Chicago Kinui City Minneapolis 
Lowe Brothers, Lid , Toronto, Canada 



When You Huy a Typewriter 
Let Its Record Guide 
the Purchase 

ALL KINDS OF WRITING MACHINES 
ARK MANUFACTURED, BUT THE 

UNDERWOOD 


Recognized Standard of Merit 

This is NO IDLE STATEMENT. It Is an AXIOM 


The oldest scientific body in the United States, the Franklin Insti¬ 
tute of Philadelphia, put the Underwood through tests for a year 
and then awarded it the Elliott Cresson medal. 


Here Is the wording of the award: 

“ In recognition of the \ery meritonn 
in the Undciwuod SumUnl Typewriter, and of its excee 
ingly Minplr and efficient details of construction, forming 


ans embodied 
Its exceed- 
formiug a 

. R ...... rd type, with unsurpassed 

r apahdiio . and excellent make-up throughout, the Institute 
awaids the Elliott ( lesson Hold Medal to the Underwood 
Typewriter Company, for the ingenuity, skill jnd perfection 
of workmanship displayed in the Underwood Typewriter.” 

IN ADDITION TO THIS THE 

UNDERWOOD 

HOLDS ALL IN IT RN AITONAL RECORDS FOR 

SPEED, ACCURACY and STABILITY 

“ The Machine You Will Eventually Buy ” 


i communication with tho station in the] 
Falkland Islands tuid with rowsets passing 
through Magellan Mtrnlts. A secondary 
Station will he Installed at. the Evangel- 
lHtu* Lighthouse, at tho I’acitte entrant?© 
to the straits. Navigation through the 
Htmitii will be greatly facilitated by the 
ew stations. 

Recent Advances In the Art of 




tfalMin.. .. . 


By L. V. Redman, Department of Indus¬ 
trial Chemistry, University of Kansas 

r HE art of lacquering metal consists 
in placing u thin transparent film of 
varnish upon the polished surfaces of 
a iota Is such as silver, brass, cofiper or 
Derman silver, to serve as a protective 
coating and prevent the rapid tarnishing 
of these surfaces by such agents as oxy¬ 
gen, sulphur, acid vapors, and the active 
reagents in the air, e. g., coal smoke and 
furnace fumes. Lacquers have consisted 
generally of natural gums dissolved In 
suitable solvents to which have been add- 
small amounts of drying, vegetable, 
oils; these oils serving as agents to 
toughen and temper the brittleness of the 
resins and allowing the lacquers to be 
applied easily and smoothly. The sol¬ 
vents are alcohol, nmyl acetate (banana 
oil) wood spirits, denatured alcohol, ethyl 
acetate, wood distillates, nitro-benaene, 
benzol, iietroloum spirits and turpentine. 
The resins, gums or waxes are kauri, gum 
elemi, soft copals, shellac, ceresin, casein. 
These resins are very largely replaced by 
artificial materials such as nitro-eellulose, 
cellulose acetates, celluloid and cellulose 
formate 

The oils added to decrease the brittle¬ 
ness consist of linseed, tung nil, and cas¬ 
tor oil. Other materials used for this 
purpose ore cumphor and gl>cerlne. Re¬ 
cently, that Is. within the Inst four years 
there ha ve npi>eaml on the mil rket. lucquers 
if new order These lacquers are com¬ 
posed entiiely of synthetic resins dis¬ 
solved in the regular lacquer solvents. 
They contain no oils, no natural resins or 
gums, and in fact have no natural product 
of any kind whatsoever in them. The ruu 
materials foi these varnishes are very 
wonderful and the synthetic lacquers 
stand ns n monument to the modern 
chemist's skill. They consist of cnrlsilie 
acid, which is obtained from the tar that 
collects upon the sides of the ovens when 
coni is being rousted to produce Illuminat¬ 
ing gas or coke, and formaldehyde, which 
is produced from wood alcohol by lneoin- 
plele combustion. 

When carbolic m-lil (or phenol, the gon- 
•nl name applied In chemists) and emu- 
etelnl formaldehyde. In iqual volumes, 

•e heated together for some time, there 
results un ninher-like resin which, if not 
heated too long a lime or at too elevated a 
tciniierature, is soluble In alcohol, amyl 
acetate, nil rn-hen zone, aniline, wood dls- 
tlllntes, carbolic add unil nmny other sol¬ 
vents The reaction lid ween the carbolic 
add and formaldehyde may be hastened 
veiy much by the Introduction into the 
mixture of such foreign sulwtances as 
salt, washing soda, acids, alkalies, and 
salts generally. These foreign substances 
aihlisi in small amounts and are used 
for the sole puvisisc* of hastening tho re¬ 
action. As I heir nlle Is not well under¬ 
stood In the reaction, the chemist Is satis- 
Hod to say that they act catulytlcally and 
the substances are railed catalysts, mean¬ 
ing that the reaction is hastened by their 
presence, although they do not enter 
directly into the reaction. AS the for¬ 
maldehyde is volatile, the reaction is car¬ 
ried on In closed vessels fitted with reflux 
condensers, to preveut the escape of the 
gaseous formaldehyde After the heating 
has continued for the desired length of 
time, generally one hour, the mass 1» 
allowed to cool and the gum is taken from 
the vessel, woshed well In water to re¬ 
move the catalyzer and then dried. The 
result is a resin not unlike common resin 
in appearance and possessing many of ttaj 
physical properties. The resin melta at 
80 deg, to 100 deg. Cent It is rather brit¬ 
tle, dissolves readily in the common sol¬ 
vent*, except petroleum products, and 
when about 20 per cent by weight 


ForGun*mith»,Tool Makers, Ex¬ 
perimental & Repair Work, etc. 


GROBET SWISS FILES 

thi'^Kti.nrtftrd of t 


receipt of SS.0O Thl* la a etrnnee tngot « eete 
-OH'll itgpreciutv end we'll get future order*. 
MONTGOMERY A CO. 

10» Fulton Street New YerfeCh: 




THIS RATCHET WKENCM 


rasa ttustfa 

them wonderful time ami 

mw^sm 

Bpeaitl Introductory prtee. 

AM 


Solving Your Difficulties 
to the Manufacture 
of Your Article 

What w« do. How we wot*. Who 
■wc am, in booklet form. Sami for it 

DECAMP A SLOAN MFC, CO., 4*0-422 St .Newark, 

N.J New York Oftkt. IM Nason 31. 


You May Crowd a CRESCENT JOINER 

' ttl IlmH of r 

S&kK 3 



eatSCtST MACBntg CO., MS Osh St, 1 tonah, Oku 


11/171 I DRILLING 
WEjUL MACHINES 


WILLIAMS BRQS^ Mtom, N.T. 


"Responding to the Call** 

from the prwtleel ' ‘ .... 

mechanic for ■ 



NOVELTIES & PATENT! D ARTifLIS 


Patented Articles and 













t-GRANhu proved 

" u« m/0' "■■ r 

ITS ABSOLUTE HJPEIUOIUTY 

" to every other bearing 
metal, in evey duty for 
r oddek it h«s been recom- 
, ‘ nonded., Constantly in- 
'' croaging ' number* car 

KANUFACrUREISwJ REPAIR 
non are realising the 
wisdom of booking their 
,w wkin t m hipwsth the boot 
bearing metal to be had. 


fbat> why NON-GRAN 
Am reach ed Midi wide uae. 


i of NON-GRAN in 
a car io not only an indica¬ 
tion of quality, but con¬ 
clusive proof diet the car 
WILL STAND Iff. The HEAR 
9fGS are the parts that take 
the WEAR. 


AMERICAN BRONZE COMPANY 




LEARN WATCHMAKING 
CLOCK MOVEMENTS 

Spring motor* eiMjerts meiefnwWMl 

MODEL AND EXPEUMENTAL WORK 
EL&CTKCAL A MECHANICAL DEVICES 



* 70 ** m «> -m 

gmyl wsetate, it MM** a hwquer 
Vhlflfe dries wry rapMlyto a bard lum 
trow coat 

The article thus coated and dried la sub¬ 
jected to a proomw of treating for differ. 
|i«Bt [wriode of time, from a few minutes 
to several hours, depending upou the tem¬ 
perature and the thickness of tbe cost 
The temperature ranges from 125 dag, to 
O00 deg. Cent. The higher the tempera¬ 
ture the more rapid is the transformation. 
This heating process Imparts tho most 
wonderful properties to the lacquer. After 
the heating it is completely insoluble In 
all ordinary solvents, and the lacquer may 
bo allowed to Bland lu alcohol or acetone 
for weeks at a time without suffering the 
slightest, depreciation. Acids aud. am¬ 
monia have no effect whatsoever upon it, 
and strong alkalies dissolve it only very 
slowly. 

The lacquer may be allied either with 
au ordinary brush or air brush, or the 
article may be dlptied In the lacquer. 
After coating by any of these methods the 
article is dry In the course of an hour 
and may Is* placed lu the oven for beat¬ 
ing, The baking Is generally complete 
after one hour, and the article Is removed 
a oven and is ready for tho i 
ket, Two or more coats may Is* given to 
the article if desired before the heating 
process is begun. Generally two coats are 
sufficient. Articles thus luequwed ur 
special value In chemical and medical 
oratories to withstand the corrosive fumes 
of the chemicals. Microscopes, polarl- 
scopes, and Instruments which are made 
largely of brass, copper or silver, retain 
their luster Indefinitely when thus cm 
The lacquer also has much more extensive 
in tho lacquering of brass beds 
brass and copper household ware, such as 
candlesticks, tray*, candelabra, bra*s 
und nil kinds of beaten copper and 

bfasit 

Once tho article la properly conted with 
this lacquer Its surface is Immune to the 
attack of solvents and the atmosphere. It 
nmy be immersed In alcohol, acetouc, 
dilute acids, alkalies, or washed with hot 
soap and water, without injury. Am¬ 
monia, vinegar, or other solvents likely to 
be found In the average home has no effect 
UIkwi it. The lacquer may be Injured by 
the use of such cleansers as contain grit 
lu any form, n« the grit actually cuts off 
the lacquer by eroSiou. In every other 
respect the lacquer is iiermanent. It ihis- 
a durable lustrous surface, 1 b quite 
transparent and elastic In thin film*, and 
wesses a light golden color which may 
mudo any desired color by the use o' 
the proper dyes or pigments 

Philippine Government Students 
in the United States 

F OR a number of years the Philippine 
government lias been sending young 
Filipino men and women to the Putted 
States to receive a collegiate education 
with a view to aptmlntment to higher 
lioaltiuiiH lu the government service. Up 
to date 2U of these "iieiislonados." as they 
ure culled, have been sent over, and a 
large number of these have been appoint¬ 
ed to office on graduation. Hereafter u 
different iwlley is to lie followed, as the 
islands now have a university of their 
own, where uatives may receive thorough 
training in all undergraduate subjects. 
Accordingly, peusiouados will only be 
designated for postgraduate study in the 
United States. The Philippine legislature, 
gt Its last session, provided fifteen fellow¬ 
ships for advanced work ot Amerlcau in¬ 
stitutions. 

Explorers Using Wireless 
Telegraphy 

I t HE Italian expedition to the western 
Himalaya and the Karakorum, under 
Dr. F. de FtUppL is equipped for wireless 
telegraphy and Is preparing to Use this 
means of determining longitude In Its sur¬ 
veys. The outfit has been tested In India, { 
where it was need for time signal* be¬ 
tween ffimia. Delhi and Lahore, and sub-; 
gNuently fctnm WswtfOt.to Baitiston, j 

■ ■ ■ i 
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Mawoon and Wilkes 

I N March, 1880, when (ho undent belief In tint exist¬ 
ence uf n sreat tit ra australis surrounding the 
south pule hail Iteen Kenernlly aliaudonetl, nn Kng- 
liKh dealer, John Rallenj, hud the flrnt distant fillwpde 
of the lotiK const-line aouth of Australia uotv known ua 
Wllkea Lund, llulleny did not, however, ronUae the 
significance of hla illaeovorj, and for might ho or the 
world knew to the contrary ho had merely sighted aonie 
lalanda of no greater extent and Importance than those 
which he had previous!) dlaeovered further to the eaat, 
aud which now heur hla name 
Early the follow lug .tear two expeditions, neither of 
which know nnythlng of Hulleny'a dlacovery, sailed 
cloaer to the count in question and nlghted land ttt aev- 
erul points. Cue of these, under Iiuuiout d'llrvllle. dis¬ 
covered Adt'lle Land and C’larle Land, hut did not sus- 
I»ect them to tie parts of a continental mainland. The 
other expedition, under Lieut Char lea Wllkea of the 
United States Navy, trawl the coastline for so great 
a distance that the leader hud no healtaUon In naming 
It "the Antarctic Continent.” If Wilkes and his com¬ 
panions had not lioon sent upon their Anturctlc quest 
In ill-provisioned and Inilf-rotten shljis, unsulted in 
every way for exploring lit high latitudes, It Is alto¬ 
gether probable that the American expedition would 
have effected a lauding somewhere along the coast, aud 
brought back the dellnite and detailed information In 
regard to this region for which, us fate would have It, 
we have hud to wait over seventy yours. 

During the rest of Wilkes's lifetime and long after¬ 
ward bis discoveries formed a lame of contention among 
geographers. As lately as 3885 Sir Clements Markham 
wrote In the ninth edition of the “ Encyclopedia Brltan- 
lilca” (art “Polar Regions" 1: “In 1889 the French 
expedition under Dumonl d’l-rvlllo proceeded south 
front Tasmania and discovered two small Islands ou 
the Antarctic Circle named Terre Addle' and ‘Odto 
Olarle.’ Ai the same time Commander Wilkes of the 
United Slates expedition made u cruise to the south¬ 
ward and milp|sal a large tract of land lu the latitude 
of the Antarctic Circle for which he claimed the dis¬ 
covery. ltut as a portion of li hud alreudy liecn seen 
by Italian), and lhe real has Mine been proved not to 
exist, the claim lias not been ndmltted" 

Even in England, where skepticism regarding the 
American discoveries Inis been lien ictun ted as a heri¬ 
tage from the unfilemllv counterclaims of Sir James 
Homs, few geographers lime taken so extreme an atti¬ 
tude on the subject us Is bulb tiled In the above para¬ 
graph “Wilkes Luml" has appealed Intermittently 
on British charts from at least us far hack us 185(1, the 
year In which was published I he second edition of A. 
Keith Johnston’s “Plivsleal Allas," which shows tills 
lund as nn unbroken coast line extending for ahoul 3,500 
mites In approximated) its tme position In recent 
years the Pontrovers.v 1ms nnirowed down to a ques¬ 
tion concerning the existence of Wilkes's lust reported 
landfall to the west Where the American commander 
thought he saw “appearances of land” to the southwest, 
and marked Termination Land on his ihnil, neither the 
"Challenger” nor (lie "Gauss" expeditions were able 
to find land, and the Muwhoii extiedltiou luis now doftn-, 
ltely proved Its non-existence. Whether Wilkes mis¬ 
took ice for land, or actually saw the distant coast 
lifted Into visibility by refraction, or n nunli less 
probable supposition—made an error of over a hundred 
miles in bis position, will probably remain a mysterj 
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On (he other hand, the Muwson expedition, which baB 
Just completed Its labors In the Antarctic, lias removed 
the last vestige of doubt concerning llie reallt) <>f the 
continental const discovered by the American exiiedltlou 
three quarters of a century ago. 

The Supreme Court’s Pure Food Decision 

II1LE I he decision of the Supreme Court 
in the bleached flour cuse will probably 
prove a bitter dirapiKiliituient to many, It 
was a decision thHt nuisl have been ex|s«elod by those 
who have closely followed the wrangles 1o which the 
pure food law' has given rise The Referee Hoard has 
shown beyond lhe shadow' of a doubt (and the e\|terl- 
ments conducted by u-pailt investigators in Europe 
und America confirm Us findings 1 thnl verv small quan¬ 
tities of Injurious substances have no Imrmfiil effect. 

As we understand it, the decision bv no means goes 
so fur us to bold that food which Is unlit for human 
consumption mil) be treated with harmless proport loiw 
of Injurious chemicals In order to make It marketable 
It does however throw upon the Bureau of Chemistry 
the task of proving conclusively that a questloimble food 
Is so noxious that Its sale should lie forbidden 

In these days of the high coal of llvlug a fissl rnanu- 
fueturer of honest Intentions should nol lie too greatly 
hnmiicred lu his effort (o jdace a wholesome product 
ui k>ii the market ut n reasonalde price. To lie sure, the 
question of wholesonienesB may give rise to a hot cou- 
troversy; Imt It Is for the very settlement of these 
questions Unit, the Bureau of Chemistry and the Referee 
Hoard exist. 

That the Bureau Is now doing its work coinjietcntly 
and adequately we ate convinced. The bleached flour 
ease must be regarded ns a heritage from a time when 
the physiological findings of the Bureau were not all 
thut could be desired, and live decision is not to lie 
considered as u reflection upon, the preseut iktsoiiucI of 
the Bureau No doubl the decision will have the effect 
of Increasing the Bureau's work More analysts will 
prohnbly have to be engaged, and more stations for the 
examination of food products established. Congress has 
l»een exceedingly generous In lls appropriations for the 
Bureau's work, and there Is no reason to suppose Hint 
It will be any less Uls-ial lu the future tluui It lias been 
In the past Surely the tusk of guarding a whole na¬ 
tion's health is so important that Congress will not 
spare any expense in ill tacking It properly. 

How to Help the Poor Inventor 

HAT good are laws If inventors are poor? 
I*ut money lido the patentees imokot and 
ai once the difficulties of Inventing are 
eleared away—so W’e would gather from a hill intro 
duccd by tile Hon Mr Samuel W. Smith in the House 
of Representatives and ordered to Is* printed 

Firs! of all n workshop Is to lie created “where all 
records, itooks, models, drawings, siieclfieullmiH, uud 
other papers und Ihitvgs pertaining to Inventions de¬ 
signed by Inventors without means shall Is* safely kept 
and preserved " Next a commission, to ls> elected “by 
direct vote of the jieople," Is to Hct the price or royalty 
to he paid the Inventor for his invention Bj diu'ct 
vote of the people, mind you! Visions of primaries, con¬ 
vent Inna, caucuses arise. Tim selection of the commis¬ 
sion assumes the Importance of n presidential election 
All the elaborate inimical mechanism of the electoral 
system Is to he set in mot ion. 

But lhe commission presumably bus nothing lo do 
with Inventors who have monev Only "inventors with¬ 
out means" are considered The man who can scrape 
together the statutory Patent Office fees Is probably 
not “without means ” Therefore the existing patent 
laws apply to him. Not for him Is the Inventors’ Work¬ 
shop in which Ills Ideas are to lie worked out, not for 
him Is that "farm of sullable size aud loeallt),” pro¬ 
vided for Ji.v Mr. Smith, In order to try out “machines 
adapted for use In cultivation of the soil, and gathering 
Its products.’’ That unfortunate Is Just rich enough 
to escape good luck, as It were. 

There are some eoiiqieiisatlons for this lack of inv¬ 
ert)'. “All Inventions worked out ut aald Inventois* 
Workshop shall Is* the property of the United States 
Government ” Instead of falling Into the maw of some 
greedy trust, the jssir Inventor Is to be devoured by hla 
own Government, he is to la* propped up with one arm 
and knocked over with the other. 

In u section which contains only two lines, the Hon. 
Samuel W. Smith disuses with eliiHsle brevity of the 
Intricate subject of Infringements. "The Government 
shall pay for nil patents and defend all law mills for 
Infringements ” The Book of Genesis is not more 
simply worded. Representative Oldfield of Arkansas, 
whose compulsory license theories have Iteen raude u 
target by manufacturers, must feel that he Is a blind 
read binary with medletn] iileus when he considers this 
simple and highly progressive method of dealing with 
Infringement suits with n mere wave of lhe hand 

The [ample are not forgotten In Mr. Smith's scheme. 
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■The Government shall establish factories where in¬ 
ventions shall be manufactured and arid direct to the 
Iieople at cost” Government ownership encroaches on 
a new field. Nor are the factory workers overlooked. 
No slave driver, no miserable sweatshop, shall profit 
by the lKior inventors' labors. The workers are “to 
receive for their labor the full equivalent of their pro¬ 
duction In maximum uniform wages." 

Even the Interests of mankind are considered. "No 
Invention or Inventions Intended to be used In the prose¬ 
cution of war or destruction of human life, or for the 
composition of any drugs, foods, or articles Injurious to 
human health and happiness” will be considered at all. 

Dreamers, too, are discouraged. Take heed, you Mar- 
conls with ubsurd wireless apparatus, you ISdlsons 
with silly phonographs, you Bells with imbecile schemes 
for telepbonlug! If your Inventions possess no com¬ 
mercial value at the time they ore conceived, if the 
world must lie educated to use your machines you may 
not enjoy the privilege of having the Government work 
out your Inventions for you. Go to the trusts, to Wall 
Street capitalists with your dreams. Thia Is a practical 
Congress, a practical Government. 

During the seventy years of the Scientific Ameri¬ 
can's existence we have commented on more than one 
well-meant patent bill Introduced lit Congress by some 
representative of the people whose heart bled when 
ho contemplated the plight into which Inventors seem 
to fall. We have even advanced a few Ideas ou the 
Improvement of the patent system ourselves—but hesi¬ 
tatingly and with some fear that the Constitution of 
the United States might In some way curb our philan¬ 
thropic enthusiasm. But all those who have hitherto 
tried to better the lot of the inventor—ourselves In¬ 
cluded, wo shame facedly udmlt—must yield to the Hon. 
Samuel W. Smith in breadth of vision and largeness of 
heart. Compared with the epic magnificence of the 
project which Is unfolded In his measure, far too mod¬ 
estly entitled "A Bill to,establish an Inventors' Work¬ 
shop," all other plans seem rnonn and niggardly. 

A Place Where Wireless is Needed 

HE Island of Tristan da Cunha, in the middle of 
the South Atlantia Ocean, has from time to time 
been u source of worry to tbo British Colonial 
Office. Communication with this tiny colony of Icsh 
than one hundred people Is very infrequent and lrregu 
lar, and as the resources of tho Island are limited, the 
Inhabitants occasionally stand In need of outside assist¬ 
ance. In 1885 nearly all the able-bodied men of the 
Island were drowned while attempting to liourd a ves¬ 
sel, and the survivors were for a time depeudout for 
existence upon a supply of stores und provisions sent 
to them by a British man-of-war. Several unsuccessful 
attempts have been tnado to Induce the iieople to aban¬ 
don the Island und settle elsewhere. At the present 
time tlte Crown Agents for the Colonies are inviting 
tenders for a license Conferring the exclusive rights to 
occupy three neighboring Islands -Nightingale, Inacces¬ 
sible and Gough—for whaling, seullng and guano gath¬ 
ering, with the provision that whenever the licensees 
dispatch a vessel to or from lhe Islands it shull touch 
nt Tristan da Cunha for malls and goods, and that 
they shall also mnlulalii good order hi all the Islands 
of the group. An admirable philanthropy would be the 
establishment of n wireless telegraph Million In tills 
isolated spot, after lhe good example recently set by an 
English newspaiK*r In putting the little Island of St 
Kihhi into wireless communication with (he mainland 
of Scotland, (if course, such uu undertaking In Tristan 
da Cnnlm would Is, fur more costly both initially and 
for maintenance, owing to the great distance of the 
island from any existing wireless ututlon. 

The Aurora Borealis 

OME very Interesting recent researches by Storni- 
er aud Hlrkehmd on the Aurora Borealis render 
It prohublo that, this phenomenon Is due to cor¬ 
puscular radiation proceeding from the sun to the earth, 
These corpuscles are doubtless electrons which are 
known to have great, pvifdrative power. It Is Interest¬ 
ing to notice that these observations furnish a means 
to evaluate the actual degree to which the space In 
the solar system is n vacuum. It may be expressed 
by saying that It Is as much rarer than the most rare¬ 
fied vacuum yet produced exjierlnientally as this latter 
lr. rarer than the ordinary atmosphere. The density 
of this Interstellar vacuum varies within the limits of 
the solar system with its distance from the sun; and 
Is doubtless very much more feeble in interstellar spaces 
far removed from any stars Outside the Milky Way 
we may have a vacuum which Is almost absolute. The 
subject has been fully discussed by Blrkeland himself 
In the Scientific American Supplement. 


Dr. H. E. Hamberg retired from tho directorship 
of the national meteorological service of Sweden on 
January etb, and was succeeded by Dr. Nils Bkholm, 
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. * away fog. It t* well known 
* Upon the water particle* which 
■*»&» *> fog, *> as todi-olve them and turn them into 
Viper. FoBcnriag this i4«% it it ofatowd that u much 
: IficftlMi, eanbe eiearedcp in fteont of tha electric wires 
whh 3 b are eecdiiig out the wave*, the tog being at lout 
jfotiiltar distipated, had thk wU hare * gnat value in 
fijwiJtib aspaoWiy for rafimads and vessels at eea. The 
latte? wffl have time to ivaid aaoh other in tint case. 

: -VitiiM Telephony hoot Beeiin to Yfoma^-Wireless 
telephony continues to occupy, experimenters in various 
p*toof Europe, and although we have no very remark- 
able peeress to report within a recent date, we wish to 
mention aome promising experiments which are being 
oeriried out between Germany and Austria. The Nauen 
station, owing to (to high mast, is favorable for 


makes the 


t to the Technical Museum at Vienna, which 

_ a distance to be 800 miles or more. Owing to 

t^jieWi apparatus of a now design, it was possible to hear 
newspaper articles which vrero read at Nauen. 

Cieroiaad Eteerilcal B*p*«W*to-Cleveland is plan¬ 
ning * gnat electrical exposition to be held May 20th 
to doth in the CoUaema. The project is to be given 
under the auspices of the Electrical League of Cleveland. 
Thefflxth City claims to lead the nation in many depart¬ 
ment* Of the electrical trade. It k the headquarters for 
the greatest lamp works, the home of the biggest carbon 
maanfootarfiig plant, and it boasts of three leading 
manufacturer* of electric vehicle*. It holds highest rank 
fat the manufacture of claetrie cranes sad hoist** 
machinery, and is a leader in the making of batteries. 
It chums toany of the largest electrical machinery plants 
and its public service company is said to be a model of 


4 UalqM Oattsetton «f Basin has just hsen acquired 
by the Library of Congress from Mr. Bertram Dobell of 
London. It oondeta entirely of works printed for private 
circulation, 1,600 to number, oovering a wide range of 
subjects, and representing a labor of forty years on the 
part of the cottector. Mr. Dobell has prepared an inter¬ 
esting descriptive catalogue to accompany the collection. 

Mink Breeding—A contribution to the growing in¬ 
dustry of fur farming has been undertaken by the U. 8. 
Biolcgioal Survey to the shape of experiments in breeding 
minks for size, quality of fur and disposition, A mink 
tom has been started near Prichard, Idaho, in the Oceur 
d’Alene National Forest, and similar experiment* ere 
under way to the National Zoological Park in Wash¬ 
ington, D. C. 

Earthquake Cettet r a rt i en has now reaehed a very 
practical stage in the seismic districts of Italy, where all 
new buildings are being erected under strict supervision 
with respect to their ability to resist earthquake shocks. 
Prof. Omcri, the Japanese authority, has estimated that 
99.8 per cent of the deaths in the great Messina earth¬ 
quake of 1908 would have been prevented if the buildings 
had been properly constructed. 

The “Discovery,” which was built for Capt. Scott’s 
first expedition and was fro sen in the Antarctic ice for 
three years, was subsequently sold to the Hudson Bay 
Company, and Boott was unable to obtain her for his 
seoond journey to the Antarctic. Mr. O. F. Stackhouse 
has, however, been more fortunate, having secured the 
use of this stanch vessel for his expedition, whioh is to 
seek King Edward VII. Land next Summer. 

Martian Presto— 1 The following telegram has been 
reoeived from Lowell Observatory: “A late frost, a 
unique phenomenon, occurred on the night of March 3rd 
on Mars, in the region to the north of the Propontis, and 
was still visible at 2 o’clock of the Martian afternoon. 


MtoMtot to Wired*** Of at stirs.—As a memorial to 
wireless tdegraph operators who have tort their lives at 
•aa, It is planned to erect a fountain in Battery Park. 
The fountain will be of white granite with seats of the 
same material at either side. At the back will be a 
column upon which the names of the operators will be 
inscribed, as fellows: Jack Phillips, 8.8. "Titanic,’’ 
April 16th, 1912, Atlantic Ocean. George C. Bodes, 
8.8. "Ohio,” August 26th, 1909, Pacific Ooean. Stephen 
F. Sczepaaek, 8.8. “Pore Marquette," September 9th, 
1910, Lake Michigan. 8. Lawrence Prudbunt, 8.8. 
“Rosecrons,’’ January 7th, 1913, Pacific Ocean. Donald 
Campbell Perkins, 8.8. "State of California,” August 
18th, 1913, Pacific Ooean. Ferdinand J. Kuehn, S.S. 
"Monroe,” January 30th, 1914, Atlantic Ooean. 

Hie New Army Automobile for X-ray Use, whioh is 
constructed on designs of the French army physician 
Major Busquet, Is.very complete and represent* the most 
recent progress in this direction. In field work of the 
kind, it has been found difficult to operate the X-ray 
apparatus with good success owing to the various manipu¬ 
lations which must be carried out, and again a suitable 
photographio dark room has to be provided. Another 
point is that quite an amount of power is needed to 
operate the electric devices if any satisfactory results 
are to be had. A roomy automobile with 12 horse-power 
motor and a dynamo has now been developed, the inside 
of toe oar bring fitted as a laboratory and dark room. 
A folding operating table is provided with the X-ray 
bulbs and all needed fittings, and a tent set up against 
the side of the ear forma an operating room. The tent 
is then folded and stowed in the oar. In time of war, it 
is claimed that all difficulties of operating will thus be 
overcome, and the car will also be of good aervioe at 
all times, and oan reach the spot quickly. Aviation 
oenten) oan thus have good aid, especially where a large 
hospital is not to be found in the locality. 

Iaerearing Motor Output.—A somewhat original 
method to used by the Brown-Boveri works to inoreese 
the amount of power which a given electric motor oan 
be oailed upon to furnish; for instance, where a factory 
to using a motor rated at 600 horse-power, the new 
method allows of getting considerably more out of it, 
spy 700 or 800 horse-power. This often makes it un- 
neceeeary to put in new motors for the increase of a 
plant, hence a great saving. Hie method depends upon 
the tact that in the Induction motor the power factor 
often has a low value, so that the, motor doee not furnish 
nearly as much power for its sire as it would were 
toe power footer of higher value or near to unity. For 


much larger than the average power would call for, henoe 
ittoaa advantage to be Ale to me a smaller motor for 
ton same power. This to done by a small extra device 
la the shape of a one horse -p ower motor, coupled to a 
Wiath* commutator, and tote koto to change the value 
' at ton power fortw fend increase toe output of say a 
motor with Which It is used, 
drtko fo aoaaeotod to the circuit of toe large 
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The frost was parted from the north polar snow by the 
blue border, which was undoubtedly water, that marked 
the melting cap.” 

Suttee, the ancient Hindu custom of burning widows 
on their husbands’ funeral pyres, was made illegal by 
the government of India in 1829, but oases of its occur¬ 
rence are still occasionally reported. The London Times 
describes the voluntary suttee of a young widow last June 
at Yaraule, a village in the Mainpuri district. The act 
was carried out in the presence of a crowd of from 1,500 
to 2,000 people. Several natives who assisted at the 
ceremony have been sent to prison. 

The Death of Prof. Hebert K. Duncan. -Dr. Robert 
Kennedy Duncan, Director of the Mellon Institute of 
Industrial Research of the University of Pittsburgh, died 
recently after an illness of several weeks at his home in 
Pittsburgh. He contributed articles on scientific topics 
to many periodicals, including the Scientific Aukrican. 
In 1907 he inaugurated at the University of Kansas 
a plan of industrial fellowships whioh subsequently has 
been developed to large proportions in that institution 
and at the University of Pittsburgh. 

New* from the “Polar Bear” Expedition.—A dispatch 
from the Signal Corps station at Cirolc City, Alaska, 
dated November 11th, announces the arrival at that 
place of a courier who brought a message 250 miles 
overland from the Arctic coast stating that the power- 
schooner, “Polar Bear,” with a party of explorers and 
big-game hunters on board, is frozen in the ice off De¬ 
marcation Point, where it will, necessarily, spend the 
winter. All the party were reported well. A quite 
unusual number of vessels are understood to be fast in 
the ice along the Arctic coast of Alaska this season, 
ineluding part of Stefauson's Canadian Arctic expe¬ 
dition. 

Casein. —Recent notable developments in the pro¬ 
duction and industrial uses of oaeein form the subject 
of an interesting report from Consul W, H. Hunt, 
stationed at 8t. fitienne, France. Casein, which is the 
principal albuminoid matter of milk, is now obtained 
by electrolysis, aooording to the following recently 
Invented prooees: In the middle of a large vat full of 
skimmed milk heated to a temperature of 80 deg. C., 
a porous vessel is placed containing a 5 per oent solution 
of caustic soda; an iron cathode is plunged into the soda, 
and a rod of oarbon, serving as an anode, into the milk. 
An electric ourrent sets free the phosphoric acid con¬ 
tained in the milk, and toe casein prooipitates. As 
oompared with the method of obtaining casein by the 
use of acids or rennet, the cost of this process is very 
low, toe yield is greater, and the oaeein produced con¬ 
tains no foreign ingredients. Vegetable casein, now 
produced on an extensive eoale from the soya bean, 
oan be put to toe same uses as animal casein. The prin¬ 
cipal use of casein is in the manufacture of galalith 
{milk stone), used as a substitute for ivory, tortoise 
abeO, oeUuknd, etc. Penholders, frames, purses, phono¬ 
graph disks, and a greet variety of other articles are now 
made of galalith. It is also used as a chemical fertilizer. 
Several other casein products have recently been intro¬ 
duced. 
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The “Loep” ud Its "Lccper*.”—Up to the present 
time no lees than thirty-one pilots have .looped the 
loop, according to L’Aerophtl . Of these, Hamel, an 
Englishman, and Gilbert, a Frenchman, have looped the 
loop with passengers. 

A New Tri-plane.— Eugene Bouillet of Long Island 
City, N. Y., has secured patent No. 1,084,248 for a tri¬ 
plane which has an upper supporting surface with the 
roarwardly projoetiug lateral tips, an intermediate sup¬ 
porting surface with controlling surfaces in its lateral 
extremities and a rectangular lower supporting surface, 
the said surfaces having substantial flat forward and 
rearward portions and a transversely extending arched 
central portion. 

German Aeroplane Motor Competition.—Another 
aeroplane motor competition is to bo hold hi Germany. 
The sum of $35,000 is to be awarded for the best water- 
cooled and air-cooled motors of 80 to 200 horse-power. 
The tests will determine general working of tho motors, 
the efficiency, consumption of fuel, etc , and endurance. 
Among the points that will be counted in favor of a com¬ 
peting engine, the possibility of using cheat) and safe 
material of German origin will be included. Points to 
be avoided are: Long duration of preparations for the 
tests, special requirements as regards lubricating oil, 
decline of efficiency in the long distance trials, vibration, 
breakdown of carbureters, aa inconvenient shape for 
fitting into the aeroplane, and the supply of mai t rials 
from abroad. 

A Flying Tug-boat .—M. Maurice Colliex, who lias 
been trying to solve the question of hydro-aoroplanos 
of large dimensions, capable of flying out over the sea 
for an entire day, made his first flight, recently, with a 
new gigantic sea plane, which might lie called a flying 
tug-boat, built by the Voisin brothers. It has the regular 
ship-like under-structure characteristic of Curtiss hydro¬ 
aeroplanes, and looks something like a small river tug. 
Even the funnel in the middle is not musing. Tho hull 
of the little boat is 20 feet long, with a beam of 7 feet. 
The wing*, which form a sort of tandem biplane, two 
super-imposed planes being at the back and two in front, 
are about 82 feet long, and have a spread of about 150 
square yards of oanvaB. There are two motors of 200 
horse-power each, and the machine is oapable of flying 
with a useful weight of about two tons. It can earry 
oil and fuel enough for a flight of about 100 miles. Colliex 
tested tho machine on the Seine, near Triel. It rose 
easily from the water, and alighted without difficulty. 

Fog Observations for Aeronauts have been made regu¬ 
larly in Germany since March 1st, 1913, under the 
auspices of the Luft-Fahrzeug-GesrlUchafl, at a small 
group of stations surrounding the town of Bitterfeld, 
where the service has its hoadquarters. Dr. Rotzoll, 
who is in charge of this novel undertaking, points out 
in his first report on the operations of the Bervioe that a 
foggy atmosphere is one of tho greatest dangers encoun¬ 
tered by airships, and it is therefore of the utmost im¬ 
portance to keep the aeronaut informed of the location 
of fog, it* density, the height to which it extends, oto. 
Experienced meteorological observers are now keeping 
a record of fog at places around Bitterfeld, and are pre¬ 
pared to send reports by telegraph or telephone whenever 
called upon to do so. They report the density of fog 
in terms of “visibility-distance”, i e,, the maximum 
distance at which certain prominent objects, such aa 
steeples, smokestacks, etc , can lie seen. In order to 
measure the heigiit of fog, apparatus is now lieing con¬ 
structed which will be sent aloft attached to a captive 
balloon or kite; when the instrument rises out of the fog 
into drier air the change in hygrometne conditions will 
be registered electrically at the other end of the wire 
leading to the ground. 

The Kalian Air Fleet.—The Italian airship M-3 is 
finished and is now beginning her trials, while the P-3 
hoe terminated those with success, and is said to lie 
destined for Turin. These two additions to tho Italian 
airship fleet bring its numbers up to ton, consisting of 
five of tho P—piooolo = small—class, three of tho M— 
medium—category, the “Oitta di Milano," built by Ing 
Korlanini, and the "Parsoval." We are informed by the 
Engineer that the first example of a new semi-rigid series, 
distinguished by the letter V after the designer, Capt. 
Vcrdusio, is under construction near Rome, and will have 
a capacity of 15,(KM) cubic meters (529,721 cubic feet) 
and a speed of 90 kilometers (56 miles). In Milan, 
another Forlanini vessel will soon he begun, with a 
capacity of 15,000 cubic motors, and therefore larger 
than the "Oitta di Milano,” bosides having greater speed. 
The plana are also said to bo well ahead for the new G— 
grande m largo—type, whioh will be rigid and hnvn a 
capacity of over 30,000 cubio motors (1,059,442 cubic 
feet). In the aeroplane department, three squadrons of 
seven machines will be added by June to the sixteen 
already existing. By the end of the year, then' will 
probably be in Italy seventeen military aviation squad¬ 
rons, each of seven aeroplanes, together with thirteen 
airships, of which the newest and largest will be toe new 
Forlanini ship, the V-type unit, and the large G. 




M ANY million* of tons of freight nre hauled an¬ 
nually by vessels upon the Great Lakes, and many 
more millions could thus l>e carried were It not for Ice. 
On an average, general navigation upon these high¬ 
ways of inland shipping la limited to a period varying 
from seven to eight months—depending 


when attacking the lee. In this way, the rolling motion 
of her great body will make It possible for her to batter 
her way through the lee fields and to get In aud out 
of harbor unassisted. The "Ashtabula” will be fitted 
with a Sperry stabiliser of the active gyro type, which 


when not in service to steady the craft In a seaway, 
can be made to roll her agreeably to her natural period. 
The Sperry Installation will take up but a modest 
amount, of space and will weigh less than one per cent 
of the ship's total displacement. When stabilizing the 
"Ashtabula" the mechanism will receive 


upon the severity of the winter season. 

It Is not necessary that the Great Lakes, 
from shore to shore, should lie frozen over 
to halt the activities of freighters; It Is 
quite enough to have harbors closed by 
the lee. In order to reduce the impedi¬ 
ment. of this lesser evil, It Is customary 
to employ small vessels to break passages 
clear for Inbound or outlmund craft when 
the rest of the lako area Is open to naviga¬ 
tion. Strange though It may seem, these 
modest craft do what their big brothers, 
tho freighters, cannot do even though many 
efforts have been made to fashion some of 
the lake steamers so that they can “buck 
the Ice” effectively. Despite the fact that 
the Russian Ice-breaker “Ermak” has done 
excellent work, that ship has Its limita¬ 
tions. It Is not always possible to get 
sufficient headway to ride up on the lee 
and break It down, us the “Ermak” does, 
and, besides that, she Is fit for that ser¬ 
vice alone and powerfully—we might al- 



The car ferry steamer “Ashtabula,” which piles between Ashtabula Harbor, 
Ohio, and Port Burwall, Ontario. 


Its Inciting Impulses from the waves them¬ 
selves. When rocking the ship, the pro¬ 
moting action will be arbitrarily induced 
by a small auxiliary apparatus which will 
affect the two little pilot or sentinel gyros 
which bring the great gyros Into action 
either to one or the other side. 

Briefly, the active force employed to 
centered In a large rapidly revolving fly¬ 
wheel In which the principal mass lies In 
tho rim, and the faster this gyro turns 
the greater its upsetting or corrective 
energy when swung laterally to varying 
degrees out of Its normal fore-and-aft ver¬ 
tical plane of revolutlou, Thus, within a 
moderately small compass, an Immense 
measure of disturbing or counter-balanc¬ 
ing energy can be aroused. It takes but 
a relatively small amount of power on the 
part of a precession engine to turn the 
gyro to right or left as far as need be. 
Of course, when on duty, the Mg gyro la 
steadily spinning. The precession engine 


moat say extravagantly—engined for that 
work. 

The ice-breaking tugs on I he Great 
Lakes are equipped with exceptionally 
large rudders which can be swung quickly 
from side to aide by a steam-steering en¬ 
gine and thus given a rhythmic rocking 
motion, tuned to their natural rolling 
jierlod, by which It is possible for them to 
deliver first on one side and then on the 
other crushing blows to the ice while be¬ 
ing driven vigorously forward by their 
screws. The result is a capacity to break 
the Ice in a manner which the straight, 
bow-on attack of far heavier vessels would 
not accomplish even though It be possible 
for them to poke their stems up and on 
(lie floe. 

The big cur ferry steamer “Ashtabula," 
a vessel of 4,800 tons, is to be equipped 
with a unique apparatus by which that 
ship can be rcck^ like the small tugboats 



the car ferry steamer “Pete Marquette" caught in the tee outside of a harbor. 


Is called to service by two little gyros: 
oue regulating tho time of action aiid the 
other .the degree of movement. Them eat* 
tremely sensitive sentinel gyros operate, 
by means of electrical connections, the 
throttle of the engine control and the man¬ 
ner of applying the steam to what we 
might, call an ahead or a backing motion 
—In this case resulting In movement* on 
the part, of the gyro to right or left. 

The object of the auxiliary apparatus 
referred to will be to artificially excite 
the pilot gyros by a purposely applied 
rocking motion. This, In turn, will be 
translated to the Mg gyro, and Its periodic 
precession will cause the 4000 -ton ship to 
rock in unl*on. This opens up an entirely 
new field In the problem of bw*Wn»» 
through ice .that Interferes with trgtBc, 
and the working of the Inetellntion lathi* 
case will be watched wtth'bttOMi internet 
by ship owners a* wall w«*iaa*n. 
























The tl,WK)-ton "Pennsylvania” of the United States Navy. She will carry twelve 14-inch guns. 


The Problem of Our Navy 

III-—The Decline of the United States Navy to Third-CJass Rank 


B mrutt than any learned treatise could have done, 
the events of the Spanish war taught the American 
people the value of a preponderance of sea iniWer, 
When Dewey crumpled up the Spanish fleet at Manila 
and S ampson strewed the southern coast of Cuba with 
the b ur nin g wreckage of Cerverm’s squadron, the decisive 
Influence of sea power, always recognized by the naval 
export, became self-evident, even to the man In the 
street 

The effect of this object lesson upon the country 
at large and it* representatives in Congress was Im¬ 
mediate. Proud of Its navy and the International pres¬ 
tige which followed upon lta victories, and realizing 
that what the navy had won a strong nnvy alone could 
keep, Congress lent a willing ear to ite technical ad¬ 
visers, and systematically and moat 
liberally eet Itself to the task of 
building up a navy that should be 
equal to the heavy responsibilities 
entailed upon the country by Its ae- 
qulBitlon of such widely separated 
possessions as Porto Klco and the 
Philippine Islands, and by Its occu¬ 
pation of the Island of Coba. Our 
navy grew, literally by leaps and 
bounds, and within half a dozen 
years of the conclusion of peace It 
stood second In streugth, with a 
commanding lead over that of dor- 
many, having as Us first fighting 
Une not less than twenty-three first- 
class battleships built or under con¬ 
struction, to say nothing of eleven 
armored cruisers—the latter a type 
which Japan, not many months be¬ 
fore, had not hesitated to plaee in 
the first line at the great battle of 


By the Editor 

appreciate the serious nature of the crisis; and at the 
very time when appropriations should have been In 
creased to meet the new conditions, they were reduced— 
with tbe result that our first line of battle (and that 
means the navy, so far as the winning of decisive en¬ 
gagements is concerned* has sunk to the third rank, 
with France and Japan pushing us very closely for 
pre-eminence. But the story of the rise and decline of 
our navy since the war with Spain is told hy the sta¬ 
tistical figures of tbe following table, 

An analysis of the Hbove table shows that In the 
seven years, Including Hnd Intervening between the 
Spanish war and the opening of the dreadnought era, 
Congress authorized the construction of new battleships 
at tbe average rate of two and one half ships per year, 


Battleships I Armored 


i oi a 


Four 

Two 

Five 


One 

Two 

Two 

Two 

Two 

One 

One 


Three 

Three 


But It ao happened that In the 
very year, 1905, which found our 
navy lu such a commanding posi¬ 
tion, there was built in England a 
new type of battleship, the “Dread¬ 
nought,” wbluh was destined to 
work a revolution In the relative 
standing of the navies of the world, 
by relegating all existing buttle- 
ships to the second line. „, _ 

So vastly superior in rise, speed, 
gun power and defensive qualities 
waa the new ship, that it was recog¬ 
nised as the only type that could be 
used effectively In the first line Of 
battle; and it Was realised that the 
nation which could most quickly 
build and equip a fleet of theee 
ships would hold the balance of 
W power with all that thin Im¬ 
plies. The leading powers recog¬ 
nised that the dreadnought had en¬ 
tirely upset existing conditions, and 
®8 but ourselves accepted the bur¬ 
den thus laid Upon (hem, enlarged 
their naval appropriations accord- 
:.q$y, made haste to build up 
- h^new' battleship fleet • along dread- . 



first dreadnought to carry 14-inch guna. 


and of battleships and armored cruisers combined at the 
rate of four ships per year; where¬ 
as during the eight years revering 
the dreadnought era, when u far- 
seeing tlovemraenl would have ac¬ 
celerated construction, we have au¬ 
thorized now iMittleshlps at the low 
average rule of only one and one 
Imlf vessels per year. And let It 
never be forgotten that during these 
years of decline In relative strength, 
our International policies have 
grown In scope and have been pro¬ 
claimed with greater emphasis than 
ever lieforo. 

Why is the Dreadnought Supreme? 

Now we can well understand that 
to many of the {*<op)e of tbe inter 
lor States, anil to many of their rep¬ 
resentatives in Congress, for that 
matter, the sudden announcement 
that their fine navy, for the upbuild¬ 
ing of which Congress had appro¬ 
priated money so freely, has in a 
few years dropjied to third-class 
rank, will come with a shock of sur¬ 
prise and provoke a strong doubt as 
to Its truth That doubt has lieen 
freely expressed, and by no one so 
strongly as hy those senators and 
representatives whose constituencies 
are to be found In the Interior 
Stutes, where, in the nature of 
tilings, knowledge of naval tiff sirs !h 
not so broad, mid familiarity with 
tile development of naval materiel 
Is not so Intimate, us In (he maritime 
Stutes 

The present fnlso conceptions of our 
naval standing, the failure to realize 
the tiniHTatlve necessity for main¬ 
taining our uuvy In (he very front 
rank among those of our possible 
competitors, Htid the Indifference of 
the people and Congress to the fact 
dial, ever since (he dreadnought era 
began, we have been fnlltng rapidly 
to the rear- nil thiH Is due to lack 
of information, to much positive mis¬ 
information, and more than any¬ 
thing elm-, perhaps, to u belief that 
no foreign power will dare to at¬ 
tack us—a liellef which Is founded 
partly upon our past naval successes 
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and partly upon our feeling of national lnrlnclWMty, II. The alUMg-gim battery make* salvo firing tooHr* 
that la to say, upon what remain* of a certain tradl- ate. The fact that only one caliber of gun la carried 

tlonal "lick-creation” attitude toward the great outside iu the dreadnought's main battery give* it an enormous 

world. advantage over the pre-dreadnought. The "Coonertl- 

But the day tins gone by, never to return, when the cut” carries 12-inch, 8-lncb and 7-lnCh guns. If all Of 

mflou to win a great naval war can be these are engaged, It 1* Impossible to distinguish the 


the tWrt*. rente 
to provider**** 

■ W ** WPoee that tare 


Britain, estranged hr-our. breach of toftafta'tateAtaii .s 
it afcttM *ot he teettded) on th • canal totte ; 

agreed to maintain an attitude of - 


auiiuy or u imuou to wui a gnmi oavii war cau oe iuwhj are uujptgvu, it w w --- ^ , w ■ 1 IL_; ‘ K . gc 

measured in terms of Its material wealth and Its un- splash of the several guns, and the work of the spotter Germany, by the purchase Of a ,« *tw 

disciplined courage. The modem development of the Is rendered difficult and uncertain. With the guns all . challenged our Monroe DoCtetndhMgipaw,W 


eehnhal arts, to which this country hat contributed » 


i size, the spotter cau determine the mean point 


security of Gw Panama Canal Lst us 
retained from anxieties at (mho*, Genua 


giratty, hat put a heavy discount upon mere wealth and of fall and correct the elevation of the whole ship's reloaned from anxieties at hoa ^, 

coinage, and hat set a heavy premium upon the mate- battery accordingly. Because of the terrific punishing her whole first Uae of twmty-SttdltaaqBtlglkta '***.-:; 


rial instruments of war—the Udnch gun, the telescopic power of the 12-, 13%-, and 14-inch gun, the com- ... 

sight, the torpedo, the destroyer and the submarine! mander-ln-chlef will prefer to fight his dreadnoughts at «U ghtps dating since 1001) to the Caribbean. f- 

But the “man behind the gun"? Yes, we have a the maximum range at which he can hit the mark and should we statkd? Against her tWMffiir-st x 

good man behind tlie gun; but #o has Germany, so has trust to the accuracy of his Are to land on the enemy wi could opjxttC twelve; agataft hff C\ 

Japan. The 14-inch, rifled gun, sending its high-ex- that first salvo which will go far to win the light At noughtB we could oppose sixteen OC 

plosive shell unerringly to the mark across five miles such ranges, only the four 12-inch guns nf a "Conneetl- anyone suppose that our first line could preva il ay >tMt , 

of water, is no respecter of persons. The stalwurt cut,” "Georgia,” or “Maine" would be available—and one of more than double lta StrSMgtn? Iw , w u 


her second line of fifteen prerires&teMhte 


Julian. The 14-lnch, rifled gun. sending It* high-ex 


American gun-pointer at one end of that five mile* and 
the puny Jap at the other are toolug the line in a 
scratch race, a race which will be won, not by brawn 


cut,” "Georgia," or “Muine" would be available—and one of more than double lta StNBgfttt And Ww^i# 

even these, being of on older type, would be greatly ships of our first line sunk, captured, or flaring 

outclassed by the more modern gnus of the dreadnought, home port, what would become of our older ships, When ’. 

The 8-lneli. 7-inch and fl-inch guns would not even be the victorious first SBd second line of the enemy Joined 1 


dreams of u glorious past, but hy the sternly 


I hy any manned during the light 


* poise that comes of unremitting guns would enable the: 


equipment of the dreadnought’s 
to do more accurate and faster 


training and discipline In the years gone by. 

Now let us CHrry the line of thought u little further 
and remember that what is true of a single gun Is true 
of a whole Bhip's battery, and that, if gun is equal to 
gun, and the marksmanship Is the same, by all the 
laws of probability, the ship that carries the greatest 


tiring. 

IV. The armor of the dreadnought is thicker, of bet¬ 
ter quality, and is better distributed. 

V. The saving in pci sonnet on the dreadnought is a 


forces to crush our remaining second lino, composed of 
“Counecticuts,” "Now Jerseys,” and "Matoas"? 

And suppose Japan, smarting under toe sting of oor 
Asiatic exclusion, seised toe opportune time; and swept 
down upon the Philippines, Guam, Hawaii, and, with 
no fleet to cut her lines of communication, established 
f^baee upon the Pacific Coast, and began to land her 


gun. and the marksmanship is the same, by all the most valuable feature. The “Connecticut" carries 1,000 veteran trows of the Russo-Japanese war. That would 
laws of probability, the ship that carries the greatest officers and men for four big guns, the "Pennsylvania" be a Startling object leason In the necessity for the, 

number of guns and delivers the heaviest broadside will carries the same number for twelve big guns—250 men provision of adequate aw power by a nation so situs ted 

win the tight l>er gun for the pro dreadnought and only 84 per gun as our own—an object leason, toe meaning of which th# 

To-day, even more than when Naiwleon uttered his for Oie dreadnought. people, even of the States meet remote from the 

famous dictum, it is certain that "Heaven fights on the VI. bast Ip, the ictative damage of a hit by torpedo sea, and most oppoetd to the growth at OUT USVy, 
side of tlie heaviest artillery;” WiWJy would not toil to grasp, 


win the fight 

To-day, even more than when Naiwleon uttered his 
famous dictum, it 1 r certain that "Heaven fights on the 
side of tlte heaviest artillery;” 
and it is lava use the dreadnought 
carrlea a broadside of such over¬ 
whelming superiority that no 
pre-dreadnought cun engage It 
with the slightest ho|ie of success. 

A 12-gun "Wyoming" might 
silence a 4-gttn "Connecticut'' In 
the first five minutes of un en¬ 
gagement, and In 10 minutes 
might conceivably leave It lu a 
sinking condition But. accord¬ 
ing to llepresentatlve Wlther- 
spoou and the "small navy" wen 
In Congress, matters would be 
equaled If twelve 4-gutt "Con¬ 
necticut*" were pitted against 
four 12-gun "Wyoming*;" and 
since herein lies one of the most 
plausible fuUncles of those who 
fall to see the Importance of the 
dreadnought question, we shall 
now give, seriatim, the reasons 
that have relegated all hut twelve 
of our thirty-nine battleships to 
the second line. 

I. Overwhelming concentration 
of gun-fire. It is generally cwrtfbt b? isuroatuui s« 

agreed that because of the dnuger 

of fighting In the head-on lsisi- The or 

tion (which exiHises a ship to the 
risk of a ruklug fire In which more shells wonld strike 
and when they struck might phnn through the whole 
length of the vessel!, that future engagements wilt be 


Meteotoloffhsl Service to 
the OttflAnii 

T HE next agricultural appro¬ 
priation MU will probably 
provide for the establishment of 
about sixteen meteorological sta- 
tloua in toe Went Indies and else¬ 
where about toe Caribbean Sea, 
under the direction of the Hutted 
States Weather Bureau, for the 
purpose of maintaining an effi¬ 
cient storm-warning service In 
that part of the world. The need 
of such a service will, of course, 
become especially urgent with 
the opening of the Panama 
Canal. The first extensive me¬ 
teorological service in the Carib¬ 
bean was established by the 
Weather Bureau in 1898, pri¬ 
marily for the protection of the 
American fleet during the war 
with Spain. Shortly after the 
war most of the regular obserr- 

, era were recalled, and the work 

_ , ..... ,. . .. „„ „ , „ was continued on a small scale 

The forward 14-lnch guns of the United States dreadnought “New York. by natjye j hW[ y w | 

atom, and the like. In recent 

pun, tending to alult the ship. Is one half ns great years a telegraphic weather service has hem maintained 
the 3LOOO-ton "Pennsylvania" ns it is on the 10,000- only during the hurricane season. The new stations 
i "Connecticut." Furthermore, the compart mental will telegraph twice-daily observations throughout the 


and when they struck might push through the whole on the SLOOO-ton "Pennsylvania" as it Is on the 10,000- only during tho hurricane season. The new stations 

length of the vessel 1, (hat future engagements will be ton "Connecticut." Furthermore, the compart mental will telegraph twice-daily observations throughout toe 

fought broadside to broadside, with the two fleets subdivision of the dreadnought us a protection against year, and wireless telegraphy will be employed at places 

traveling on parallel courses, and the ships disposed In mine and toriiedo Is more elaborate and effective than Where the regular telegraph facilities are not adequate, 

“column formation." that Is to say. ship behind ship. on tho pre-dreadnought type. A central observatory will be established in tike Canal 


“column formation." that Is to say. ship behind ship, 
with n suitable interval of about 430 yards between tho 
stern of one ship and the bow of the ship that is next 
astern. In this formation a line of four "Wyomlngs" 
would be roughly about one mile iu length, and a line 
pf twelve "Coimecticuts" nearly four miles. The "Wy¬ 


nn tho pre-dreadnought type. A central observatory will be established in toe Canal 

We have said enough to show that the dreadnought, Zone. Wireless weather reisirts from and to veaiela 

as a fighting unit, Is In a class by Itself. To send a fleet will form an Important feature of the new service. 


...... a line of four "Wyomlngs" of pre-dreadnoughts out to fight a fleet of dreadnoughts 

would be roughly about one mile lu length, and a lino would lie suicidal. Tho case was aptly put by Mr. Development of the Pend Pogt 

Of twelve "Coimecticuts" nearly four miles. The "Wy- Daniels, the Secretary of the Navy, In his examination rpHB Jast annual report, of the Postmaster Gener al, 

omlngs,” tiecuuse of their suiierlorlty in speed of about before the House Naval Committee, when he said that * published in December, states that during the 

three knots, would elect to place themselves opposite the captain who fonght a pre-dreadnought against, a six months of the parcel post (January to June, 1918) 

the head of the column of "Connocticuts," and in these dreadnought would be deserving of court-martial, approximately 300,000,000 parcels were h andled , afid of 

relative positions, the four “Wyomlngs" would be able On the new dreadnought rating, then, where do we this number more than 2,000,000 were i ns ured, In«r- 
to oppose forty-eight 12-lneh guns against the sixteen stand? Naval statistics show that there Is one first- ance rates were readjusted on July 1st, So that insur- 

12-lnch guns of the four lending ships of the "Connect!- class navy, the British, with forty-two of this type built ante up to $25 costs only 0 cents, and from $20 to fW), 


omlngs,” liecuuse of their suis-rlorlty in speed of about before the House Naval Committee, when he said that 
three knots, would elect to place themselves opposite the captain who fought a pre-dreadnought against, a 


the head of the column of " 


relative positions, the four “Wyomlngs" would be able 
to oppose forty-eight 12-lneh guns against the sixteen 


mneoticuts," and in these dreadnought would tie deserving of court-martial, 
Vyomlngs" would be able On the new dreadnought rating, then, where do v 


Cut" line. The "Wyomlngs," having the advantage in and building; one second-class navy, the German, with 


speed, would elect to fight t 


9 cent*. A collect-on-dellvery service waa established . 


maximum range of twenty-six such ships; and three navies of the third July let; charges up to $100 are collected for a toe of 


10,000 to 12,000 yards. and since the successive ships class, that of the United States with 12; France with 11 10 cents. Increases In Wright **-»»*“ and 

down the “Connecticut" line would be at increasing dls- and Japan with 10 dreadnoughts. And both France reductions in rates of postage for -w trin ton es have 

lances from the "Wyomlngs," the after part of their and Japan, be It remembered, are building faster than twiee been made since toe parcel poM wM estabUritad. ' 


line would be out of effective range. The result 
be that the four "Wyomlngs" would be able to 


the head of the “Connecticut" line by overwhelming fifth position. 


would we. They are adding to their dreadnought fleets at a 
crush rate which in a few years’ time will relegate us to the 


gun fire, and then commence dropping back until the 


Unless Congress listens to the advice of our Novel parcels; a luxury o 


Nothing coaid better Justify toe existence of toe now 
service than the tact that twenty million natal dwelters 
now hare a house-to-house collection and delivery at 


e peculiar to cities and towns. An 


whole fleet had l>een slleuced The “Wyomlngs” would Board, the drop of the United State* to tho low rank important step now in contemplation is toe censriUM- 


be punished, of course; but their enormous volume of of fifth in naval strength is as certain i 


it of th* third and fourth classes of mall. Books will 


fire would fairly smother tlmt of the ships at the head and flow yf the tides and the rise and setting of be admitted to the parcel post on end after Maitth lfito, < 

of the enemy’s line and would afford a strong protec- the sun. MH.4. 

tlon against hia gun fire. And what then? - 

But suppose that the twelve "(’.onnectlcuts" found The Scnwnnc AW sale** is opposed on principle to The Kaflteb and the Coconino National Forests *&• 
themselves in line against twelve "Wyomlngs,” with the forecasting of possible hostilities with powers with Join each other. Yet it takes from two to tare* dgf»,- >' 


The Scnuranc AW sate** is opposed on principle to The KfiQtab and the CoconiM TTlfltlUl TlWlgtir ffit- 
tbe forecasting of possible hostilities with powers with Join sack other. Yet it takes from two to thro* d*»*,' 


forty-eight 12-inch guns opposed to one hundred and which the country is on friendly terms; but iu tbe pres- to go from one to toe other across 'noumsh 
forty-four! - tmt article such a forecast «**» testified as proving 4 of the Colored* 










,;S, ' 1toXtfM* MfiM W«l«hcr 

' » of toe tym mno Awtooah : 

<An*b«r Urn of Jawary Mtfe, 'In a short paragraph 
Smmg the Leinert ft&itt woiftoer, 700 state that 
this apparatus "constats of a pair of OQnal-aUed tanka 
“ : when one Is AIM up to a standard 
ttcnily abuts tbs feed to the second 
1 This Is an eesor, as when one tank is filled 
toVdeanlte «talght, It automatical!? shifts the feed 


tank.* ' 


t Ltaran Wataass Co. 
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How to Em OH Decayed Etas 

the Editor pf the Scnurrmc Autocar; 

Knowing of the ravages that certain beetles and pests 
harp been making WUb the grand old elms In Massa¬ 
chusetts and other nearby States, may not the follow- 
in| anfceatfam prove at advantage to owners of trees 
so killed or dying? 

When the owner of and) valued trees sees that they 




less be hired for the occasion from the steam railroads. 

It may be said that the expense of such methods 
would bfr pfdhlMtiva That may be questioned. There 
would be a Croat saving in the hire of men; If not 
through a reduction In the number of men, It would 
certainly come in the number of hours of work. This 
would offset the expense of equipment. And it cannot 
be urged that this equipment would be used only after 
the heavy falls of snow that occur rarely. Even after 
a light snow vast piles are accumulated at intervals. 
The power shovels would remove these piles Instead of 
the long ridges. And, even if the Item of expense Is 
still brought up, the loss to the city by street delays 
and congestion is too great to allow the argument to 
have much weight Oertalnly when “power” has been 
ao successfully applied to all other engineering problems 
to supplement and expedite hand work there Is no need 
to lag behind here. And the removal of snow from 
the streets of a vast city is, In a way at least, an engi¬ 
neering problem which can be solved largely throng* 
the application of “power.” P. A. HtmJHiirsoiv. 

New York. 

Aa Improved Box for the New York Fire 
Alarm Telegraph 
By Herbert T. Wade 

CURE alarm telegraph apparatus, in the opinion of 
* many electrical engineers, has failed to keep pace with 


sre going to die and that nothing can be done to save 
then), Instead of cutting them down, allow them to 
remain as before. At their base, after careful prepara¬ 
tion of the soil, plant a great abundance of Virginia 
creeper or woodbine, or some rapid-growing vine that 
will stand the winter fraeses. In time such growth wjn 
entirely cover the tree, reaching to the farthest limits, 
and Instead of having a bare skeleton of the past 
beauty, it will again bloom with a grandeur not before 
known. 

Possibly some vine or creeper can be found that will 
prove much better for the purpose than the two men¬ 
tioned. The State authorities oould well give this care¬ 
ful thought, and following Intelligent experimenting, 
again beautify the remains of past glory. 

Los Angeles, Cal. Pusasos W. Banmne, 


To the Editor of the Soanrano Autocar: 

If a road-maker with tons of earth to dig away in 
the shortest possible time should propose to do the Job 
With bend shovels he would not be likely to receive the 
contract Yet this antiquated method is regarded as 
sufficient when it comes to clearing a great city of 
snow I And why? Probably because it has never oc¬ 
curred to anyone that more effective means might be 
devised. And yet It Would seem perfectly feasible to 
apply to anew removal something of the modern methods 
mud in removing dirt A power shovel, mounted on a 
motor truck, operated by the same power that oper¬ 
ates the truck, would seem not difficult to invent Horae 
ploughs that pushed the snow from the middle of the 
street leaving it in a continuous high ridge along the 
sides, could then be followed by such power shovels to 
load the snow into wagons. Without figures at hand 
it is impossible to say with accuracy how much faster 
such loading could be accomplished, but it is evident 
that it would be many times speedier than hand shovel¬ 
ing- And a power shovel would be able to handle frozen 
snow as readily as loose snow. 

The objection will be raised that the present slowness 
is cawed not alone by the men; that sufficient horses 
and wagons cannot be procured for swifter removal. 
This raises a second consideration; the possibility of 
greater co-operation between the City cleaning depart¬ 
ments and the street railway comimnles. Why should 
not the latter’s rails and power be used to aid the city 
by hauling the snow wagons across town? It is as 
easy (or, If not, It could readily be made easy) to hitch 
a wagon behind a service car aa behind a horse. Thus 
the homes, haring a shorter haul—only from the point 
011 whatever avenue is being'Wsared to toe nearest crose- 
ren wagon 
r of trips. 

Of course tola would Involve some inconvenience to 
cross-town passengers; bat such power-hauling might 
be resorted to only out of rush hours, and at night 
And in soother way toe railway companies could aid. 
At present a plengh or a brush runs down toe tracks, 
throwing the snow into the roadway for removal. Thus 
the, amount of anew In tog roadway Is doubled, and 
Dfttf too anew to the street |g handled twice. What 
would OoL Ooetbsls hare thought of a proposal to 
mm 4LS tort Of to* culebra cut Into some otoar part 
df the entail t .Mto It ought not to be very difficult to 
"phnwh" to ton vacuum, or other suction 
Prtndcge, which, started out as aoon as toe snow began 
to. toa, ahatod dflrir It up apd pare »through a pipe to 

.. ;typo~"coai oats" 

mtmrr tor too 

yto^toto-odtoatftayeouMdouhb 


other departments id toe application at eleotrioity, not¬ 
withstanding the fact that upon its operation depends 
the safety of life and property. In this commotion the 
fire alarm telegraph can be appropriately compared with 
railway signaling, where absolute suroness 0 1 operation 
must be provided and failure absolutely obviated. In¬ 
deed, the analogy oould be pursued further and the simi¬ 
larity of circuits, their location and operation exposed to 
conditions of weather and temperature, their lack of 
attention requiring automatic operation, and their infre¬ 
quent and irregular use, oould be emphasized. 

Accordingly, progressive electrical engineers interested 
in fire alarm telegraph are paying more attention to rail¬ 
way signaling. and endeavoring to apply some of the 
solutions of problems that have been achieved amid the 
rapid development at this art. 

But this involves a comparison between what is best in 
modem fire alarm telegraph praotioe and theory rather 
than with actual conditions as they exist to-day in many 
oities, and particularly in New York, where ciroumstanoes 
are such as to 00 mpel the reconstruction of the fire alarm 
telegraph aa rapidly as appropriations aro available. In 
this reconstruction, which for lack of means is taking 
place pieoemeai, it is necessary to provide new elements 
of the best quality that will fit into the final soheme, yet 
at the same time will work under present conditions. 
There are on the market fire alarm boxes of the non- 
interfering and succession type, which, under good con¬ 
ditions of maintenance and especially with proper cir¬ 
cuits, can be operated so as to eliminate the interference 
of two or more boxes operated simultaneously on the same 
circuit, bat it must be remembered that in any city, and 
especially in New York, the status of the underground 
conductors frequently changes and that faults due to 
various causes, crosses from high tension electrical con¬ 
ductors, and other failures, are likely to develop. While 
in New York in particular not only are the present cables 
and circuits in the main badly arranged and maintained, 
but often as many aa 50 boxes, and most of these of an 
antiquated and ineffective type, are placed on one circuit 
where 10 or 15 at the most would be considered good 
practice. 

With such conditions in mind and new boxes required 
for natural extensions as well as for much needed replace¬ 
ments, it occurred to Mr. Leonard Day, sometime chief 
of the fire alarm telegraph bureau of the New York Fire 
Department, that a box should be developed iu which all 
the features of the best non-interfering and succession 
boxes should be preserved, but in addition there should 
be considered further protection in view of the many 
defeots which exist in the present circuits and which in 
less number might reasonably bo expected under any 
future circuits installed under more effective conditions 
and of better materials and design. 

It will be recalled that the making and breaking of a 
circuit for sending an alarm signal from a box in a fire 
alarm telegraph is produoed by the revolution of a disk 
notched at its circumference, so as to afford teeth which 
engage a follower operating the circuit-breaking mechan¬ 
ism proper. The number and spacing of the teeth on the 
cueumfarenee of this wheel gives the signal of the indi¬ 
vidual box. Thus, if there is one tooth followed after 
an interval by taro, and after a second interval by three, 
the signa l 123 wiH be sent in to the central station. This 
wheel revolve* by dookwork when the hook in the street 
box is pulled by the person sending too ahum, and makes 
a pertain number of revolu lions. The circuit thus broken 
and made affects a sensitive relay at headquarters, and 
this actuates a second circuit connected with the record¬ 
ing and indicating mechanism, so that the appropriate 
Agwai east be amt oat to toe goags and indicators in toe 
Am houses 00 other circuits. 


SI l 


With several boxes on the same circuit it is quito con¬ 
ceivable that two or more boxes might be pulled simul¬ 
taneously, as has been said, and toe signal oithor he 
totally destroyed or come in badly*jumbled, or in case 
the circuit is broken, no signal transmitted at all. 

In the new New York box developed by Mr. Day and 
Mr. E. A. Fallor, the first revolution of the wheel tests 
out the circuit and, if it is perfect .toe ordinary trans¬ 
mission over the metallic circuit takes place. If, how¬ 
ever, the circuit is faulty, the line is automatically 
grounded on the side whore the fault occurs and the 
signal is sont to headquarters through the ground and 
over the part of the line that is in good condition. This 
is accomplished by having an armature released after 
a single revolution and then by a snap switch connecting 
the circuit to the ground. The operator at headquarters 
in the meantime has received a dangor signal showing 
that the circuit is broken, and he immediately turns 
down a knife switch, putting on to the particular box 
oircuit indicated a powerful split battery sufficient to 
overoome any resistance, so that the current properly 
interrupted by the contact wheel can he returned through 
the ground and the signal received m the usual way. 
Thus it will be seen that whatever the length of tho cir¬ 
cuit or the number of boxes, it iB possible in easo of 
a break or failure, to use the ground with the portion 
of the circuit intact, the only contingency not provided 
for, and that very remote, being where a box between 
two faults is out off from the central station. 

Another important feature of the new box, and one 
which is common to all the essential elements of the re¬ 
construction of the New York fire alarm telegraph, is that 
these boxes are absolutely interchangeable. Should a 
street box lie impaired, a mechanician can bo dispatched 
at once carrying a substitute box in a small case, and it is 
the work of but a moment to remove the mechanism of 
the box that is out of order and replace it with one in 
proper condition. This obviates the unsatisfactory and 
inefficient method of street repairs and insures better 
work at the instrument shop at the central station. 

The new box is remarkably simple in its construction, 
and is so arranged that large quantities can lie made by 
proper and modern mechanical methods. The funda¬ 
mental patents on the Gumewell non-interfering succes¬ 
sion box, which has been largely used throughout the 
United States, expired on February 14th, 1913, so that 
It is possible to make use of all desirable features of this 
well-known instrument, but, at the Bamo time, the Nc.w 
York box is distinctly in advance of any previously con¬ 
structed, and its installation in sufficient numbers will 
prove must valuable in the scheme of reconstruction 
now in process. This reconstruction of tho Now York 
fire alarm telegraph involves tho provision of now central 
stations in three of the boroughs, new switchboards and 
other central station apparatus. 

Barranquilla to be Made a Seaport 

A LAW has been signed by the President of Colom¬ 
bia providing for the o)>enlug of the bur at the 
mouth of the Magdslena, In order to give sea-going ves¬ 
sels access to the city of Barranquilla, the commercial 
metropolis of the country. At present goods and pas¬ 
sengers bound for Burranqullla are lunded at the make¬ 
shift jwrt of SuYuuilla, or Puerto I'olombla, which is 
an open roadstead, and require* one of the longest piers 
In the world to connect the shore with water deep 
enough for lierthlng vessels A niiiTovv-gago railway 
runs thence to BurnuiquiUa. The new channel In the 
Magdalena will admit vessels drawing 30 feet of water, 
and suitable piers nnd warehouses will bo erected at 
Barranquilla. This city is tho starting iwlnt for the 
flotilla of river steamers which run up the Magdalena 
—the first stage In the most traveled route to Bogota. 

Citrus By-Products 

T HE problem of utilizing waste oranges and lemons 
has recently been studied by the P s Bureau 
of Chemistry with Interesting results It Is found that 
lemons which havo previously lieen discarded will yield 
from 15 to (10 pounds of citric acid iier ton, so that at 
the prevailing market rate of the add these culls are 
worth from |I5 to |25 a ton. Other promising by-pro¬ 
ducts are the essential oils of orange and lemon. 00 per 
cent of which can be recovered by methods recently de¬ 
vised. As much as 6*4 pounds of essential oil has been 
obtained from a ton of fruit, and it Is worth from $2.50 
to a pound. The gross maximum Income per ton 
from the best quality of culls would approximate 945. 
It is understood that a number of companies nro con¬ 
sidering the manufacture of these by-products. 


Dr. Bell’s Contribution to Radium Technology — In 
tbc SoiBNTiric American of September 12th, 1003, there 
appeared a letter from Dr. Alexander Graham Bell, in 
which he suggested the imbedding of radium in bodily 
tissue as a curative agent for deep-seated cancers. This 
is probably the first suggestion of a method of treatment 
which Is now in rogue among medical men. 
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The Biggest of French Dirigibles 

By Car) Dienatbach 

O NE of the in oh t vexlug problems of aeroplane de¬ 
sign 1 m io minimize (he air-resistance of the many 
hnu-tng wire-* or cables. In dirigible design inventors 
originally worried Mtill less about the ropes 
the our ons suspended from the gasbag than early aero 
plane experimenters about the “wiring” of flying ma- 
elitneh In .til In tiorlnjr under the erroneoua impression 
thin eoiiipiired with the supposedly enormous realstauce 
n i hi lloon or even a large plane offered to propulsion, 
tlmi of n thin ro|ie or wire was trifling. Modern aero¬ 
dynamic research has changed this view. Air In motion 
him I men photographed, and it has been discovered that 
around a properly shaped balloon or plane air will so 
Huioothiy part and close again that it will escape easily 
without impeding tlie moving body. But a rope or wtro 
will always push the air along bodily. Who him not 
wondered about the grip of the wind on an ordinary, 
signal halyard, It one tries to 
straighten Its curve by pulling? 

In the wake of a long thin cable 
the wind Is all broken up Into 
eddies, and If there is a bundle 
of wires or ropes, this effect Is 
so aggravated thnt the air seems 
to be eventually “raked" along 
almost like so much hay. Prac¬ 
tice has proved this no less than 
theory. When (he writer otice 
complimented Major von Parse- 
vul on the picturesque appear¬ 
ance of his "full-rigged" airship, 
he protested that the waste of 
I tower due to this very beauty 
was extravugnnt 
Little attention was nl first, 
paid to the fact that even in the 
flrst rigid dirigible of 1900 Count 
Zepiielln hail Incidentally re¬ 
duced this trouble to a minimum. 

It was little wonder that no soon¬ 
er did the Zeppelins ceuso to re¬ 
main Iwdly under-engined oom- 
pared with other dirigibles of 
corres|Nindlng displacement, than 
they began to attain si*>ed» un¬ 
dreamed of In “lighter than air" 
machines. By un Ingenious im¬ 
provement of the original sus|>eu- 
slon (lie Parserals soon muuuged 
to follow suit *o a degree, lie- 
cause their outlines, showing 
only enveli>|ie and one smull car, 
were also simple But French 
designers, dinging to unpromis¬ 
ing t>)ics of large sus|iendlng 
sllffening frames, never equaled 
(lemma speeds. Not even in de¬ 
tails did they betray an attempt 
to reduce resistance against pro¬ 
pulsion. u photograph of a 
French car showlug a veritable 
Jungle of exposed framing 
Germany's “(Iross-Baseimch” 
type of army design, though Its 
suspended stiffening frame was 
carefully Incased In cloth and 
made of a slender streamline 
shape from the outset, has on the 
other hand recently fallen Into a 
certain disrepute French manu¬ 
facturers faced no easy problem 
when the government called on 
them to equal the speisls of Zep¬ 
pelins, finally realizing that 
strong as they were in aero¬ 
planes, an entire absence of 
s|ieedy dirigibles might he fatal 
While experiments w 1th a 
French rigid airship, t he 
"Spiess.” essentially a frank Zep¬ 
pelin imitation, were progressing 
with a slowness diclnted by the 
fate of the British “Mayfly,” the Spanish engineer 
Torres came to the rpscue. Some ten years ago he 
Invented a fundamental Improvement In non rigid air¬ 
ships. Laboring under the Inherent difficulty of the 
tremendous outlay required to demonstrate a new ides 
In dirigibles on it scale large enough to lie Conclusive, 
which only Zeppelin was able to conquer, lie offered 
his Invention to the French Artra Company, after a 
futile attempt at embodying It In a Spanish dirigible 
of pygmy dimensions. They tried it at least on a prac¬ 
tical scale by building after his plo.<s one of the small 
so-called "vedettes” (short-range scouts) for the army, 
of some 1,000 cubic meters displacement The rosult 
was an unqualified suocew, The modest “vedette” was 
able to play jjtth th« Mg flifiMk cruiser “Colonel Bern¬ 


ard,” of over 8,000 cubic meters, which had won the 
race for dirigibles at the first aeroplane meet at Khaims. 

Hie next Astra-Torres was not lacking lti size (8,000 
cubic meters). It was built for the English govern¬ 
ment simultaneously with an advanced Paraeval of 
similar dimensions, which It easily surpassed, develop- 


___ mammoth Aewteae lsi 

be iugt as much slower than. A mjSSfifm 
aeroplane is faster. The eeeenee 4i the 3 

the writer la columns *r ij 



taiujrs similar aimemuuus, mio ii many huh*®™-™, ---—- --- j-: ."-"t- — 7737, 

which lug well over fifty miles an hour at the official speed paper to his study of toe dirigible 0* the tetuto to fitCfe- 


tests. This lesson was not lost, and now the flrst mam¬ 
moth Astra-Torres of 38,000 cubic meters for the French 
government is nearing completion. It is expected to 
heat the new Zeppellna, because It mounts 1,000 horse¬ 
power engines on 5,000 cubic meters less displacement, 
thanks to the weight saved in dispensing with the rigid 
frame (the whole structure weighing only 10 tons), 
yet the rakish slenderness (the Astra-Torres meas¬ 
ures 110 meters In length by 19 meters greatest beam) 
of a rigid hull and Its uncbanglng shape, which Count 
ile la Vaulx, In piloting the “Spless," found such a bless- 


where not only bracing to seen crisscrossing toe tntericr 
of toe hull, but where cables are ran through th* riftr 
gas. Just as von Paraeval <Hd not see that his ouspeh- j 
slon could be placed within toe gas as easily as Us Mto-- 
bag control, Torres did not see that an empty ddfcfed 
gas container was not a necessary condition tit running 
ropes through the space later occupied by the gas. The " 
idea of employing a “smoke helmet" or A modified div¬ 
ing suit to attach such ropes anywhere right to the 
gas space of a rigid dirigible, after inflation, would 
most obvious, if It did not involve toe i 


lug to the belmsmun, have also a Bay In that matter, chance of doubling toe strength of a Zeppelin, with Affl 

The wonderful Invention of Toms, on which such its consequences of saving dead weight and gatotog 

speed. The simplest way to de¬ 
scribe the Astra-Torres to to re¬ 
ferring back to the study of the 
airship of the future mentioned 
above, where a rigid quadrangu¬ 
lar structure divided the interior 
of the cylindrical huH. In toe 
Astra-Torres this same structure 
is made triangular, equilateral, 
with the base line on top, and of 
course of flexible cloth bands, 
connecting the three principal 
longitudinal warns of the enve¬ 
lope. It fulfills the identical pur¬ 
pose of taking pnrt of the sup¬ 
porting upward pressure at the 
gas off the side of the hull and 
transmitting It straight down; 
as the French say, It makes the 
envelope “labor” less. Along the 
upper corners of this triangle a 
system of suspension ropes to at¬ 
tached which much resemble* 
that of the old Parsevals to Us 
rapidly diminishing ramifica¬ 
tions ; only the ropes of coarse do 
not bear against the outride of 
the envelope, but converge 1» 
straight lines through the gar 
space, and to facilitate their 
egress to the air toe few final 
cable* are first caught from both 
sides lu a "collecting ring” to 
which a short vertical cable 
(there are ten for each cor) to 
attached, which passes through A 
protecting ring in toe bottom of 
the envelope and on toe outride 
branches again Into two diverg¬ 
ing cables running to the two 
aides of the cars. For greater 
strength they are fastened to 
both ride* at the bottom. For 
some dlstanco they are Incased 
in un “accordion" Bleeve or hose 
outside the hull, which communi¬ 
cates with the gas space and to 
glued to the cable at lto sealed 
lower end, preventing escape of 
gas under pressure, yet permit¬ 
ting that amount of play for toe 
cable which is necessary in a flex¬ 
ible, elastic structure. 

The Internal bracing bring too 
simple to keep the envelope cylin¬ 
drical (a more complicated sys¬ 
tem might be In Imminent danger 
of getting entangled while the 
empty envelope to laid out for In¬ 
flation), toe hull of the Astra- 
. Torres shows the characteristic 
shape of three separate bulging 
ridges, giving an unpleasantly 
large outside surface, which, with 
Its frictional resistance, is re- 
nece&ary evil. Attaching ropes 
after Inflation would obviate It The general outlines, 
two cars with stiffened fnnnels through the envelope 
to observation and gun platforms on top (riding there 
on a sort of "saddle frame”), the concentration of all 
steering and stabilizing planes at the poop of toe hall, 
are obvious adoptions from the Zeppelins, while the 
accompanying detail of a car shows toe best feature 
of Paraeval practice, such as two motors for each - 
"Cheese,” of 200 horse-power each, each driving its 
own screw, improved propeller mountings of small Aly, 
resistance. There to the well-tried Astra spring'’'; 
mounting for toe motors and the oonytjstest Astra 
“bridge” for the captain and hto *Mf, : Ml 

iri |i - 



Details of the mammoth Astra-Torres. 

Her gu capacity la 28,000 cubic meter*. Her engine* deliver 1,000 bom-power Her length il 100 meter* 
Till- ana bag 1* braced wttbtn by cloth band* This bracing tranamtta part of tbe supporting upward pres-- 
mire of the gnu atralgbt dowu. A system of suspension ropea leads down from this bracing, the rope* 
being drat caught from both aides In a collecting ring to which a short vertical cable is attached which 
passes through 11 gasket in the bottom of the envelope. 


high ambitions arc bused, was very simple and obvious. 
That von Purseval did not. make It was a wonder, 
as he virtually had it In bis hand when establish¬ 
ing Ills elaborate tackle Inside the gus space 
for controlling his airbags, It shows strikingly what 
constitute* the true inventor. Torres simply conceived 
the Immense advantage of bracing a dirigible Inside tbe 
gas space, which Bheer habit of early ballooning bad 
forbidden. This conception to Indeed fundamental and 
involves tbe essential superiority of the dirigible over 
a mammoth aeroplane. Both types need an increasing 
amount of bracing as their rise grows larger. But toe 
necessity of exposing the braces, whatever they be, to 
the supporting air current In the aeroplane, whereas 
they can be all safely stowed away Inside the straam- 


garded t 








vHrled by altering the characteristics of 
the ground glass cylinders. 

As the picture makes plain, the lamps 
are attached to the radiator of the car 
through the medium of long bolts run¬ 
ning through It; owing to tlielr lightness. 
It Is stated that vibration can eouse no 
harm to the comparatively delicate radi¬ 
ator. In another style, provision la 
made for attaching the lumps to the 
dash In the orthodox manner 


'• T 5 ##? TWfctt*i tow than h usual and directing the light beams amperes when connected In parallel. A switch to con- 

topUM* fokO to h r 4 Wtor he lays slightly downward, so that those approaching the lamps, nect them In series for city driving is provided. 

'Wtot, along your even on toot, find It Impossible, without glancing directly In the tubular portion of the lamp body Immediately 

1 with a v*tm which along the projected hums, to be blinded by the "flash" surrounding the bulb and lone system, there is inserted 

Mid djowrt.. .Kowtver carefully be takes Of the projecting lens, the object Is attained. The a ground glnaa cylinder through which a soft, diffused 
th* <***m hawt be tried on at least secret of the succese of the lamps Ues In the fact that light Alters and partly Illuminates the front of the 

0 BMAMl «Md 4eT«val Unas it yon are a vary particular the circle of light projected has an absolutely sharp car. Obviously, the amount of light diffused can be 

-would <» adt* renventent If »>,„ 

ycvtoKM Imp Joattattl M » were, at 
y<ior #*> and proceed abofit your 
burtaata, knowing thntwb*i your clothe* 
aredettvared they wlU^mm*r»tyou, ^ 

fundamental Idea of a German Invention 
which has been Introduced la America 
by a wall-known Mew York: tailor. The 
German Inventor has actually devised a 
means «f creating your artificial double, 
which ytmr tailor uses exactly a* If he 
bad own person to drape. , 

First of all you slip on a cheese cloth 
or linen coat, whereupon your tailor pro¬ 
ceeds to wrap gummed paper ovep yaa, - , 
with a special contrivance. He. wrap* 
the paper around your waist, passes it 
around your shoulder add sees to It that 
the edges overlap, Whan eWfry part of 
your trunk la incased la wrappings, like 
an Egyptian mummy, fh« first stage In 
the preparation of yonr artificial double 
has been completed. The wrappings dry 
very (prickly, and become bard and Im¬ 
pervious to Sir, When they have reached t 
that condition," the wrappings are <Ut 
up the back, as one of the accompanying 
illustrations shows. A cast of your trunk 
has been obtained as It were, which Is 
posted off like an orange skin. The 
wrappings are then placed upon an in¬ 
flatable rubber bag of the proper shape 
and fastened in place. Next the rubber 
bag Is blown up, and the wrappings are 
filled out and assume the exact shape of 
your trunk. Tour artificial tailor’s 

double has been created. „ a mrr, > u luu . „ vc „, ,, UM - r „„ , uc , «... ^ 

Once your measure has been taken In A way of creating an artificial double rtf yoaneff tor the use of your tailor. utilized by the Patent Office a« references 

this novel and very accurate way, you * ou * r '' wrapped *■ soinmotl paper, the wrappings are cut at tho back and peeled off. und ngulnst an application for registration, 

may cable your order for a suit of clothes £ZTot^ ^ *** '* ^ " p aUrt t ‘ ,u ‘' It Is probable .hat It will Is* necessary 

from Kamchatka with the certainty that for the corporation to file u certified copy 

when they reach you they will fit you as If you had edge even to the limit of projection The projection of Its articles of Incorporation or some other certified 

tried them on. renders objects distant about an ordinary city block evidence of Its corporate existence, so the Patent Oliico 


A Far-reaching Trade-mark 
Decision 

J USTICE VAN OKSD1CL of the Court 
■of Appeals of the District of Colum 
bia has handed down a decision In the 
Asbestone Company, appellant, versus 
the Philip Carey Manufacturing Com¬ 
pany, appellee, patent appeal No. ikKfi, In 
Which he holds in a trademark opposition 
that where the name of an “Individual, 
firm, corporation or association" is 
sought to be registered, the right of op¬ 
position is statutory ; that proof of actual 
damage Is not required, and that appli¬ 
cant need not be engaged actively In lbe 
business for which It was alleged It wits 
Incorporated; accordingly, he sustained 
the opposition 

This decision will not only extend to 
opposition proceedings, but will open a 
new field for the rejection of trademark 
applications by the Patent Office as well 
as provide for the registration or entry 
either officially or otherwise of corporate 
names In the Patent Office so they can be 
tificial double rtf yourself for the use of your tailor. utilized by the Patent Office as references 
japer, the wrappings are cut at tho back and peeled off. und ngulnst an application for registration, 
ined 1. placed over a rubber bag which Is blown up and thus , t , )ro , ml(le , hnt lt w ,„ necessary 

for the corporation to file a certified copy 
the limit of projection The projection of Its articles of Incorporation or some other certified 
:s distant about an ordinary city block evidence of Its corporate existence, so the Patent Office 
ulte distinct, and In this connection the can utilize the material as a reference 
s out, lt Is the quality of the light rather If the corporate existence is sufficient for purposes 
tlty that Is of greatest Importance. of opposition lt Is not. going too far to say that it will 


tried thorn on. renders objects distant about an ordinary city block evidence of Its corporate existence, so the Patent Office 

The device with which the Wrappings are applied Is and a half Quite distinct, and in this connection tho can utilize the material as a reference 

very simple. Ita details are very completely revealed inventor points out, lt Is the quality of the light rather if the corporate existence Is sufficient for purposes 

In one of the small Illustrations published herewith. A than the quantity that is of greatest Importance. of opposition lt Is not. going too far to say that it will 

reel of special paper passes under a guide roller, past As already has been explained, tho construction of also lie a ground for cancelation proceedings. With the 
« wet sponge and over a serrated guiding edge. The the lamps la radically different from anything else of enormous number of commercial corporations whose 

reel, the guide roller and the serrated edge are held its kind, a fact which Is made plain by the accompany- titles or corporate names includo high-class trademark 

together by a casing which is hinged on one side, so that ing Illustration and cross-sectional drawing showing the matter, it is manifest the field of search by the Patent 

all the members can be taken apart bulb and lens positions. The principle, be lt added, Office will shortly Is* greatly enhanced. 

Is almost exactly akin to that of the side-walk pro- — - 

Another Automobile Head Lamp Jector, which a short time ago was in Buch vogue UK Coal Smoke as a Cause of Cancer was the subject 


all the members can be taken opart 

Another Automobile Head Lamp 


Office will shortly Is* greatly enhanced. 


1 LTHOUGH automobile engineering has progressed an advertising medium. 


■fA marvelously during the past tew yearn, the fact 
remains that un* 


The body of tbo lamp Is tubular and a fairly large 


Coal Smoke as a Cause of Cancer was the subject 
of a pais*r presented by Sir William H Hennott at the 
recent Smoke Abatement Conference In London. Start 
lag with some oh- 


tll very recently 
comparatively lit¬ 
tle attention baa 
been paid to 
lamps and light¬ 
ing system de¬ 
barring the intro¬ 
duction of elec¬ 
tricity as an lUu- 
mlnant, of course. 
We have better 
Illumination of 
objects as viewed 
from behind the 
driver 1 * controls, 
what With high 
power tungsten 
bulbs and para¬ 
bolic reflectors, 
but the numerous 
unsuccessful a t- 
tempts that have 
been made to con¬ 
trol the bHndlng 
glare that 1# such 




nervations b y 
10 Green to the 
effect that there 
whs a distinct re¬ 
lation between tbo 
occurrence of can¬ 
cer Hnd the kind 
or fuel used for 
domestic pur¬ 
poses, he detailed 
t h e results of In¬ 
vest lgatlons on 
this subject In 
Nairn shire, the 
Orkneys, and else¬ 
where The lncl- 
dence of cancer 
was found to be 
limited In regions 
where coal was 
tho staple fuel, 
whereas where 
peat was used, 
cancer was almost 
non-existent. The 
main exception to 


o po sfi^ The n—AH fht. may be secured to the radiator by Arrangement of the Added to the aearchUght beam there la a this statement is 

preaching vehicles mean* of long bolt*. lens and reflector. widely diffused Illumination. that a eompara- 

mak« plain the tlvely high cancer 


iuhewmt defect of such systems. Now, however, there 
haa heft placed oh the market a radically different type 
,0f totomottVa head lamp in which the Inventor has 
glare toy the simple expedient 
«* ONtmMrei the beams -of light and confining them to 

saris 


mushroom-shaped tungsten bulb fits into an Edison 
socket at the bottom. A condensing leus Is placed 
directly above the bulb and above that again there 
Is a double combination projecting lens which directs 
the light against a French reflector set at the proper 
angle to the hood to reflect, the beams through a piano- 
mmv«c lens. The bulbs consume approximately four 


rate Is found In certain (teat-burning districts where the 
peat Is a bard, block substance, hnmlng with a long 
flame, not smoldering as does ordinary peat. A large 
sulphur content In the fuel 1b associated with the oc¬ 
currence of cancer. The speaker pointed out that If 
these results were confirmed, they would form a terrible 
indictment of coal as an ordinary fuel. 
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E VBK mIu co assuming my duties four yearn ago at 
thin Kagoshima School, I have found Hakurajlma 
to lie n fnvorlie subject of discussion among the cltlsen* 
of this i>laee. We had frequently Imagined what would 
take place If the donmuii volcano In the bay were to 
reawaken to the activity which It displayed lu 1771), 
Hnd always with some misgivings as to our fate if such 
a dread disaster were to occur. Kver since the erup¬ 
tion, vulcanology has been the only popular topic of 
conversation, and fortunately we have gained not a 
little knowledge fnmi the visits of Ur. Omorl and other 
scientists. It Is my belief that a selection of this gossip 
will be of more interest to American readers than an 
eyewitness's chronicle 

First of ull. could the ernptlou he predicted? To 
Hits query 1 will say that It wus, and It wasn’t, fore¬ 
told Ur Omorl, who is a firm believer in the 00 to 06- 
year period of volcanic activity, hus jiut himself upon 
record as having urged the purchase of a new seismo¬ 
graph upon the governor of tldN prefecture as early 
as lust summer A hill for the $70 


point some one will say that oommoo sense should have 
guided the weather prophets more wisely. But the truth 
seems to be that they pinned their faith firmly to the 
records of the antiquated seismograph at the observa- 
tory. and failed to discover the true center of the seis¬ 
mic disturliauces. Hence, the eruption waa vaguely 
antldtiated by tho beet-posted scientists, and by the 
many Islanders, all of whom escaped but two, yet It 
was not foretold by the weather observatory. In a 
sense, an lmiterfect seismograph must be condemned 
us affording no protection. 

Then ugaln Ur. Omorl at Tokyo, and my colleague, 
Jira Sawunoto, Keg., lecturer on mineralogy, were both 
able to foretell the Issue of the eruption which did take 
place on the 12th, and to declare that the city of Kago¬ 
shima would escape serious damage. These splendidly 
audacious and accurate prognostications were baaed upon 
an Intimate knowledge of the geology of the Island, and 
the fact that volcanic earthquakes are never very vio¬ 
lent Hakurajlma Is a much worn cone of andesite, 


soft at that, and covered with layers of tufa and vol¬ 
canic ash which could not resist any great subterran¬ 
ean force without yielding. Again, the prevailing north- 
weat winds which blow almost Incessantly until April, 
offered an almost certain protection against pumice 
showers, etc. These gentlemen also knew that a tidal 
wave could not rise In such a deep and narrow passage 
(2 miles wide, 80 fathoma deep) aa that which separ¬ 
ates Kagoshima from Hakurajlma unless the mountain 
were to drop Into the sea almost Instantaneously. An 
old volcano like Hakurajlma would not be likely to do 
this. 

Trot Sasamoto was consulted by the local authori¬ 
ties on the day of the eruption, and hla conclusions 
were widely posted up In the city, hot hla Influence 
could not stop one of the most remarkable panics In 
history- A professor of psychology Is said to have 
come WOO miles from Tokyo to investigate the mob 
psychology of this flight. The eruption began at ten 
la toe morning, and with very little noise, toe craters 
op the far side coming into activity at 


representing the cost of such u |-effect¬ 
ed Instrument wns voted down In the 
end, by s thrift \ prefect urn 1 as¬ 
sembly As this venr fell within 
the period of nelnlly for the Klrl- 
sblmu, Hakurajlma, Ktilmimdukc vol¬ 
canic ebuiu, I>r Oinori expected an 
unusual eruption at some point In 
the range Then again, ns .tannury 
10th and lltli sere marked by many 
earthquake shocks which continued up 
to tile moment of explosion, the |>opn- 
tace, especially tho LM.tNS) Hakurajlma 
Islanders, were anticipating danger, nt 
least a great quake On January 11th. 
the hot springs at Arimuro Ullage rose 
three feet and the water was unbear¬ 
ably hot. smoke t - si, in flue lines in- 
visible from Kagoshima city, was often 
noticed on this du>. so that refugees 
first left the island at about OP M. on 
the night of the 11th. Not n few labrad¬ 
ors and Others ware walling for an 
eruption, although they could not hear 
to put their fears into words The 
head men of the various island villages 
frequently telephoned over t<- the Kago 
sblma Meteorological Station but were 
always Informed tbit tbe earthquakes 
were nou-volcw^ in diameter. At this 



Dr. Fuaaktofci Omorl'a sketch map of Sakurajiow and ritiaUy. Correded 40 
v February 4th, t»U. 


A , Line of the Ktrlabltna, Hakurajlma, Kalmondslft wtoMBe chain. B. Une of the Jtato 
Fault. (Bartbowko fait with greatest foroc.) At the eatrwno loft. Kagoshima >M*r< Op¬ 
posite are the villages indicated by Japanese chamettr* which tiara been wrecked 1w panic* 
or buried under lava. Thaw are, from aorta west to northeast, AkebaWa, folks. *&,■ 
yarns, the island of ftamsjtma, engulfed. Artmwt, fete, Cabins so tbs malaiand, and 
Kurokami to tbs north. Tbs itva-flow firm the ssucfceast crater* turn oaaasstsd to* Waal 
to tbe mainland. # ‘ ',‘ 5 " V’ 1 , 


almost the same moment, and though a 
few people fled by pie van, a large num¬ 
ber waited until about three la the 
afternoon, and then left without mak¬ 
ing any preparations at all. Thla w«# 
because the mouutain was then entirely 
veiled In fog and ashes, and hence the 
volcano aeeuad more terrible. But at 
least two thirds of the population re¬ 
mained to their bouses until • **- M„ 

whqgi -an earthquake of considerable 
vlotonee caused soma small damage Id 
every boose In the dty and drove out 
tbe population under the monrfle 
tear—tear of earthquakes and tidal 
waves, ' 


This earthquake shook waa felt 
with equal vtotenoe atone tee pro¬ 
jection of the line # rimntofl north¬ 
west and southeast to the map. " 
tog to tbe soft votoaole ruck wbkh 
la atone available tor WMdto* wrpoaea 
in this neighborhood, stone wtRawere 
much injured, e^ecWHy 
north aqd south, at rifbt tothe : 
Shock. 1 This. strange to te*, (ptiMS 
only notable ( *rthq»fceth« . tot* 

„ A jtepansfe frtend ehte t sam ^ .W-, ' 







The veatern and eastern crater* on Janaary 24U>. Bteamin* let* to aeen low down in the right-hand corner 
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danger in battle but that it was his duty 
to leave hi* house m an earthquake 
Among the refugees thore was no wailing 
and no fainting of women suoh as might 
occur elst where bul those people did not 
need to slioul r discuss their plans, they 
were all tuasUr d hi the one thought of 
their |x rsonal saf ty Yet there was lit- 
th sdhshri ss and on that day none of 
the las iragt born of avanoe no pil- 
t rink \n I those people who determined 
t * stay after the earthquake were grad* 
milh driven off hv appalling electrical phe- 
n imim that iricreaiiied during the night, 
or tits warned to leave the city by the 
pole < and soldiers who name in boldly to 
wat h ovir the deserted city It sooms 
v< rv doubtful if ow thousand jxirsona out 
of a population of 70 (XK) spent the second 
night of the eruption within two miles of 
tin (itv 

As to the charorleristus of tho eruption 
it was pro-unim ntlv an ash irupttm at 
first flu for i of tin ixplisnns was not 
great yit as tin re was so littli resistance 
ash and clouds wire <arrud ti at least 
20 000 feit and tin irupOon si i mod to be 
more vulent than it was and very short¬ 
lived him iluri was no check upon it 
On tin thir hand no glass whatsoever 
was frocturrd Tin rh < trie displays were 
Unix arable and tin thunder deafening 
However there was almost no moisture, 
only a heavy thunderstorm of three hours 
on tin second night that affected all of the 
island of Kyushu Since this time there 
have only been two short rainfalls Hence 
the skies were not obscured owing to the 
wind and the moonlight was a great com¬ 
fort to the refugees On tho other hand, 
the lava flow has been unusually great for 
a Pacific Ocean volcano in the modern 
period 

Lava began to flow about 8 o dock on 
the evening of the 11th the must spectacu¬ 
lar moment of the whole eruption and 
oontinued to flow from the western craters 
until January 28th On Monday January 
19th tho island of Karasujima was on- 
gulfed in this bed and even as late as 
January 24th the wliolo bod was advancing 
at the rate of a foot an hour In Dr Omon s 
opinion The photograph shows how rooks 
would roll down from tho crest of the lava 
lieds as they wire pushed forward The 
area of the I wo lava hods was then esti¬ 
mated as totaling 10 square kilometers 
with an average thickness of 50 meters, 
making the amount of lava then emitted 
reach 7 cubic kilometers On the eastern 
side the craters are still exceedingly active, 
and lava continues to flow The channel 
between Hakurajima and the mainland has 
been entirely filled converting tho island 
into a peninsula and blocking the fairway 
for the steamers which used to make the 
circuit of the island 

Tim injury wrought by the volcano has 
not Wm confined to the island, but is very 
wide in those districts of Kagoshima pre¬ 
fecture lvmg to the southeast and hence 
still suffering from sue h constant showers of 
ashes that no pholographor has been able 
t< git i liar pit tuns if the affeoted area. 
We are truly thankful tliat their loss has 
hein our gam and that it is possible to 
fiatlj eontradi t thi ahsunl telegraphlO 
reports win h first hi rail d the eruption 
to an astonished world 

Wireless Detection of Wireless 
Criminals 

By V. Ford Greaves, United States Radio 
Engineer 

A WIRKLFSS detective is maintained 
by the United States Bureau of Navi¬ 
gation to patrol tht waters along our At¬ 
lantic. coasts to trap the radio practical 
joker who sends out false BOS messages, 
to looati the station that d u s not observe 
the prescribed wave-length regulations 
and in general to see that order is main¬ 
tained in i ireumambient ethir This de¬ 
tective the motor boat Tarragon was 
originally designed to act as policeman for 
motor boats and make them observe the 
navigation laws Now it has been equipped 
with a very efficient radio apparatus in 
chart, of U B Radio Inspector Benjamin 
F Wolf, and will^jnforoe the radio laws 





Trees stripped of leaves and houses burled under fall of roeka and ash at 
Kurokaml village, eastern Sakurajima. The pits wen In the photograph are 
caused by the collapse of the houses located hare. 


a apparatus of the mote* boat "Tarragon.** 


Frederick A Katatar of tbs Bursal > 
Standards Its special features to* M# •< 
paetness and faattl^y f|p |f 

ISheT* 

motor generator are aU mounted ottttJMM* 
board 22 inches wide by 30 inobwhitfi, aa 
a angle unit The aftcMttttt# ph iMl*# ' 
of Hie board projects a maximum dManoe 
of 18 inches The motor generator Is oper¬ 
ated fay 20 Edison cells, which will operate 
the apparatus continuously on Ml toad 
for about eight hours on one charge The 
cells an oharged by * small auxiliary gas, 
engine direct connected to a 35-volt, 35-| 
ampere generator The spark-gap is of 
the quenched type A break system relay, 
enables the operator to be “broken" or to 
overhear any interference while transmit¬ 
ting At present the normal wave-length of 
the “Tarragon is 300 meter*. In addi¬ 
tion to this, transmitting wave-iaogtlu of 
200 to 450 meters are provided for The 
change from one wave-length to another 
is accomplished by a single throw of a six- 
point switch mounted on the panel board 
This single operation tunes both the oscil¬ 
lating and open circuits to resonance, and 
with a Slight variation of coupling, maxi¬ 
mum radiation is obtained The wave¬ 
length change device and the method of 
varying the coupling are very ingenious, 
and were devised by Mr Roister ‘Hie 
reoeivihg apparatus is secured to a bulk¬ 
head, and tho operating table upon whkh 
is mounted the transmitting key folds down 
when not in use The complete installation 
occupies very little valuable space, even 
considering the comparatively small size 
of the * Tarragon.*’ 

The installation is rated at one quarter 
kilowatt, and on the 300-meter adjustment 
delivers a little over 8 amperes m the 
antenna. Tho antenna is necessarily of 
the comparatively inefficient inverted V 
type on account of the single mast avail¬ 
able. The maximum height above the 
water line is about 27 feet and the natural 
period of the antenna about 60 meters 

A test of the apparatus wae conducted 
While the Tarragon ’ was in tho vicinity 
of Norfolk, Va Tho * Tarragon” was able 
to plainly hear the time signals and weather 
report from Arlington and the same report 
repeated by the Key West Naval Station 
The press messages from Sayville, L. I, 
were also copied C otnmumcation was 
established over a thickly-wooded country 
a distance of about 36 miles with the Nor¬ 
folk Navy Yard Station This indicates 
that the equipment has an approximate 
transmitting range at sea by night of 160 
miles and that the Bureau of Navigation 
may communicate with the vessel by wire¬ 
less telegraphy wherever she may be along 
the Atlantic Coast 

Comparing the results of this test with 
those obtained by the average c ommercial 
shipboard station rated at One kilowatt 
and showing an antenna current of from 
3 to 6 amperes and having efficient inverted 
L an term® from 60 to 125 feet above the 
water line it is concluded that the ‘Tanu- 
gons' radio equipment is extraordinarily 


Interpreting Claims —In Ball Mammoth 
Incubator Company va Teabout (U 
B D C) District Judge Ray.cithig 
Winaas vs Denmead (15 Howard 330) said 
"Unless there are, limitations mitten into 
the claim, 0 r imposed by the prior art, 
or by acceptance of a narrow claim in 
p^ceof a broad one, in the Patent Office, 
in order to secure the patent, the inventor 
is entitled to every form in which Me 
Invention may be copied and to a broad 
mmstaetitm.” Also that “Hall ekmi to 
Meat* his tevm ami (xameetiBg rods, too., , 

w^apdtohsffidandto’MMrtqpedtMiy 

tto Wfjti part* god # , 

modify or rewrite** dStohy 
•- ifcMring any claimed element n* kb «>*- 
ttnotirt. He asserted their materiality by 
“• —•**««*» 
















A'New Way of Detecting Art Forgeries 

The Microphotographic Study of Brushwork 

By Prof. A. P. Laurie, Hewitt* Watt College, Fri in burgh 



Pig. a—Mlerophoto graph 
«f fare from a Pater. No. 
M in Edinburgh Collection. 


Pig. 4.—A representation of a genuine painting Fig. 5.—Copy of the Watteau No. 55, which ia 
by Watteau. (No. 55 in the National Gallery of apparently handled quite in the manner of the 
Edinburgh.) master. 


Fig. 6.—Head of old man 
by Teniera. No. 817 in 
London National Gallery. 


F OR some time 1 have boon engaged lu a series of 
researches, with a view to applying scientific meth¬ 
ods to the Identification of pictures and the exposure 
of forgeries. In the first place 1 began by making a 
careful Investigation Into the history of pigments with 
a view to deciding at what dates certain pigments were 
used lu the history of painting, a* it is obvious that If 
we have a knowledge of this, we can very often approxi¬ 
mately date a picture, and so decide whether it was 
{minted at the period to which it has been unsigned. 
These Investigations were carried out by the study of 
dated documents, such as Illuminated Missals, Venetian 
Duealt, and the Oorarn liege Rolls in the Record Office, 
ljondon, which are Illustrated with miniatures from 
11500 to 1700. 

By means of these dated documents it has been pos¬ 
sible to construct a fairly complete history of pig¬ 
ments, and to state very definitely when certain pig¬ 
ments came into use and other pigments ceased to 
appear upon the artist’s palette. In addition, 1 have 
devoted considerable attention to the microscopic Btudy 
of the surface of pictures, with a view to detecting 
repainting and Identifying the pigments in position, 
and also to Ihe microscopic identification of pigments, 
enabling one to deal with the very tiny samples which 
can be removod without Injury to the picture. 

These methods, then, enable one to decide whether 
the picture is a modern forgery, whether repainting has 
taken place, and also to 
date the picture itself 
approximately lu addi¬ 
tion, it has Iwen found 
that certain artists are 
accustomed to use cer¬ 
tain pigments, so that 
the probability of a pic¬ 
ture being by a given* A 
artist la strengthened if 
the pigment which be 
generally used Is found 
upon it. It was while 
making these researches 
that 1 was struck with 
the amount of informa¬ 
tion* which cent Id be de¬ 
rived as to the painting 
\ of a picture, from the 
careful study of the 
brushwork suitably 
magnified. It is, of 
fiwtwe, customary for 

«* a magnifying ctaa, 
but d« information to 

U ttty . (iV 

yallawe aad T._Brt»hwurk of t 

tm^ ff, toimmd of na- V;> which ta attfOwt. 

v * *, 


lag the magnifying glass, careful mlcrophotogrHphs are 
taken of aelocted portions of the picture under exam¬ 
ination. 

In order lo gel successful results, the enlarged photo¬ 
graph should be taken directly on to the negative, the 
amount of enlargement depending on the style of the 
brushwork of the particular artist. As a rule, alsiut 
three diameters are sufficient, hut there sre cases where 
enlargements up to as much as six diamelers nro of 
value for this purpose. By means of these photogrnphs 
one is able to Isolate the facts of brushwork without 
auy confusing considerations, and one Is able to com¬ 
pare side by side a series of such mlcrophotograpbs. 

Supposing, for Instance, a picture Is tielieved to lie by 
a given artist, mlcropbotogruphs of selected portions 
are taken and these are compared with inicrophoto- 
graphs of pictures of undoubted authenticity by the 
same hand; while, If there Is some other artist whose 
name Is suggested as a possible author of the picture, 
microphotographs are also taken of his work, for com- 
•parlson. In this way If Is jiosslble, in (he case of a 
very large number of painters, to arrive at very definite 
conclusions. There are schools of {minting, of course, 
which do not lend themselves to them' methods, but, on 
the other hand, there are many artists whose Individ¬ 
uality of brushwork Is so murked aud so characteristic 
as to make imitation Impossible. The copvlst or the 
pupil may imitate a master’s genera I stylo, but each 



man has bis own way of laying on the {mint which ia 
characteristic 

During the time I have lieen Investigating this 
method, I have been accumulating typical microphoto- 
graphs of the brushwork of many of the great musters, 
and every day one Is learning something new us to 
their methods, and also us to how far a man’s brush- 
work varies, aud how fur certain characteristic touches 
remain throughout his earoor. 

In the case of the 1 ml liters of small pictures with 
minute figures, such as Teniers and Watteau, micro- 
photographs of the whole of the face are usually most 
useful, and the enlargement may extend to five diam¬ 
eters on account of the minuteness of the brushwork 
employed by these artists. In the case of the life-size 
isirtralt painters, It Is necessary to select some por¬ 
tion of the face into which the artist has put the great¬ 
est amount of careful work. On the whole, the eye 
usually gives the most Information, magnified some 
three diameters In the case of landscape artists, the 
painting of foliage is usually very characteristic. At 
Ihe same time, ll Is usually advisable to examine the 
picture very carefully with a view to seeing whether 
ibere Is not some piece of rapid and characteristic 
{minting on which the artist, working very freely, has 
shown his iiecullar methods. In the case of Velasques, 
for Instance, It is often found In some portion of the 
{minting of the figure Itself—a piece of drapery or a 


I milder} Mug painted 
in with n rapid and 
characteristic lmnd. 


Ik* “Spaai* AdMlnT 


lit* 8.—Bruahwork in 
by V« 


the portrait of Philip IV 


therefore we must not 
be led astray by assum¬ 
ing the work of s pupil 
to lie the work of a 
master. It Is for this 
reason that, as a rule, 
it Is safer lo compare 
the more Important 
parts of the painting 
From the large number 
of photographs which I 
have made, I select one 
or two typical examples, 
in order to Illustrate 
the various points. The 
(CoHcludrd hh page HO.) 
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The Storm of March let, 1014, Measured in 
New Unite 

By Alexander McAdie, Director Blue Hill Observatory 

I N varlouH remit Ishuoh of the Rcienthtc American 
reference lias been wade to the desirability of record- 
lot; meteorological conditions in more rational units 
than those of the old acalen. in the Scientific Aubui- 
<an ki'pi’ikment for December Oth, 1013, there la de- 
wrlbcd In detiiil the new methods of representing atmo¬ 
spheric pressure vurlatlona in tier mlllages (or per- 
eeiitugcs wltli an udded decimal) of a standard pressure 
It may not tie out of place to restate brlofly the essen¬ 
tial feutureH of the new notation. First, temperature Is 
recorded on the absolute Centigrade scale, the zero being 
that of the hydrogen gas thermometer, or practically 
273 degrees below the aero of the Centigrade scale ther¬ 
mometer, We thus say "good-bye" to the Fahrenheit 
scale, which, serviceable for many years, has, however, 
now outlived all usefulness, and Is practically discarded 
In all scientific work It nmv he recalled that origin¬ 
ally this scale ran from -- ts> degrees, mixture of salt 
and Ice, to + 00 degrees, the temperature of the human 
body, the whole making ISO degrees I.ntcr Fahrenheit 
made the zero of the scale the lowest temtieruture of 
the winter of 1700 In his countrr, 32 degrees the temtier- 
uture of melting tee and 212 degrees the temperature 
of ttolling water under constant pressure. The other 
scutes, Iteaumur's, Celsius, and l.imucus's modification 
of the Celsius (the modern Centigrade) may also be 
relegated to the past 

The new zero ts that of the hydrogen gas thermom¬ 
eter. Here the temperature Is directly projiortInnate 
to the pressure There Is a temiierature scale known as 
the absolute energetic or thermodynamic scale In which 
the ratio of any two teuiperiitnies Is eipisl to the rutto 
of Hie heat absorbed at the one temperature to the heat 
evolved at the other when heat Is transferred by any 
reversible cyclical prawns whatever. Unlike gas or 
inerenry thermometer scales, the dellultion of tempera¬ 
ture does not here Involve a relation to any pro|x>rty of 
any definite substance Temperatures expressed In this 
scale are proportional to the pressures given by a eon- 
stunt \ultimo thermometer tilled with a perfect gas 
There Is very little difference Mwoon the two scales, 
and while there are some uncertainties in connection 
with the absolute zero Itself there Is no great error in 
making the zero 273 deg Cent below the temperature 
of freezing water For ordlunry atmospheric values, we 
huve us given in Fig. 1 

In the storm of March 1st, contrary to exiiectntlon. 
there were no marked changes In temperature. The 
record at the observatory, 105 meters above sea-level, 
shows a gradual rise from 273 deg A to 280 deg A 
The record at the base station, (14 meters elevation, Is 
practically the same There were no ulirupt rises or 
falls. At the lower level It was colder from 4AM 
until 0 A. M. than at the summit About 8.30 P M. 
the temperature fell alsiut live degrees, the fall occur¬ 
ring at the higher level about twenty minutes in nd- 
vanee of the lower. Unfortunately there are no records 
available for various levels lu tlm free air The wind 
did not shift as exjiected and the path of the storm was 
evidently somewhat west of north rather than to the 
east. From 2 A M. until 2 I’ M the wind was east- 
southeast, then backing to east and remaining so until 
8 P. M„ when It veered to southeast, notwithstanding 
this was the time of lowest pressure. The maximum 
velocity occurred ut ti 30 P. M , 27 5 meters per second, 
equivalent to 33 meters per second (74 miles per hour) 

111 the uncorrected velocities used by the Weather 
Bureau. At, the time of lowest pressure, 7 35 P M. 
the velocity was 27 meters tier second, decreasing grad¬ 
ually until 10 I*. M. and rapidly after that. With such 
a uiurked pressure fall higher velocities might have 
been anticipated. On February 10th, 1000, a velocity 
of 112 meters per second (84 5 miles per hour, uucor 
rected) occurred 

The total rainfall was 34.5 millimeters, and there 
were no unusual feu hires either of Intensity or dura- 
llon. The relative humidity throughout the whole 
jierlod was 100 per cent 

The feature of the storm that, was remarkable was 
the fall In pressure (Fig. 2) The lowest reading re¬ 
corded In the history of hits observatory (twenty-nine 
years), and jmsslbly the lowest In Weather Bureau 
records for this part of New England (forty-four 
years) occurred. In the old notation the reading would 
Is* 27.80 Inches (28 47 Inches n( sea-level). Those 
familiar with weather charts know that nny reading 
below 20.00 Inches is low, but even to professional 
meteorologists the figures do not convey a clear cut 
conception of the value of the fall and the significance 
of the reading. In the new system (see pressure 
charts) the reading is 041 kllohars If we take 1,000 , 
kflobars as the standard pressure or absolute atmo¬ 
sphere then one sees at a glance that there was it fall 
of 50 kllobara, or 5.0 per cent, .Suppose we call It 6 
I*er cent of on atmosphere, If the height of the homo¬ 
geneous atmogptpre la approximately 8,000 meters we 
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know at once that the storm caused the same decrease 
In pressure that a rise of 480 meters would give. Again, 
It Is very simple to determine the gradient either with 
respect to distance or time. Thus at 2 P. M. tho pres¬ 
sure was 061 kllobara, and at 8 P. M. 041. The differ¬ 
ence, 20 kilobars In six hours, Is lu units of absolute 
force 20,000 bars, the bar In this case being the absolute 
unit of pressure. We thus hove (what has long been 
desired) a C. G. K. atmosphere, and the values of all 



Prevention f j | 

n EGENT elaborate experics 1 
I* show that the presence at 
In coal mines tends to QWKb , 
damp" and coal dust This ImperhUtt 
way to prevention of a large |«terei|ti 
tern, and U la to be hoped that the reteteri 
; in all countries, and developed tetoteea 



Convenient conversion scale, temperatures F. to A. 


It la universally agreed now that * I 
date ante Air is just as explosive as a mixture odd . 
4*mi» m methane and air. The same fat tan 
mill explosions) undoubtedly caused by the 
A favorable mixture of air and floating flour date 1 , v'i'vV 
understand dearly the preventive 
dust, one must consider the mechanism of the 
between two gases capable of combining With each tejtipi't',’ 
When the temperature of part of the mixture la 
to the ignition point a few moleculee unite flret, Mft 
the heat produced by their union Is at once flt relp wtofl v 
through tee remaining moleculee. Ot course It tee tel* 

t4n» 4. MuM-nlt, r.lul tn eht 


leadings arc easily comparable with other pressures, 
from that of ten atmospheres to the feeble pressure of 
radiation. 

In the Scientific American Supplement for October 
25th, 1013, Mr. A. F. Miller has given a very Interesting 
computation of the equivalent weight of the air dis¬ 
placed In the marked storm of January 3rd, 1<H3. He 
tukes as the extreme pressure readings 30.80 inches and 

BASK PRESSURE 1,000,000 DYNES OS 1,000 KILOBARS. 


by external hearing the combination may he izuttaafa* 7 
neous Ahd explosive, but If only a smalt portion of the , 
gaa mixture be heated the action takes place la tun 
stages. The beat given to surrounding motecutae Mr 1 
ignition tbs Initial point will cause them to «il . 
If the mixture hi right, and thus the flame will spread. 

A* the flame spreads, however, the general temperature 
sod pressure is raised to a point where practically alt 
the molecules to contact unite Instantly—the " expl osion 
wave, 1 ' 



Treasure In kllobara — 1,600 +. 
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+ >7 9 
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+ 343 
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+ 37-S 
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+ J8-9 

30.70 
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+ 40.3 

+ 409 

+ 41.6 

+ 4*-3 

30-80 

+ 43-0 
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30 90 
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3100 
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Example: Barometer reeding 20.62 Inches, convert 
to kllohars. Tabular correction for 20.80 + 0 02 is + 
3 0 Treasure in kllolmra Is 1.000 + 3.0 ** 1,008.0. 


A convenient conversion table for pressure in 
kilobars. (Prepared at Bine Hill Observatory.) 

28.80 Inches. In the new system these would be 1,026 
kllobara and 058 kllobara, and the difference 68 kilo- 
bars I11 the old system, after somo figuring and likeli¬ 
hood of error, one computes that over every 2,000 square 
Indies the reduction in pressure would about equal the 
removal of one ton of air. In the new system one knows 
at a glance that the reduction was 6.8 per cent of the 
normal pressure whether expressed lu units of weight 
or of force 
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Fall jn pressure inkHobart during the stem of 
Msrch 1st. This lathe first record of pressure la 
kflobars soar publishsd. „ 


In a mixture of methane and oxygen there must bo 
at least a definite percentage of methane to insure Igni¬ 
tion. Less than that much methane lu the mixture will 
not unite. With Just this minimum percentage of 
methane a spark or glowing wire will cause combustion 
of the methane and oxygen cm Its surface, but the flame 
will not spread and no explosion will result. The point 
Is that the heat of combustion Is carried away by the 
excess of oxygen molecules. Excess of nitrogen or 
any Inert gas would cool the flame in the same way. 

With floating coal dust the mechanism Is similar. A 
small flame from any source heats a little dust to the 
point of distilling off coal gas which forms an easily 
Inflammable mixture with the air. The flame thus 
propagated heats the remaining dust and air to such a 
temperature that the Intensity of molecular contacts 
insures almost complete and Instantaneous combustion 
with explosive violence. The speed of this propagation 
of flame la enormous. Wheeler and Darwin measured 
It In one case as 1,300 miles an hour. The presence of 
suspended coal dust is accounted for by the jarring 
effect of the flame wave from an Initial gas explosion. 
Thus a small methane explosion might be so in effect 
as to do little damage, but with plenty of coal dust In 
the gaieties to be Jarred Into the air, the explosion may 
be carried throughout the mine. The problem Is to 
dilute all possible explosive mixtures with Inert mate¬ 
rials, gaseous or otherwise, so that Impacts between 
active molecules will be lessened and the flame cooled so 
that it cannot travel. Crushed shale, limestone or 
fuller's earth act In this way. It was once thought 
that such dust particles aided the flame catalytically, 
hut experiments In England have proved beyond doubt 
that Inert dust In the mine actually retards explosion. 

It Is worth noting that In the presence of a flame, 
coal dost, and air, the first action Is distillation if the 
coal la bituminous, and second the burning of the gas so 
formed. After this flame runs some distance the oxygen 
molecules seem to hit the dust particles so violently 
that there Is Instant burning of the dust particles as A 
whole without further distillation. The preliminary 
slow burning followed by gradually increasing velocity 


lations of flame are characteristic ot both fire-damp 
explosions and coal-dust explosions. An initial fire¬ 
damp explosion may ret off anthracite dust or even 


It is urged that care be taken to use only such stone 
dust as wili not ifllurff the longs of miners. Obviously 
powdered flUArt* would not da Also the dust must fee 
applied as often aa It becomes overlaid with a (irate 
deposit of html dust of any appreciable thickness. Of 


course ted heavy atone dust,cannot be kept tn the sir 
ready for emergencies, but that is not necessary. Alt 
S«on as an explosive wave reaches tee stone duff, 
enough of it is thrown into the air to cool tee explosive 
mixture Mow tee burning point 

Unite of Barometric Pww 
‘TP HE! British Meteorological Office has decided to 
1 trite tite radical step of adopting the C. O. 8. unite, 
ceoOtore and mlllibare, in place of tee famlltar indite 
of mercury teell*te barometric measurements (Instead 
of awiterto/M* filffifttfr observations, re hrewtotereV 
Beftaaiagtm tot, Mi, tie new write Willi* write'', 
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GRAIN TESTER AND filWBD SEPARATOR, 
—A, C, ImiLrnt), Ayajanl, Canada. ThU 
Invention provide a portable device by means 
of which a cede or grain law pmctlcally the 
specific gravity. Thus tic device may be 
urea for separating wild from cnltlrated oata. 
The device la made in sections and readily 
taken apart to permit acres* t 
which am no separated. 

BALING MACHINE,—C. F. D«can, New 
London, Wli. This invention ta an Improve- 
meet In baling machines, and baa for its ob¬ 
ject the provision of a machine for compressing 
any desired material, an for instance, cotton, 
hay or the If' 



It the Upper and lower surfaces of the corn¬ 
's plane arc continuous, while the rear por- 
i, Which M flexible, constitutes in effect, a 
The plane preferably la 
I, the curve decreasing toward the roar, 
tog of reaa portion of the plana may 
a propelling force auxiliary to that of 



, CHICKEN BOOST,—F. Hcuaxdt, Arapahoe, 
, Meb. The object of the inventor is to provide 
IB device wherein a roost I* provided, upon 
' Which the fowl* may perch, and means In eon- 
, Xictlen with the rooet for containing chemicals 
the like for destroying vermin on the fowls, 



CHICKEN BOOST. 

tad so arranged that when the perch la un¬ 
occupied, the chemical containing means will 
. be dosed, and will be opened to permit the 
medicinal agents to escape when the perch 
la occupied by the fowl*. 

COTTON CLEANER.—E. A. Roaiuu, Hparts, 
Ga. The purpose of tbla device is to comb, 
card or dean cotton while the latter Is pass¬ 
ing through the gin and is being carried by 
the gin saws at polnta In tbe rotation of the 
•nw* where the least amount of cotton Is pres¬ 
ent, and whets the cotton aa carried by tbe 



ghwu offers the least Mfetanee to motion of 
ttw.anwA By ton nan of the eppurutoi the 
«oh» KM fleam! flttllty Of the cotton are 
r Improved,’toe rotten operated upon 
ga A uoMNVMBtr entitled, to h higher 


BALING MACHINE. 

Is provided, and a plunger movable In the 
•hsmlK-r, together with means for 
mttting the plunger to bo moved manually. 
The accompanying engraving presents a front 
view of the improved baling machine. 

or General Interval. 

MANUFACTURE OF ARTIFICIAL BILK.— 
H. Timor. tVcesperslJde No. 12B, Amsterdam, 
Netherlands. This inventor employs ss a star 
fng material the protein substances which r 
main in cows’ milk after the same has be< 
reacted on by salts Of pyrophoaphoric sold or 
pyrophosphates, and the casein precipitated 
thereby baa been removed therefrom. These 
protein substances arc then thrown out from 
the whey, and by certain means hy which t 
finest elastic sllk-llke threads may be produred 
of great strength and tonghpess and adapted 
for all purposes where silk Is employed. 

MANUFACTURE OF PRODUCTS FROM 
INDIA-RUBBER.—II. Doonr, IS Ave. d’Eylau; 
V, llnnsi, 62 Rue Claude Bernard; and E. 
Vbil-Pioabd. 78 Ave. Wagraa, Paris, France 
This invention r«fers to improvements in tb 
manufacture of products from India-rubber c 
other suitable resilient material of the kind 
composed of either perforated sheets or 
fofntod and unperforated sheets of such mate 
rial, wlileh arc united together and have tl 
cavities an formed filled with ga* or air whet 
by a pneumatic and resilient structure iw « 
tallied. 

BOX CONSTRUCTION.—O. W WAnn, 9(1 
Fifth Ave., Manhattan, N. 5 , N, Y. This lm 
provement relates to the construction of cheap 
strong articles such os stands, talmrets and the 
like, and also to the construction of storing 
and shipping devices anch as bat boxes, < 




BOX CONSTRUCTION. 

It provides means whereby devices of this char¬ 
acter may lm quickly nod accurately assembled 
which permit a neat and ornamental ap¬ 
pearance, the name having also the capability 
of being knocked down or taken apart for pur¬ 
poses of staring away in small place* or for 
shipment empty. 

NON-RBFILLABLH BOTTLE.—I. D, Kkl- 
UB, 1176 Jackson Avo„ Bronx, N. Y., N. Y. 
This invention relates to bottles, Jars, etc,, in 
the neck of which there is arranged mechanism 
soring to permit the outflow of liquid, but 
preventing an Inflow of liquid. An object is to 
improve this class of devices whereby a con¬ 
tainer will be rendered practically non-refill- 
able by the use of simple and reliable means. 

BUFFING OR POLISHING WHEEL —G. P. 
Kkw.rb, 418 W. 87th St.. New York. N. Y. 
Tbla wheel is formed of a plurality of folded 
pieces of muslin or other fabric material. It’ 
Is arranged to prevent tbe peripheral fac4 of 
the whuet from unraveling and thus Insuring 
long life of the wheel, and to allow using tbe 
wheel until the fabric ptooes are practically 


J|M COMBINATION TOOL HOLDER.—W. L. 


an tmptovemoat to eatnMMtloa tool ho 
has far tip yW a 


PM, toapMfin hold* of tto etamter spflri- 
fled, fw use with lathe plasm and itoptn, 
and wherein the holder may perform a plural¬ 
ity of functions, thus resulting tn economy In 
Imth time and labor. 

SHEARS.—C. F. Zimmerman, Jersey City, 
N. J. This invention relates to shears for cut¬ 
ting sheet metal or for other like purposes; 
and has reference more particularly to shears 
comprising a member consisting of a blade and 
A handle, u second blade pivotally mounted 
upon Mid member nod bavlug an extension 



pivotally connected with said second blade. 
It alto relates to the combination of shears 
sud a gage foldably associated therewith and 
having means for locking tbe gage in an oper¬ 
ative position, the gage servtog adjustably to 
determine tbe length of material to be severed. 

IIANGBR FOR SLIDING SASHES.—F « 
Mauls*. Mobcriy, Mo. This invention lias for 
Its purpose the provision of a hinge for con¬ 
necting tbe frames and so arranged as to per¬ 
mit the complete detachment of the frames or 
the detachment at either side of the wiki 
frames to permit the said frames to swing 



HANGER you SLIDING HABITKH. 


with respect to each other In nee, either aide 
of the frames msy lie released to permit tbe 
frames to swing with respert to each other. | 
and l*>tb sides of the Inner frame iiiuv be 
released, if desired, for removing the said 
frame to clean It or for am other purpose 

Household I lllltles. 

HOLDER FOR ICE CREAM FREEZERS.— 
F. Uostwmu. 8905 Third Ave,, Bay Ridge. 
Brooklyn, N. V. Menus provide for holding 
tbe freoscr while the cream Is Imlng frosen. and 
tbe invention provide* a holder In which the 
freeser may lie firmly clnm|>ed In position and 
provided exteriorly with folded foot-hoards on 
which the operator stand*, or on which be may 
place a chair so that Ills weight will be availed 
of in the most effective manner in preventing 
movements of the holder and freoser 

WINDOW CLEANING PLATFORM.-fl. 
Bottjeb, fi.’tl CIbbsoo Ave., Brooklyn, N. Y 
Among the principal objects of till* Invention 
Is to provide a platform whlrh may he sd 
Juated to fit any ordinary also of a window and 
which will bo itrnng and reliable when used In 
any position of adjustment with respert to the 
sloe of the window. 


Machines and mechanical Devices. 

ANIMAL TRAP.—J. Pa St. Lunina. 1st Ht„ 
Hlcksvllle, N. Y. This devlco Is arranged so 
aa to provide access to the trap from any direc¬ 
tion when in set position, and to trap an 
onlaiat alive and without danger of Injury to 
its valuable fur or feathers Use is made of 
A base provided With upwardly-extending guid¬ 
ing means, a bottomless cage mounted to slide 



up and down on said guiding means, a sup¬ 
porting and releasing device for supporting the 
cage bodily a distance above tbe said base and 
for re leasing tbe said cage to allow tbn latter 


r locking tto cage to trapped dosed position. 


I CARD OTIKTIHO DHTICHe—H. W. KUe 
Linn, mi Tenth fit., Oakland, Cal. This 
Invention relates especially to do view for hold¬ 
ing and exhibiting cards or the like. The par¬ 
ticular object Is to provide an exhibiting de¬ 
vice for cards for use in connection with cer¬ 
tain game apparatus made the subject of a 
previous application filed by Mr. ilelllker, 
Serial No 730,103, and allowed April 8tU, 
1913, and of which thia application la a dlvl. 


Hallways and Their Accessories, 

SWITCH INDICATOR—C. M. Rom, 318 
Webster Ave, Jersey City, N .1 More partlcu- 
[ larly this Invention relate* to a means for 
Indicating to the train engineer the position of 
the several switches to which he 1* approach¬ 
ing It Is of advantage, In approaching a 
terminal, to know Just what track of the ter¬ 



minal the engineer Is coming Into and he able 
to tell ahead of tfinp Just what curve* and 
switches he is supposed to take This Inveu 
tlon Indicates to the operator. In entering the 
yard or the limits of the terminal. Just what 
track Is open to him 

BLADE FOR RAILWAY SWITCHES -M 
■ 1II1MAI.1I), mechanician. Rome, Italy In this 
patent the Invention has reference to a blade 
for railway awltihes and consists substantially 
In that the heel of the blade Is revoluble around 
u plvol whlrh I* carried by n support movable 
upon s slide plate As soon as n car has 
passed a switch, tbe blade resumes Its norma) 
position i 

Permitting to Vehicles. 

SPRING WHEEL FOR VEHICLES —W J, 
LrTTRKM, Ilonev Grove, Tex** In this inven¬ 
tion the improvement relates to wheel* of that 
type consisting of un Inner and an outer sec¬ 
tion of annular form, with spring cushioning 
devices between the sections for use in Insur¬ 
ing easy running of the vehicle bv the spring 
devices absorbing aborks and vibration*. 

ROAD VEHICLE WHEEL —S H Coe*. 
Alma Street, Aston, Birmingham, England. 
Tills Invention has for its object the construc¬ 
tion of uu Improved motor or other road ve¬ 
hicle wheel, of the type In which a detach¬ 
able rim Is employed, said rim having a radi¬ 
ally or laterally movable segment for faclll- 
tntlng application and removal of the tire to 
and from the rim 

WHEEL GUARD.—William (' Pigiiott, 
London. Englnnd The guard < emprise* a de 
pending guard member In the form of u leaf 
spring mounted In front of the front or batk 
loud wheel above the road surface, with facil¬ 
ity of rearward, upward and preferably lateral 
movements, on the front wheel still) or mov 
able axle or other part of the vehicle *n that 
the guard member will, under normal condi¬ 
tions, remain in front of ita wheel 

Designs. 

DESIGN FOR A LAMP SHADE—L C Tie- 
saw, care of Tiffany l-'iirnaies. Corona, L L. 
N Y 'This ornamental design for a lamp 
shade Is In bell shape, the attractively uneven 
surface of the shade comprising a highly orlg- , 
Inal and beautiful composition In plant life 

BENIGN FOR A NET OF POLITICAL 
PLAYING CARDS —M H. O) skn, Bo* lifts 
Minot, N. 1> The faces of the enrds employed 
In this ornamental design hear the party 
names Each card Is embellished with the 
party emblems of heads, flag*, mottoes, etc. 
and arc uumhered 


Not* —Coplea of any of these patents will 
ho furnished hy tbe Ni-irntivu American for 
ten cents earb. Please state the name of the 
patentee, title of the Invention, and date of 
this paper 


We wish to call attention to the fact that 
we are In a position to render competent ser 
vices In every branch of patent or trade-mark 
work. Our staff Is coni posed of mechanical, 
electrical and chemical exports, thoroughly 
trained to prepare and prosecute all patent 
applications, Irrespective of the complex nature 
of the subject matter involved, or of the spe¬ 
cialised, technical, or scientific knowledge re¬ 
quired therefor. 

We also have associates throughout the 
world, who assist In the prosecution of patent 
and trade-mark applications tiled In all coun¬ 
tries foreign to the united Htate* 

Munn A I’o. 


Patent HoUoitore. 

301 llroudway, 

New York, N, t. 

Branch Offlre. 

825 F Street N. W., 

Washington, D. C. 
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Those Nerve-Racking 
Battles of Business 

H AVK your nerves protested at last 
against the long strain of man-to- i 
man i oinprtiliuii, rnnfliit and anxiety? Has the 
slow, steady Happing ot your nerve strength left 


make good the over-draft on your system. When 
you are advised to take the food-tome, Sanatogen 
- - and when this advice is echoed hy friends whrf 
liave actually jelt the wonderful aid of this 
nourishing, upbuilding food-tonic—can you do 
better than follow such advice f 
Mote than 19,000 practising physicians, over 


enthusiastically how Sanatogen '‘brought them 
hack”, ‘‘lifted the strain of sleeplessness and indi¬ 
gestion”, “gave them nerve energy and courage”. 
Should you hesitate _____________ 

tsrrxfx ■M!K~asxi 

1 quailed help? Is it . . 

not your duty to do '* two!"" “T.V."' 

SO today ? trTZ* tort? mrlr «..r‘*ll 


for Elbert Hubbard s new book— "Health in the Making " Written.. 

tractive manner and filled with his shrewd philosophy together with capital advice on 
Sanatogen, health and contentment. It is free Tear this off as a reminder to address 
THE BAUER CHEMICAL CO , 28-G Irving Place. New York. 


ft 


BUY SCIENCE APPARATUS 
|— Direct From Factory —■-» 

I I 


trom fat-lory *o •.ihool thui you earape oil thohoavy 

fa «B7n«r 0, te 

enpr of latoat Chnpco Purchase Guido So. Si 
and State your aohool ounnevtkm. of 


I Chicago ftpparatw C* KlonataaM. Chicago | 
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The Biggest of French Dirigibles 

(Concluded from page Mf.) 

IticawHl and docked over like all of 
the cur, which hIiowh also general irtream- 
IItics, and has « pretty, windowed observa¬ 
tory with a searchlight In lta nose. A ma¬ 
chine gun Is to protrude through a gun 
port In the side—rather an antiquated 
practice. The engine room In the center 
contains auxiliary machinery—a venti¬ 
lator for the bullonots, and dyuamoa for 
electric lighting und the wireless, of which 
the Instruments are curried in the observa¬ 
tory in the nose. The Astra plant has also 
worked out an efficient system of swivel¬ 
ing propellers, to be Installed In (heir next 
leviathan. This plan lias given great, sat¬ 
isfaction on n small scale in Kngland, hut 
will eventually bottom© of vital necessity, 
as no force of men could handle a mam¬ 
moth dirigible so efficiently and economic¬ 
ally on the ground In lauding and start¬ 
ing as 1,000 horse-imwer applied to 
a swiveled propeller. Theoretically it 
would take a handling crew of 2,000 men 
to equal it 

Newest Way of Detecting Art 
Forgeries 

(Concluded from page tS7.) 
first shows a microphotograph magnified 
some two and one half to three diameters 
of one of the heads tn the well-known 
Watteau In the Edinburgh National Gul- 
lery The second Is the same head from 
a a cry careful copy by an accomplished 
artist, which, except for the fact that It 
Is newer ami shows the absence of crocks. 
It Is verv difficult to distinguish by the 
eye from the original. This Is clenrly 
sis'll On comparing the photographs of the 
original and the copy But the moment 
that the mlcrophotographs are com¬ 
pared the weakness und Inferiority of the 
brushwork In the copy Is at once revealed, 
and also the want of delicate modeling in 
the drawing of the face and the ear. The 
third photograph is from the well-known 
Hater in the Edinburgh collection, and Is 
of great Interest as showing dlstlnrt re- 
semblances to Watteau’s methods, while, 
at tin' same time, the work Is facile null 
shallow and wonting in the rich com¬ 
plexity and subtlety of the work of the 
master. 

The sixth photograph is from the head 
of a man In the Tenlera (No. 817) In the 
National Gallery, Loudon, and is au In¬ 
teresting revelation of the brushwork of 
tills great artist. 1 may sny that his 
brushwork Is extraordinarily minute, it 
being difficult to understand how he had 
sufficiently fine brushes to put in some of 
these tiny strokes, which It must be re¬ 
membered are shown here highly magni¬ 
fied and are therefore almost too line for 
the eye to see in the original picture. 

The next two photographs are examples 
of tlie brushwork of Velasques, and Illus¬ 
trate the importance of seising the work 
of the artist In a carelessly rapid palnt- 
. lug mood One In taken from the tassel 
1 on the “Sliver Portrait" of Philip in the 
National (isllery, Isnidon, and the other 
Is tuken from the tassel on the leg of 
"The Spanish Admiral " Certain authori¬ 
ties have suggested that “The Spanish Ad¬ 
miral" Is not hy the hand of Velasquee. 
hut, while a larger number of photographs 
would Is* required for absolute proof, a 
comparison of the brushwork tn these two 
examples goes u long way to prove that 
‘The Spanish Admiral” Is by the hand of 
tho great muster. 

Examples of tlie application of this 
process might lie multiplied Indefinitely, 

! hut probably the accompanying photo¬ 
graphs will be sufficient to Illustrate the 
process. It must not be supposed, how¬ 
ever, that It Is sufficient to take one or 
two photographs of a picture In order to 
make a proper Investigation. The picture 
ought to be carefully studied under the 
microscope with a view to examining for 
repuluting, and identifying the pigments 
and mediums. Certain portions should 
then be selected as characteristic examples 
of brushwork, and these ugain compared 
very carefully with other pictures sup¬ 
posed to be by the same master, and the 
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If you have M invention which you wfdajjgH 
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model of your invention and a dewriftioe s^,.,, 
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All ooramunieatiotu are atriotly eon ft chattel. 
Our va»t practice, extending over a period W 
more than aixty year*, enable* u* in many Mara , 
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((ether In coming to any final conclusion. 

These methods do not in any way super- 
aedo tlie work of the art expert. Ilia opln- 
Ion on the authenticity of the picture re¬ 
mains us valuable and important as ever 
But they come in to assist him hi his 
labors, to limit the problem that he 
before him and to check by exact methods 
the conclusion at which he may have ar¬ 
rived ; and in cases where art experts dif¬ 
fer ns to the origin of a picture, such 
methods go a long way to bringing the 
matter to n definite conclusion. As an 
ample, I have been lately trying to decide 
who is the original iminter of “The Old 
Grey Hunter" In the National Gullery, 
London, ascribed to Paul Potter, and the 
results obtained nre at present before Dr 
Bredlus, who first suggested that this pic¬ 
ture was by Verbeceu. I am also making 
a further inquiry into who is the painter 
of the portrait of Ellzalietli Bus in the col¬ 
lection at Amsterdam, Dr Bredlus having 
suggested that it ia probably by Bel, and 
not by ltembrundt 

The Tunnel Under the English 
Channel 

T DK question of the tunnel under the! 

English Channel Is quite the order of j 
the dH.v in the two countries interested, 
und especially among persons who are oc¬ 
cupied with engineering and economic | 
questions Nome interesting points about 
the proposed great work were set forth 
by M Motiuler, professor at the Centra! 
School and chief engineer of the North 
Railway, iu u recent conference on the 
subject. From an economic standisdni 
the construction of the tunnel will mean 
enormous Increase in passenger and all 
kinds of traffic, and will be a source of| 
prosperity to England, France und other 
nations Capital will la* easj to raise in 
both countries, and the cost is not exiiected 
to exceed $NO,000,000. Technical difficulties 
nppeur to lie leas than fur such mountain 
work as the Simplon tunnel und others 
What is intended for the diannei enter¬ 
prise is to work in the Imia-nm-slile green 
chalk layer, and run two circular and 
IMirtillel tunnels, with a railroad track iu 
each tunnel Military preoccupation* have 
lost nearly all their lmisirlunce in 
England in view of the good relations i»e- 
tween the two countries, and it is consid¬ 
ered that the enterprise cannot Init 
to ideas of jieuee and concord. The main 
obstacle to the realization of the project 
comes from (he traditionalism which 
\ulls in England, us it is held that the 
cess and special qualities of the race 
largelj come from (lie insular is wit Ion 
that country However. It is claimed 
the other hand'that such an Idea d< 
not 111 into modern progress ami that In 
the course of time it will lose its force, i 
that we muy expect to see the project ea 
ried out ill a not very distant (Into 

Earthquakes and Changes of 
Latitude] 

A S long ago as 1003 Prof. Milne called 
attention to an apparent connection 
lietwecii displacements of the terrestrial 
jades and earthquakes. He found that in 
years when pole-displacements have been 
relatively large, world-shuklng earth 
quakes have been numerous, aud vice 
rerun. Milne did not believe that the) 
molar displacement represented by these 
earthquakes was sufficient to cause the 
polar ehunge, hut thought that both might 
result from a common cause. This subject 
bus recently tieen investigated muflie- 
mutically by Prof R. Spltnler, whose gen¬ 
eral conclusion is that the rapid axial dis¬ 
placement is the primary phenomenon 
the earthquake secondary. 

Large Lobsters 

T HE New York Aquarium has recently 
acquired a lobster weighing 21 ismnds. 
Although this Is a very uuusual weight, 
specimens exceeding 80 pounds have been 
taken. According to the American Mu- 
tieum Journal, the largest known mounted 
specimens in the world are two In the 
American Museum of Natural History; 
one weighed when caught 34 pounds; the 
other, 81. These giants appear to be per-j 
fectly normal In every respect except sire. 
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The Modem Gasoline 
Automobile 
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The woM^cocopIcig. prtcUe^i and ap-io-dtie work put 

•alcHMD and all other* who ate conntdad wuh the auto 
industry m any capacity It context* the lateat and mart t 

information on all phaam of oaaoluu automobile cooatn.- 

operation, maintenance and tepan It ta dearly and coOCiady 
written by a recoeairnd authority, fannhar with every branch of 
the automobiie induatry, and w |uat aa valuable aa a reference and 
compendium of the lateat automobile practice aa it is dmvable 
a text book for teacluns the beflinner It w not too technical! 
the layman nor too elementary fat the more expert Every p 
of the automobile, tie equipment, acceawoea. took wppU, api 
paru neceuary, etc., hat beat fuBy dveuwed. It teQi you j 
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Scientific American 
Reference Book 
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day reference, containing a remarkable aggregate of facte, ataUt- 
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Uc and mechanical (mmol internal to everyone The, * 
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wiralesa telegraphy. patents and copynghtt. chemiatry. astronomy 

of the business man as wsll as the library of the home No ex¬ 
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(12958) It. F V. asks: 1. In the 
Noplembor 27th 1013, issue of tile HoiswTtnc 
Amuhican appeared an Interesting article on "An 
Electrolytic Rcctlflor (or the Oarage." 1 would 
like to ask a little Information on this subject, 
and will appreciate your assistance As 1 under- 
nl, a rectifier of this type Is made possible by 
fact that aluminium 
rorolvlng an electric current, but 
passage from the plate's surface, when im- 
•aed in certain liquids This being the case, 
it as I see It, when the H T. winding is at any 
Instant, say—polarity, as shown, tlte L. T. 
will of course l»e as shown, This means that the 
current Inside the L T winding Is flowing In the 
direction as shown by the arrow As this current 
cannot leave the aluminium plate on tlte right, It 
down the center wire and into the side 
of the battery, and from the—side up through 
the left piste and so to the—aide of the L. T. 
winding On the reverse side of the cycle, the 
conditions would bo the same, exoopt that the 
current then would pass through tho right plate. 

reasoning correct? And. If not. will you 
kindly advise me whore I am wrong, and give me 
right idea? A Tho electrolytic rectifier de¬ 
pends upon tho fact that aluminium is very easily 
oxidised, and thus, when the current ptm from 
e Iron to tho aluminium, that Is. when the Iron 
plus to the aluminium, the negative oxygen 
readily gists to the aluminium to oxidize It. But 
when the aluminium is plug to the Iron, the current 
'l'lte result is that a suo 
In one direction (lows out 
from the electrolytic cell, constituting a uni¬ 
directional current, that Is. direct but not wholly 
continuous. You will find the theory well stated 
our Buppi.bhknt 1(144, price, 10 cents 2 1 
would also like to ask you what you think of tho 
following scheme The transformer Is an auto 
transformer so connected that I can get about 
i volts or whatever la needed to force the 2 to 3 
nperes D 0. through the battery I would use 
single-cell aluminium and iron plate of about 
the same dimensions as given In tlie UctasTirto 
article 

similar to the mercury arc rectifier, the whole 
action being based on the fact that the current 
cannot leave thu aluminium plate, but 

Of course, some little experimenting might 
ec.ure tho right voltagu 
of Iron and aluminium i 
Ijerore the proper charging rale was secured 
1 do not soo why this would not work If ya 
where I have reasoned wrong, will you kindly 
advise mo? A. It Is not a practical arrangement 
to use a single cell as you propose, Iterause only 
one half of oach cycle Is utilized, and in addition 
there Is a slight luakage on the other half cycle, 
which opposes the direct current With two rolls, 
an efficiency of (10 to 0f> |sjr cent can bo obtained. 
Tins article In our Issue of Heplomber 27th, 191.1, 
does not discuss the theory at all, but simply 
gives practical data, which should be closely fol¬ 
lowed 3 Further, you liave 
wound with a ratio of turns H00 to 240, which 
with 110 volts H T would give S3 volts L T 
As 1 understand, since but hair the I, T winding 
Is used at a lime, the secondary voltage really la 
about U> ts this correct? What t am driving 
at Is tills I have one or two small transformers 
which 1 have made, and was figuring on using 
one of them, with a secondary voltago of about 
30, and ustug the middle tap. A. The secondary 
voltage will be as you have calculated, about 
10 5, since one half thu secondary winding Is In 
use at once HUould you wish different voltage, 
you can use a different ratio of winding, and 
employ tho method shown In Hoppliusnt No. 

(12959) 8. 0. asks: There is an alloy 
of potassium and sodium which Is liquid at the 
ordinary temperature like mercury (NalCs). I 
should like you to Inform me whether this alloy 
has any practical uses (excepting Its use 
heat thermometers, where mercury bolls 
dog Cent.), and especially whether ll can be kept 
exposed to the air for any length of timer A. We 
are not able to give any information 
this particular alloy and Its uses Perhaps 
or our readers can supply the Information desired. 
It certainly cannot be exposed to the air for any 
time It would oxidize immediately 

(12960) 8. P. asks: 1. Will you please 
answer this question for mo? If 
in the woods, and there la no car In hearing dis- 
, Is there any noise? Please explain 
A Thore are two definitions of U 
s ” Ono Is that which we hear, and the 
other Is the cause of hearing, the sound of the 
railing true, In the case which you propose, a tree 
falling fh a forest The same effect Is produced 
the air, by the tree railing, whether there Is 
yono to hear the noise or not, but if there Is 
ear to hear, there will be no sensation of hear- 
and in this sense of the word there will be no 
ls«. If you use the ward aa meaning a sew 
n, then theft is no noise where there is no ear. 
If you mean the pbyricai motion whioh causes 
n there is a noise, whether 
there is an ear to bear It otfnot. 2. What is notes? 
A. A nol*e «• * " 
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Wilhalm Boats**. Stuttgwti Pranok- 
h’sohe Vorlagfihandlung, 1918. 

In this excellent little book Wilhelm Bodsche, 
one of the most popular writer* on setenUflc sub¬ 
jects In Germany, discourses lntttwttngly on those 
migrations In the animal ki n g do m which have 
played their part In the evolution of species. The 
book may be recommended tor tts Mmpttotty ho 
man-reading Americans who tales an 
biology. 

Telkphon- und 8i a n al-Anlaobn. Efo 

Pr&ktischer Leitfaden ftlr die Errich- 
tung Electrisoher Fernmelde- (ftehwach- 
strom-) Anlagen. Hcrauegogeben von 
Carl Beckmann. Berlin: Julius Springer, 
1914. Mit 426 Abbildungea und Sobol t- 
ungen und einer Zusammenstellung ’' 
geeetzlichen Bestimmungen fflr F< 
meldeanlagon. 

A text book ol the theory, construction and 
operation of telephones, with full descriptions of 
accessories and lay-outs. It it profusely tttua- 
irated and is a valuable book, either tor study or 
for reference. 

Mechanics fob Build bra. Part I. By 
Edward L. Bates and Frederick Oharlee- 
•worth. Now York: Longman*, Green ft 
Co., 191,1. 12mo.; 201 pp.; with dia¬ 

grams. Prioe, $1 net. 

Part, I of the work In hand is designed to meet 
the requirements of students attending Classes but 
one evening each week; used In this way, it con¬ 
stitute* a first-year oourse, which Part II continues 
as a second-year course. But the work may all be 
completed In a single year If the student can devote 
subject. The appeal of the work 
lies in its adaptation 
1 build! 

alms to make the 
exercises typical and practical 
Modern 8 kus«OLoar. By G. W. Walker, 
A.H.C.Sc., M.A., F.R.8. New York: 
Longmans, Green ft Co., 1913. 8vo.; 
94 pp.; with plates and diagrams. Prioe, 
$1.40 net. 

This authoritative monograph on present-day 
seismology Is limited to Its consideration aa a 
branch of physics Incidentally. It Is an appre¬ 
ciation of Milne and his work: for this we are 
grateful, since Milne's position as the father of 
modem seismology has received scant recognition 
The first four chapters deal with selsnaornecry— 
dynamical theory, sensitiveness, damping and 
registration, the various types of seismograph. 

Tho latter 


part of the work cornea under setsmogeophyrica. 

,hc theory of a solid Isotropic earth, 
tho interpretation of seismogram*, and the deter- 
oplcuntcr and focus An interesting 
list on "Seismic Effects other than 
to EarthquakesThe work con¬ 
cludes with a statistical consideration of the 
subject. 

The Economics of Tblborapha and 
Tblei-honen. By John Lee, M.A., 
Tmfllc Manager Post Office Telegraphs. 
London and New York: Sir Isaac Pitman 
& Sons, Ltd. 8vo. , 86 pp. Prioe, 2 b. 6 d., 
not. 

This very Interesting review of telephone and 
telegraph activity In Its relation to social and 
commercial conditions Is written from an English 
standpoint, but American practice and develop- 
i much space In the comparisons. 

Our tariff sj 

given full praise for tho degree 
ivallod ourscl 
Ion Tho industrial and social Influences and 
trends of telegraph and telephone operations are 
authoritatively sketched, and the study furnishes 
ons for the present aa well as prophecies tor 
future The author's conclusions Indicate the 
advisability of government ownership. He states 
tho natural conclusion to which re¬ 
led him, and not the result of any 
original bias 

Heaton’s Annual. Tho Commoroial 

Handbook of Canada and Board of 
Trade ltogistor. 1914. Toronto: 

Heaton’s Agtmoy. 12mo.; 590 pp. 

The present Issue of the Annual completes the 
first decode of Its publication. The traveler, the 
business man, anyone at all Interested in the 
commonwealth across the border, will find here 
a wealth of useful Information relating to the In¬ 
dustries and activities of the Dominion. Its 
governmental departments, Its titled people, Its 
postal and cable regulations, and It* 
tariffs and rulos are embodied in brief 
quote statements Its financial information is 
full and authoritative There is a list of Canadian 
attorneys, others of railways and steamship lines 
and a table gives the cost of travel. The Mdpper’i 
guide is a feature of wide appeal, and He "loeal 
opportunities" presents Invaluable information to 
those interested There Is also a list of Canadian 
publications, and a section of tables dealing with 
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T URN the button—flash ' 

Many lifetimes’ study of 
electricity is summed up foi 
you hi that quick and splendid 
radiance 

Your forefathers had more i 
trouble hi getting the light of 
a single, dim iandle Yet we i 
take this modern miracle for j 
granted—this cheerful light 
summoned by the finders, 
that is so many limes mote — 
helpful, so many times cheap- * 

er per iandle power than the 
cheapest candles 

Think of the ancient men 
conjuring the flame from the 
sapling, the pine knot, the 
grease from animal bodies, 
the oil of the earth. Think of 
the world’s lone struggle for ^*_J”*,” 
more light and cheaper light, n««n«d«in 
unguided in earlier days by an 
adequate knowledge or by 
any systematic method of reaching 
the goal that was sought 

'Think of the joy of the Dutch 
burgomaster von Guericke, mote 
than two centuries ago, when he 
proved to scien¬ 
tists of his time 
that electricity 
had the power to 

give forth light mLM 

Think of these W 

me titers turning ' ft 

tranks to light- , 
flashes by friction, 

their ^ 

less groping to ,£% ‘Qp~ 

tin (one hundred 

and sixty years v«c— 

ago this past sum- ptnducini .Wtriot] 

mcr) flusht d with 

excitement on discovering that the elec¬ 
tricity of the sky could be conducted 
by a kite string 

Think of the tremendous 
overcome m the production of Ed 
first caihon incandescent lamp 
cal science was now to settle itself 
-ysirm.it it study nt this vast problem 
ii her day- lud lu-tn left to slow, h 
ilfnl.il .till ms i And mamifat tmr h.i< 
foil the Iinpitii- of help t.11111n11n.nl 
gam/rd rese at ill, cxp.miirnt and «ln 
Think of ih,it in xt lng step -this tint 


filaments of metal, 
such aa tantalum uf.ctum. 
anti tungaten 

But obstacles were still to be 
overcome For example, the 
tungsten |>astr filament was fragile 
The first MAZDA lamp gat c 
more light and clicapci light, vet 
'eft something still to lie added— 
greater sturdiness fully to meet the 
strain of cvcry-day-usagc 

Then the triumph ol the dr men 
•wire filament m the MAZDA 

. _ I. a nip of to illy —three times as 

".-T'jr-- much light as the old style rarbon 
7 -- 1 lamps, with tin Mine amount of 
electric s urrenl and rugged enough 
~^ d j r ~ ni .element, and lonstruetion to 
round out the full womlrr of its 
WC~'~ prartical efficiency 

The plodding siientists had 
jBT; r climbed a step higher in the great 

world-jnuuiey hetween the humble 
BHBB candle and the ideal light 
wives Will they stop here > 
until *' Will that group of scientists in 
the Research Lnboiatones of the 
General Electm Company at 
Sc hrnec’tady he satisfied with these 
selected methods of i.instruction revealed 
ov the lamp marked M AZDA > The mark 
MAZDA itself answers that ipiestior 
MAZDA is the mark of a Servn e ami it 
designates the great plan by which the 
M AZDA lamp shall lonlinue to mean the 
highest achievement 
in incandescent light¬ 
ing MAZDA ser¬ 
vice means that the 
a Kfcarch laibor.i- 

( j | tones are not only 

1 l' If assembling the re- 

l I suits of their own 



hausti ve investiga¬ 
tions, and those of 
their associates in the 
active developing 
and manufacturing 
centers at Cleveland 
and Harrison, but 
are kreping in close 

penmental lamp lab¬ 
oratories m Europe 
MAZDA Service 
means also the fur- 


General F.lectric Company factories, 
and to the factories of othrt Compa¬ 
nies entitled to icceivc this Scrvue, 




f thr Research Lubovs- 
,nw MA/DA Semes 


every new fragment of knowl¬ 
edge, from whatever source de¬ 
rived, which shall be selected in 
rhr course of this service to the 
manufacturers foi embodiment in 
the MAZDA lamp. 

In other words, the mark 
MAZDA on a lamp means that 
this world wide MAZDA Servnc 
has l.een received hy the makers 
of that lamp 

This is your assurance when you 
buy a MAZDA lamp — whether 
you buy it today, toimmnw, next 
month or at any future time—that 
you have the incandescent electric 
lamp tliat sums up the latest efforts 
of the broadest lamp service in 
the world 

S2Z\ GENERAL ELECTRIC 
COMPANY 


Question : , 

Do They Actually Prevent Skidding^ 

Answer : 

For three years now we have sold these tires on our widely adver¬ 
tised guarantee that they will not skid on wet or greasy pavemen^ 
else returnable at full purchase price— 

Never a challenge of this guarantee from a user 

There’s no limit to their skid-resistance—the heavier the slewing forefc, the 
stronger grows the multiple suction hold of the heavy walled Vacuum 
Cups The rolling tire lifts and releases the cups edgewise without drag AD 
the forward speed 

And what tires can match their service? Guaianteed lor 4,500 actual mile* 
—with many records of 12,000 to 15.000.on heavy cars and great excott 
mileage always the rule Absolutely oilproof. 

Pennsylvania Rubber Co., - Jeannette, PA. 

New York Bolton Lot Angelo. Minneapolis t 

Chicago Pittsburgh Detroit Omaha TUfifluT 

Cleveland San Francisco St. Paul Kansas City, Mo. /tSSJ 

Seattle Dallas Atlanta ((YCW. 

An Independent Company with an independent selling policy 


QUESTIONS AND ANSWERS 

RELATING TO MODERN 

AUTOMOBILE DESIGN, CONSTRUCTION, DRIVING , 
AND REPAIR \ 

By VICTOR W. PAG& M. E. 

Aslksr of ■ TSo MoOors Gsoollso A H— M s .” Tk. Msfcrs Cs. Tractor." Etc.. Etc. 

SL 4 x 7'.< Inchso. 622 Pagas. 329 Illustrations. 3 Folding Plates. Cloth. 

PRICE, $1.50, Postpaid 

A SELF-EDUCATOR ON AUTOMOBIUNG WITHOUT AN EQUAL 


tions and their answers—the automobile, Its 
construction, operation and repair. The subject 
matter is absolutely correct and explained in simple 
language. ,lf you can’t answer ail of the following 
questions, yon need this work. The answers to these 
and nearly 2000 more arc to be found in its pages. 

Give the nnme of nil important parts of an auto¬ 
mobile and describe their functions? Describe action 
of latest, lypes of kerosene carburetors? What is the 
difference between a “ Double” Ignition system and a 
‘‘dual” ignition sjstein? Name parts of an Induction 
coll? How arc valies timed? What Is nu electric 
motor starter and how docs it work? What are advantages of worm drive 
gearing? Name all Important tyfies of hull and roller bearings? Wlrnt Is a 
♦Three-quarter” floating axle? What Is a two-speed, axle? What is the 
Vulenn electric gear shift? Name the causes of lost |lower in automobiles? 
Doscrllie all noises due to deranged mechanism and give causes? Ilow can 
you adjust a carburetor by the color of the exhaust gases? What enuses 
“Popping” In the carburetor? What tools and supplies are needed to equip a 
car? How do >ou drive various makes of cars? What Is n differential lock 
and where Is it used? Name different systems of wire wheel construction, 
etc., etc.? 

A valuable irork written toith special reference to the requirements of 
the nontechnical tea tier desiring easily uwlristooil, explanatory matter relat¬ 
ing to all blanches of automoMUng. The illustrations, ate distinctive, instruc¬ 
tive and valuable, and everything is made clear to the novice by careful selec¬ 
tion of parts and designs showing the latest domestic and foreign practice. 


MUNN & COMPANY, Inc., 361 Broadway, New York, N.Y. 
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Fig- 1.—Thf convey or bridge erected and in service. Fig. 2.—The dump growing rapidly under the conveyor. 


Dustping Conveyor at the Brakpan Gold Mines 

KMARKABT.F. an the highest, and perhaps the 

boldest construction of Its kind In Bouth Africa, la 
the aand conveyor at the Brakpan Mines of Johannes¬ 
burg. 

The refuse sand la drawn off from the cyanide tanka 
and shoveled into ropeway cars. These run down on 
an incline to the loading points, where they are stopped, 
and then proceed downward from the sand-treatment 
plant At the extremity of thlH they puss out upon an 
inclined bridge, where they are c)lp|i«d by means of a 
coupling apparatus to a traction ro|»e In continuous 
motion, which hauls them up the bridge. On reaching 
the upper return sheave of the Inclined bridge the cars 
discharge their contents automatically and return to 
the other Bide. The capacity of the plant amounts to 
about 180 tons of sand per hour. The single support 
of the inclined bridge Is 10(1 feet, high, the length of 
the bridge us first laid reached 200 feet In height, the 
bridge weighing 00 tons, and the lowest point of dis¬ 
charge for the cars being located at u 
height of 200 feet above the ground level. 

Toward the dose of the year 1000 the 
mauagers of the mines had under con¬ 
sideration a project to obviate the difficul¬ 
ties entailed by the employment of native 
laborers, and to bundle tin* enormous 
quantities of material for which It Is the 
usual custom on the Baud to employ licit 
conveyors. Although lielt conveyors are 
well suited for handling material in bulk, 
and the total absence of frosts In the Hand 
district does away with the danger of 
handling moist sand, which is always pres¬ 
ent in our own climate, they, nevertheless, 
form a aomewhat doubtful conveying agent 
for the material in question, because the 
finely ground quarts sand penetrates into 
the numerous axles arid bushes, thus en¬ 
tailing great expense for repairs. Al¬ 
though the gold mines frequently employ 
belt conveyors fur their other works, the 
above reasons decided them not to adopt 
this method for (he removal of sand. They 
considered that closed boxes were, without 
doubt, the most satisfactory means of 
handling material which la detrimental to 
the mechanical conveying agent, because 
it remains undisturbed without being scat¬ 
tered or forming dust. An absolutely auto¬ 
matic traffic is equally possible on a rope¬ 
way as on a belt conveyor, and tbe dump 
can be readily extended, because It la only 
necessary to add further sections to the 
Inclined bridge. At the beginning of the 
year 1 1010 the idea took definite shape, and 
It was decided that six cyanide tanks 
should first be served by the plant, and an 


additional four tanks connected at u later date. The 
suspension rails under the tanks were arranged hori¬ 
zontally for convenience in loading the cars, while the 
approach and departure were arranged at an Incline. 
At the end of May, 1910, the contract whs placed. 

From a constructive point of view tbe nature of the 
material offered difficulties, os It has two natural angles 
of reiHise, one of 32 per ceut for dry material, aud the 
other of 42 per cent for moist sand The piling of the 
dumps by means of belt conveyors suffers greatly from 
these conditions because large quantities of steel struc¬ 
tural work und open bridges arc necessary to overcome 
these drawbacks, in the present Instance It was, there¬ 
fore, decided to erect only one lofty support, and to 
attach the Inclined bridge to it, so that the dump couhl 
tic gradually plied round the support, and under the 
Inclined bridge, and In this way furnish ample supimrt 
for the structural i«rts. This provided a busts for 
Inter extensions of the iucllhcd bridge without provtd 
ing BUPlwrts, which Is n characteristic of this tj|»> of 


bridge The angle of repose of the bridge whs selected 
at 32 per cent, that Is, for dry sand, because the car¬ 
loads spread over the surface would rapidly dry 

Definite data were available for the plain hv July. 
1910, whereby the dally capacity was assumed to is- 
1,000 tons, and the total length of the Hue Him feet 
When working out the drawings, however, the plant 
was again extended, bo that eight cyanide tanks Instead 
of six were to be served The dispatch of the first 
mechanical twirls was commenced at the !x>glnnlng of 
August, and It was then Hint the first difficulties were 
met with. It was the Intention of the mine manage¬ 
ment to have the steel woik erected lu South Africa, 
uccordlug to the drawings of the designers of this tyiH* 
of conveyor. When, however, the drawings arrived, and 
the contractor was uble to appreciate the magnitude of 
the contract, he withdrew his tender, and negotiations 
lasted a mouth before a suitable firm could he found 
to undertake the erection of the steel work The bridge 
was put together on the ground, us the native laborers 
could no! do the erection woik up In 
the alt The lowest cross-bars of tile suit- 
port were then loosened, and the slant¬ 
ing bridge dinvvn up with the aid of two 
10-Ion winches and pulley blocks The 
>r girders were then again set In place 
ns shown lu Fig 3, and the upper girders 
disengaged, in order to get the slanting 
bridge Into Its propel jHisltlon Tills work 
was completed within a few days, and the 
bridge completely erected, us shown In 
Fig I The mechanical parts vveie speed- 
llv put on, and the eoiivevor was put luto 
service at once 

As the dump grndunllv grew, (he sand 
began to press against the supports, and 
it was, therefore, necessary (sec Fig 2) 
now and aguln. to move the detent for 
tipping the curs on the slanting bridge, so 
that dumping couhl be effected evenly 
round tin* supivorts. The first extension 
of the hiidge was ordered In January. 
1013, as the dump had already reached a 
height of 200 feet at tills point 
The wire ropewny cars an* equipped 
with an automatic coupling apparatus, 
which Is actuated by the dead weight of 
the car It gives HU absolutely safe and 
reliable clip to the rope on the heavy 
gradient of 32 degrees, liesldes offering 
the great advantage that It couples trac¬ 
tion nqies of varying diameters with equal 
safety, so that no adjustment of the appa¬ 
ratus Is necessary, even when in course of 
time the traction rotie stretches somewhat, 
and Its diameter becomes reduced The 
ropeway runs with hii average power con¬ 
sumption of (10 to 00 horse-power 



Fig, 3,_Replacing the lower girders after raising the Inclined bridge past them. 
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Iways glad 


regular i 


>s on XU I licet* of timely Intcred If Ilia photographs are ahurp, 
rtkles snurl, and the faets aulhmUc. the c-ontnlrotmnx will 
1 attention Am pitd articles will lie paid for at 


I The put putt' of thin journal in to refund accurately, 
simply, and Intel estinfilu, the world's proutes* in scim- 
tt/lc knmvledne and industrial achievement. 

The Kodak Film Decision 

T JTF, decision recently handed down by tin* United 
States Court of Appeals, and printed on another 
page of this Ironic, upholding tlio (loodwlu pat¬ 
ent for the well known and widely used photographic 
film, contuliiH one of the severest Judicial arraignments 
of our patent system ever penned. It ought to be read 
by every congressman, by every Inventor, by every man¬ 
ufacturer wlm makes patented Roods—read liewtUHu the 
dully press, scent I hr here the story of David ami (lollath 
111 a new form, bus conveyed the impression that a 
struRRlluR but obstinate clcrR.vmun was hounded by a 
Rreut corporation with the sensational result that be 
came off the victor We fear that the public will lose 
slRbt of the fuel that a eoiimrntlon has its rlRbts ns 
well as u poor Inventm, and that the Kastman Com¬ 
pany was enlliely Justltied in exhausting every legal 
effort to evade a patent which it considered invttlld 
Not the fact that a poor clcrRymttn ultimately suc¬ 
ceeded in heating a wealthy corporation (but with very 
powerful support, be it mentioned in punning) is to la* 
taken to heart, hut the shoekliiR conditions which have 
icndeied It possible to continue a dispute over the 
validity of a patent for a quarter of n century. 

Kleven years and four months elapsed before the 
patent was family Rrunted it had to run the full 
Raiiuit of motions, counter-motions and appeals that 
make a patent interference a sole trial Aiul then, ten 
years and eight months claimed after nil Infringement 
still was brought before u Halted Stales District Court 
sustained five claims 

Apart from these delays, the history of the applica¬ 
tion in the Patent Office rellecls no credit upon the 
olticlals Five different examiners rejected the nppll 
Cation during its eleven years’ pendency In the Patent 
OHloe No wonder the Court remarked. "Surely un 
extra ordinary and deplorable condition of affairs!” No 
wonder, too, IIml the Court observes: “Most of the 
complications la the ease would linvo been avoided lmd 
the timtdvvln patent gone to issue in due course, ns It 
should have done. The long delays and tile contradic¬ 
tory rulings of the Patent Office would huve discouraged 
nu inventor who had not snpielite faith In the Justice 
of his cause" 

The manner of eoiiducIliiR Infringement suits hns 
happily been vastly Improved since the Supreme Court 
of the United Stales lias laid down new rules. Bui the 
Patent Office cannot thus relorin Itself Only congres¬ 
sional legislation can simplify the procedure in tho 
Patent Office so that an Inventor’s vitality mid finances 
may not he sapiied by the interference Incubus and so 
that a patent, which on its very face relates to novel 
subject matter, may lie speedily granted The Scien¬ 
tific Ammo can and other members of the technical 
press have for years Insisted upon a more adequate 
protection of Intellectual properly. Latterly the maga¬ 
zines and I he newspapers nave taken up the fight. 
Perhnim this increasing hue and cry may at Inst be 
heard by our legislators 

The Waahingrton-Paris Longitude Campaign 

T O ohtolu the difference of longitude between two 
places on the earth's surface It is necessary to 
obtain their local times by star observations, and 
to effect an exchange of slgnuls bv means of which 
these times may lie compared Tin* difference of the 
local times, nt the epoch of comparison, is (be required 
longitude difference. Among the many applications of 
wireless telegraphy to scientific purposes, the providing 
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of a means for furnishing such signals In longitude 
ojierultons Is not tin* least Particularly Is this of value 
to geographers and explorers of unknown lands, and in 
other regions where the ordinary telegraph wire has 
not yet penetrated. During the past decade longitude 
determinations with the aid of radio alguuls have been 
effected in vnrious parts of Europe, lu Japan, and by 
the American Navy. 

Transatlantic longitudes have hitherto del***tided on 
signals communionteil over the cable; blit exiieriments 
last spring having demonstrated the feasibility and ad¬ 
vantages of wireless telegraphy, preparations wero be¬ 
gun Htid plans lnld for a determination of the longitude 
difference lietween Washington and l’aris Tills longi¬ 
tude campaign, nt length opened in Octolier, is now 
drawing to a close. Engaged in the operations are both 
Americans and Frenchmen, working separately and in- 
dejiendeutly, each lu oo-ois*ratlon with fellow country¬ 
men on the other Hide of the ocean. There are thus 
four parties, two nt Washington and two ot Paris, each 
composed of astronomers und wireless experts, the 
former 1o make stellar observations, the latter to detect 
and note the radio signals Synchronized by lhe stand¬ 
ard clocks of the resitectlve observatories, these signals 
are sent out, on the American side, front (he powerful 
naval wireless station nt Arlington, Virginia; and on 
tlie French, from the Eiffel Tower, Pails. Detected 
both by ear and by n sensitive photographic opparatus 
invented by lhe French, they are made use of not only 
for longitude, but also, through a knowledge of tin* dis¬ 
tance separating Paris from Washington, for calculat¬ 
ing the speed of piopugntlon of the Hertzian waves. It 
may la* added that similar experiments lu other longi¬ 
tude cnmpnlgiiH have demonstrated tills speed to be 
substantially that of light 

The longitude instruments employed are of the high¬ 
est type known to uslionomers, designed especially to 
cllmlnute, as far us possible, Instrumental and |a*rsonul 
systematic prior To guard agnlnsl the possibility, 
nevertheless, of small lesldual personal equation Influ¬ 
encing the results, the parlies at Washington and at 
Purls exchanged places alxnit the lieglnnlng of the year, 
carrying their instruments with them At the time of 
this Interruption, after a ia*riod of some three months, 
but nIx or seven favorable nights’ work luid Itcen ob¬ 
tained. As a favorable night culls for clear observing 
weather hot h a t Pa rts it nd it t Waslilngt on, uh well ns con¬ 
ditions of the ettier such us will lieriult satisfactory 
transmission of wireless waves across the ocean, it will 
lie readily understood why it wus planned to extend 
the cuuipulgu over a ia*rlod as long as five or six months. 

One advantage of radio over oilier methods of signal 
transmission is that anyone, with small receiving ap¬ 
paratus fitted up nt Hltght oxjiensc, can detect the 
signals. Tin* opportunity has accordingly lieen seized 
by a number of observatories on this side of the Atlan¬ 
tic to receive and record these signals, and In conjunc¬ 
tion with astronomic observations, to obtain slmultnn 
eously their longitude differences from Washington. 
Longitude operations of a higher order of precision will 
doubtless, in lime, Iki extended across the continent, 
and ultimately around the world. Frequent redetermtn- 
utlons are also proposed for the purpose of discovering 
possible creepingH of tin* earth’s crust 

The longitudes determined In the last century by 
cable differed from those previously obtained through 
more primitive methods by a second and a half of 
time It will lie interesting to learn how they agree 
with the wireless results, and how concordant will lie 
tlie French with tlie American values Longitude by 
wireless, nfler all, 1 h still In the experimental stage. 
Publication of the methods employed and results ob¬ 
tained will la* awaited li.v men of science with deep 
interest 

An Unsuitable Ship 

T HE term “unslnkulile” as applied to ocean-go¬ 
ing ships is strictly relative; and os so used, It 
means u ship which is unsinkuhle by auy of the 
conceivable accidents of the sea which might overtake 
her. Sncli a ship would net as her own lifeboat, and 
were It not for tho risk of Are, might dispense with the 
long lines of boats which crowd tlie top deck of the 
modern liner. The accident which sank lhe "Titanic” 
was of such a severe and unprecedented character that 
its recurrence, in the exact manner and with the same 
extent of Injury, though conceivably possible, is cer¬ 
tainly not likely. Nevertheless, since snob an uccldent 
did huppeu, common prudence demands that the mod¬ 
ern liner, to which Is Intrusted the IIvch of some five 
thousand people, shall lie so constructed internally as 
to la* proof against even sucli a terrific injury* as Ihnt 
which wink the "Titanic.” 

At the time of that disaster, we were unsparing In 
our criticism of the construction of the ship, and 
therefore it gives us groat pleasure to note that 
In their latest vessel, the "Britannic,” recently 
launched, the White Star Company has so greatly im¬ 
proved the safety elements in the way of bulkheads and 
inner skins and watertight decks, that the ship coulfi 
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undoubtedly pane through eoflfc a 
pened to the “Titanic" and yet remain afloat 
more It la to the credit of the company that*# 
considerably exceeded the provision# fat safety i 
bodied in the report of the International Conference a 
Safety at Sea which sat in London last winter. 

The "Britannic,” which la 000 feet in length and a 
over 158,000 tons displacement at low draught, Is pm* 
vided with a double bottom over five feet deep, which 
la Increased to over six feet throughout the machinery 
apace. This bottom la divided by the transverse framed 
and by longitudinals Into a vast number of watertight 
cellular compartments. Furthermore, we are pleased 
to note that the suggestion which the Scientific Amuu* 
cox made at the time has been followed In csrryllif 
the Inner floor of the double bottom up the sides of the 
vessel to a height of several feet above the load-watsf 
line, thus providing throughout the boiler and engM* 
room spaces a complete inner skin. The space betwap 
the outer and inner skin is thoroughly subdivide^ jfiy 
the ship's frames and by a aeries of longitudinal gbwggt 

Equally important as a safeguard Is the fact that I§f 
main transverse bulkheads have been carried up, *8 
of them at least one deck higher, and many of thank 
two or three decks higher than they were In the 
"Titanic.” There are sixteen of these bulkhead^, fly* 
of which extend to a height of over forty feet f 
the deepest load line, while all the others are <s 
to a height of over 21 feet above the water line. ^ 
tlcular attention has been given to the design of t 
bulkheads, which have been specially stiffened g 
stand the maximum water pressure that can o 
them, due to the deepest possible submersion of tl 
In case of Injury. Forwurd and oft of the botla 
machinery spaces, watertight steel decks, < 

(hey are called, have been worked In at or beta 
wuter line; and this means thut lu the event of 5 ! 
a rupture of the skin as happened In the “Titanic, 
water would bo confined below these decks. 

Another siieclttl safety provision is found In the l 
usual power of the Marconi apparatus on the "Britan¬ 
nic,” which will have a transmitting radius of 
about 2,000 miles. An emergency power station has 
been built on a deck fur above tlie water line to supply ^ 
current for various purposes in cuse of accident to the' 
main power station. 

Excellent also and very original Is the means pro¬ 
vided for launching the lifeboats of which the ship car¬ 
ries forty-eight, two of which are fitted with iiowerful 
motors. The lifeboats are in four separate groups 
handled by a new type of davit which Is practically a 
pair of powerful shear legs These are so long that 
they will swing inward to the center of the ship, and 
outward so fur thut the I Hints may lie lowered safely 
at any possible angle of heel of the ship. 


George Westinghouse 


T HOME who wore privileged to know the late 
(Jeorgc Westlnghouse will always remember that 
the thought of the vast benefits his Inventions 
were conferring upon mankind was to him at all times 
it source of deep satisfaction To mention Westing- 
house is to think of the airbrake, which may safely 
he described as the greatest of all contributions to the 
safety of railroad travel. H wnH characteristic of the 
man that, great us was tlie early success of the air¬ 
brake, WeNilnghoime was ever industriously applying 
himself to its Improvement; only recently we recorded a 
development of this brake ns important, perhaps, as any 
produced since its inception Equal in Importance to 
his work on tlie nirhrnke was his influence in Introduc¬ 
ing and developing the alternating current system for 
electric light and power With the patience, energy, 
and indomitable courage which marked the raHn, he 
purchased the original patents, developed them, Intro¬ 
duced the system und made it thoroughly practical In 
this country. Safety in railroading Is Indebted to him 
also for the pneumatic-electric system of automatic sig¬ 
naling. Broad-minded and keen lu Ills outlook, he was 
quick to recognize und purchase foreign patents of 
value and introduce them into this country, ns v 
the Parsons steam turbine and its widespread c 
rial development under Ills hand. Ills Intent and most 
notable work was the invention and development of a 
practical, mechanical reduction-gear, for transmitting 
large powers, which Is to la* used In two new battle¬ 
ships and a repair ship of the United States Navy. 
Mr, Westlnghousc’s death occurred March 12th, In this 
city, In his Blxty-eighth year. He won many distin¬ 
guished honors abroad, receiving the Legion 0 f Honor 
from France, the Order of the Iron Crown from Italy, 
and a decoration from King Leopold. He was awarded 
also the John Fritz Medal, bestowed by the leading engi¬ 
neering societies of the United States. The Boyal Tech¬ 
nical High School of Berlin gave him the degree Ot 
doctor of engineering. As showing the wide range «f 
his activities, It may be mentioned that there are now 
between thirty-five and forty Westlnghouse companies 
In Europe and America, capitalised at 1300,000000, 
and employing about fifty thousand p 





IMS** SubmtriM TaUpbone Cable. —The telephone 
cable which is to connect Aldeburgh, England, with 
WAlcheren, Nether land*, is to be 79 nautical miles in 
length, making it the longest submarine telephone cable 
in the world. It will furnish telephone communication 
between London and Berlin. The cable is to be of 
tbs four-core Pupin loaded type. 

Unking Germany With Her Colonlee.—The German 
government is negotiating with Holland to obtain per¬ 
mission to ereot a wireless station on the island of 
Sumatra (Dutch West Indies). Such a station would, 
on the one side, be able to communicate with German 
East Africa, and, on the other, with the Caroline Islands. 
■If this plan succeeds, all the German colonies would be 
able to communicate with Berlin without being obliged 
to make use of any oable. This would alleviate one of 
Germany's greatest grievances—-that in communication 
with its oolonies it is now so dependent upon Great 
Britain, which controls most cables. 

Recent Telephone Statistics.—According to a pre¬ 
liminary report given out by the Director of the United 
States Bureau of the Census, 20,248,320 miles of tele¬ 
phone line were in use in tho United States during the 
year 1012. This represented an inoreaso of 313.2 per 
oent during the decade. In 1912 the Bell system eon- 
trailed 74.7 per cent of the wires and 38.3 per cent of 
the telephones. The estimated number of messages 
or talks for the year was 13,735,038,245. This figure 
does not include messages for tbo 1,402,840 telephones 
of small companies which had an inoomo of less than 
$5,000 during the year. The messages reported by the 
Bril system include only completed calls, while those 
reported by other companies may include some “lino 
busy” or "do not answer” calls. 

Death of John Gott.—Mr. John Gott, a pioneer of 
submarine telegraphy, died at Brighton, England, on 
March 8th, at the age of 75. He entered the telegraph 
service in 1852. From 1855 to 1864 he assisted m 
cable laying in the Mediterranean and the following 
year he was one of tho crew of the “Great Eastern” on 
ber first attempt to lay a transatlantic cable. He be¬ 
came the superintendent of the French Atlantic Cable 
Company’s station at St. Pierre, Miquelon, in 1809, 
and has been chief electrician of the Commercial Cable 
Company since its inception. However, his greatest 
achievement came in the last year of his life when he 
developed a system of oable telegraphy, employing a 
Morse sender and receiver, thus doing away with the 
syphon recorder and making it possiblo to relay the 
messages from and to land linos. Nine months ago a 
message was sent through from Ban Francisco to London 
without retransmission. A description of the system 
was published in the Scientific American of November 
22nd, 1013. 

New Electric Locomotive.—Among recent European 
rioctrio locomotives wo may mention tho one built for 
the Rh&tisohe railroad system. It is lining used on the 
St. Moritz-Sehuls lino which lias a branch from Ramadan 
to Pontreaina. The line is narrow gage and is supplied 
by single-phase current at 10,000 volts and 10 2/3 fre¬ 
quency, the locomotive being required to draw a train 
of 20 tons maximum. The locomotive carries two 
electric motors of 350 horse-power each. A single 
countershaft takes the power from both tho motors 
by gearing, and this shaft serves to run all four driving 
wheels on a side. Between the third and fourth loco¬ 
motive axle is mounted a false axle which receives power 
from the countershaft by means of a crank, and this 
axle serves to operate tho four locomotive axles. The 
present locomotive runs very well in actual service, 
and during the first three months it is stated to have 
covered 8,500 miles. Current oomes from an ovorhoad 
trolley wire by two pantograph trolleys, the locomotive 
being of the square or box-built type. 

New Telephone for the Deaf.—One of tlie newest 
telephone dovioes for the use of the deaf is the German 
"phonophor,” consisting of a telephone transmitter worn 
on the person or placed Upon a table, and a small tele¬ 
phone held to the ear. The most novel form of the 
device is tho one intended to give a great reinforoemout 
to the sound by the use of powerful telephones, and 
here it is made up for ladies' use in the shape of a small 
leather handbag of familiar shape. Lifting up a flap 
uncovers a pair of microphone transmitters, and the 
bag is simply placed on a table, a store counter or the 
like, while a small hand telephone is held to the ear, or 
the latter device oan be used as a head clamp by a little 
adjustment. The bottom of the bag is flat so as to stand 
upright, and it oan not only contain the battery and 
the ear device, but also loaves room for other objects. 
Bounds are made still louder by a more powerful typo 
intended for men’s use, and it has the appearance of a 
kodak box with four microphones inside, whose openings 
an flush with the surface and covered with perforated 
plates. The box in placed on the table and a light head- 
piece bolds * (deplume to the ear. 
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Standard Time la German East Africa.—Uniform time 
of the meridian 37 deg. 30 min. east was officially adopted 
In German East Africa on Ootober 1st, 1913. 

An Internationa] Congress of Ethnology and Ethno¬ 
graphy will meet at Neuohatel, Switzerland, Juno 1st to 
5th, 1014. 

An Important Event In Asian Geography was the recent 
linking up of the survey of India with tho Russian tri¬ 
angulation in the Pamirs, a task which has involved five 
years of labor. Some of the British stations wore at 
altitudes ranging from 18,000 to 19,000 feet above sea- 
level. 

Sir Isaac Newton’s House, No. 35 St. Martin’s Street, 
Leicester Square, London, is about to be pulled down, as 
it is in so ruinous a condition that any attempt to proservo 
it would be hopeless. This houso is not only historic 
on account of the great philosopher’s residence hero from 
1720 to 1725, but also as the homo subsequently of l>r. 
Burney, tho composer, and his daughter Fanny, who 
wrote her first novel, “Evelina," bore. 

The Katmai Dost Cloud, which caused a general hazi¬ 
ness of tho atmosphere over much of the northern hemi¬ 
sphere, reaching a marked maximum in August, 1912, 
appears to have now practically disappeared. As pointed 
out by Prof. Kimball, tho duration of this cloud was 
somewhat less than that, duo to the eruptions of 1902-03, 
which lasted two years, and markedly less than that of 
the dust ejected by tho great Krakatoa eruption of 1883. 

Explorers Killed by Cannibals.—It is reported that a 
forester named Deimnger, who was attached to the Woods 
and Forests Service of German East Africa, but had l>oen 
sent to New Guinea to help organize the forest service 
there, has been murdered by cannibals in the island of 
New Mecklenburg, where lie was collecting specimens 
of valuable woods. Another Gorman scientist and four¬ 
teen native companions are said to have shared his fate. 

A New Volcanic Island has appeared in the Bonin 
group, three miles east by south of Iwojima Island. It 
is five miles in circumference and attains a height of 1,000 
feet. Tho ap|>earanee of this island is especially interest¬ 
ing for the reason that the other Bonin Islands, although 
of volcauio origin, are believed to date back to Eocene 
times. They contain no hot springs, and are nol subject 
to earthquakes. 

New Atmospheric Gases.—In a paper read before tho 
British Association meeting at Birmingham, F. W. Aston 
reported investigations which indicate that neon, one of 
the rare gases of the atmosphere, is really a mixture of 
two gases, which are identical in all their properties 
except atomic weight. Tliat of the heavier is 22 1, and 
of the lighter 19.9. Ordinary neon appears to contain 
about 12.5 per cent of the heavier gas. Tho spectra of 
the two g sea appear to be identical. 

Yet Another Antarctic Expedition is in prospect, accord¬ 
ing to plans briefly outlined in Prlermanris MttUilunoen. 
This will consist of an attempt to trace the entire outliuo 
of the Antarctic coast, and will lie undertaken by < ’om- 
niauder Evans, who succeeded Scott in command of tho 
last British expedition. His plan is to circumnavigate 
the continent, keeping as dose to the shore os the ice 
will permit, and making numerous landings. The geo¬ 
graphical importance of such an undertaking equals or 
exceeds that of Bhaekloten’s proposed Irans-Antaretio 
journey. 

World-shaking Volcanic Earthquakes.—One of tho 

most interesting facts in connection with the recent 
oruptiou of Sakurajima, in Japan, is that earthquake 
shocks were strongly registered in Europe at the time of 
the shooks which attended the eruption, nnd caused so 
much damage ill the neiglilieriiig city of Kagoshima 
According to (’ Davison, who dismisses the subject, in 
Naturt, this is the first time that a volcanic earthquake 
has been recorded across an entire continent since the 
horizontal pendulum was adapted for seisinegrapbic pur¬ 
poses. Volcanic earthquakes as a rule are decidedly local, 
indicating that the seat of the disturbaneo is at a vory 
moderate depth in tho earth. 

Periodical Medical Examinations for Everybody, ns a 
means of detecting and cheeking disease m its earliest 
stages, were earnestly advocated by Dr. Victor (’ 
Vaughan in an address on the subject of preventive 
medicine before the seventh annual meeting of tho 
Association of President* of Lifo Insurance Companies. 
Looking into the future, the speaker told of the time 
when “everybody goes to a physician twice a year 
and undergoes a thorough examination. The result of 
this examination is stated in a permanent, record, end no 
two consecutive examinations are made by the same 
physician, in order that a condition overlooked by one 
may be detected by another. Cases of doubt, or in which 
there is difference of opinion, are referred to special 
boards.” Dr Vaughan indorsed the prejmsal that, the 
insurance companies offer their policy holders free medical 
re-examination at stated intervals; a plan that would 
probably benefit tho companies financially through the 
increased longevity of the insured. 


U5 

Inventions 

Typewriter Eraser Operated by a Key.—in patent No. 
1.083,400 Harry T. Heddon of Portland, Ore , provides an 
erasing means for a typewriter in winch an erasing head 
is yieldingly pivoted on a bar and the latter is connected 
to a key lever so Dial, the key lever may be moved to 
operate the eraser. 

Uniformly Curved Trifocal Lens.—Henry Bolde of 
New York, assignor to the Mvj rowitz Manufacturing 
Company, Inis patented a trifocal lens in winch two 
minor lenses are seated respeetiv. Is In the two faces of a 
major lens, both of the faces or I lie completed leus being 
of Uniterm curvature throughout 

Rimless and Removable Eye-glass Lenses—Rimless 
eye-glasses, in winch the louses are deUcliuhly mounted 
in a wire holder, me shown in patent No 1,084,202 to 
Robert [James Fleming and Thomas Alfred Robinson 
of London, England It is churned tlmt tie- lenses are 
securely hold and may l»e easily fitted and removed by 
tho wearer 

A Hollow Metallic Propeller —Pierre Jammy, As- 
nieres. France, in patent No 1,082,750 prcmnis a light 
hollow metallic propeller which is made of il single piece 
of metal m the term of a wcldless |u)m> wilh its edges 
or ends of a decreasing cross section and the ends termed 
into helical blades, o|iemngs at tlie eentei receiving a 
sleeve. 

A Novel Nozzle for Cotton Pickers. Emil flathmann 
of Baltimore, Md , lias provided a nozzle for juieinnali- 
cally operating cotton pickers which flares outwardly 
funnel shape and has on its liinci side a spiral-toothed 
rib with a plurality of connected convolutions designed 
to engage the cotton, dislodge from tho boll uml direct 
it inward into tho machine. 

An Improved Moving Picture Screen. A patent No 
1,082,123 wtuj issued to Samuel H. Jones, of Alins, Gkia., 
ter a process ol producing a moving picture screen in 
which an oil-cloth base is subjected to a softening oil 
after which a coaling of jnp-n-hic and turpentine and 
after that lias partially dried a metallic powder is rubbed 
in mild a Velvetv sheen is produced It is claimed that 
the pictures thrown on such sens n will be more distinctly 
shown and brought out more m detail and that tho 
screen can lie used m d.ivtiinc 

A ProresN of funning Aspuranus. Patent No. 1,083,- 
311 to George W Weber ot SI Paul. Mum , assignor to 
American (’an (’ompuny, ol New York, presents a 
process of canning asparagus nnd other food products 
ill which the asparagus or the like is placed in a sheet- 
metal container and the container is subsequently re¬ 
duced or compressed mid wav between its ends to grip 
and hold the food product and prevent it from movement 
witlun the continue!, thus preventing any breaking up 
that, might, result from its moving about in the can. 

Automatic Lock Release for Express Safes. - In 
patent No 1,083,101 John Hol< ck and David Schwartz 
of Milwaukee, Wis , provide an express safe for cars in 
which there is an inner stationary’ rcicplucle, n stationary 
outer casing and an interposed ro.iuv shell which is 
clnyen from an axle of u iailw.iv cm him! lock mechanism 
for the doors of the shell and casings me prov tiled The 
lock mechanism is entirely within the sale and prior to 
closing the sufe the o|ieralni sets the pointer to corre¬ 
spond to the number of miles to the next station or 
point determined upon win re the uiil,oin:if ic unlocking 
takes place 

A Crown Seal Closure that Will “Pop ”—In potent 
No 1,082,000 to Arthur W. Hicks, ndimmslruUir of 
John Augustus, deceased, is shown a bottle closure hav¬ 
ing a metal cap secured over the mouth ol the bottle and 
a lining in the cap which Jins an impel vioiis adhesive 
face which itdlii res hermetically to the bottle mouth 
while the lining is unattached to the cop so that in re¬ 
moving the cap from the bottle the top is separate from 
the lining nnd the lining will be blown from the bottio 
mouth with mi explosive sound by tlie pressure of gas 
ill the bottle 

Rescuing From Submarine Boats In European Navies. 

—The subject ot saving lives of men on submarine 
boats, tho mechanism of which has been deranged, 
has Ivoen attracting considerable interest throughout 
the world recently The uii)s>rlau<c of tins subject was 
brought out by a recent disaster m the British Navy. 
Several Euro]lean navies have installed apparatus on 
lluur submarine boats for renewing oxygen and absorb¬ 
ing the products of respiration from the men on the Isiat 
fora period of seventy-two hours, during winch time it is 
usually possible to effect a rescue which otherwise would 
tie prevented by the men suffocating. Another popular 
method is to locate in the boat a number of little ma¬ 
chines designed to shut off the respiratory orgaim of the 
wearer from the waler, and permit him to breathe fresh 
air supplied by a apeoial device until lie can rise Pi the 
surface of the water, after which the device mav lie 
thrown aw ? ay, the balance of the apparatus serving as 
an ordinary life preserver until rescue can be effected. 
These little machines have also lawn used for rescue 
work at bathing beaches very successfully. 




I?:*® ' ^ - ?i ■ 

SCfENTIRC^mCftN 




A Real Lifeboat 

By Robert G. Rkerrett 

T HEORETICALLY, at l**nHt, a lifeboat la deserving 
of that name when It measures up to the require¬ 
ments Imposed b.v the exigencies of the 
service for which it is designed. As a 
broad proposition, lifeboats u|K>n seagoing 
cruft ure provided iu order thut the pas¬ 
sengers and crew may lettve a stricken 
vessel, or thut they may be put overboard 
from u succoring craft for the purpose of 
rescuing others iu distress. To do this, 
the lifeboat should be of such an order 
that It could be gotten Into the wuter with 
liuste and not Impose too much skilful 
bundling to accomplish this effectively. 

Next, when afloat. It should he capable of 
carrying and protecting the while those 
within It. The boat should l>e so con¬ 
structed that It would live In a stormy sea, 
and while making harbor or awaiting the 
coming of aid, be able to keep alive those 
that It has taken from the abandoned ship. 

How far does the average lifeboat live up 
In fact to this theoretical standard? 

Thirty-one men—all hardened und ex¬ 
perienced seamen—tried to get away from 
the oil-tanker "Oklahoma" during a re¬ 
cent frigid storm. One boat capsized after 
bitting the water, and six out of the eleven 
in her were drowned. Tho live others were 
rescued through the courage of a boat’s 
crew from another craft. The second boat 
got away with twenty aboard, but seven¬ 
teen of these hod dlsapiieored when relief 
came. Two of the three remaining were 
dead, and the other died without regaining 
consciousness Ail perished of eximsure. 

On some sixty vessels flying the flags 
of Norway and the United States, there is 
Installed a type of lifeboat which uniquely 
meets the Ideal requirements. The boat 
la the Invention of Oapt. Ole Rrude, an 
experienced mariner. The Rrude boat Is 
built of steel with a deep double bottom In 
which can be carried both drinking water 
and water hallust: It. Is equipped with a 
lowering centerboard to facilitate sailing; 
and Is globular In shape hy which it Is 
possible to protect the passengers from 
the sea and tho weather Recuuse of Its 
form, method of construction, and heavy 
wooden guard, tho boat Is exceptionally 
strong. It Is non-cHpslxable; virtually 
non-slnkahle; and, with persons In¬ 
side, has been dropi«*d without barm 
from a height of nearly forty 
When the two circular lmtches are closed, 
the boat, pro tent, Is ns snug as a subma¬ 
rine. A boat of this type is in fact n 
boat and llferaft combined, und has an 
Inside seating capacity for thirty persons, 
but can carry and support forty-live more 
outside. A boat of this type crossed the 
Atlantic In mid-winter a few yours ago 
under sail, and weathered several severe 
gales on the journey. The four men alioard 
of her suffered no Inconvenience despite the bitter 
weather It was the successful coucluslon of this con¬ 
vincing practical test that gave the Brude boat ltB first 
recognition. This Is the character of lifeboat that 
should be generally provided for all ocean-golug steam¬ 
ers, ns it Is a llfeboHt in the fullest sense of tho term. 

The Homing Instinct in Crabs is illustrated in some 
cases rcceutly reported from Englund/ 

Several crabs from Yorkshire, liberated at 
Skegness, In Lincolnshire, walked home 
again A most remarkable case was that 
of a pair of crabs, male and female, which 
were taken In the same trap off the York¬ 
shire coHst They were curried to Lincoln¬ 
shire, marked, and returned to tho sea at 
different plan's along the roust. In the 
coursc nf time the name pair, having found 
each nl tier in I he sen, were captured to¬ 
gether a second 1 line in a trap at their 
original home in Yorkshire. 


Cinematographs of the Aurora, taken 

hy Carl Sliirmer at Rossekop. Lapland, 
are reproduced in a recent number of the 
Compten rendu * Musi of ills attempts to 
obtain such pictures were unsuccessful, on 
account of the feeble luminosity of the 
phenomenon, but on three occuslous, dur¬ 
ing particularly bright auroras, he secured 
excellent results. Bach Image was given 
an exposure of from one half to one 


Enlarging and Reducing Phonograph Records 
By H. Arapu 

T HE Ingenious method of enlarging and reducing 
phonograph records, which Is here described, was 




The inaert picture ahowing the lifeboat on the open sea on the way from 
Norway to America. 

The Brude boat undergoing test by the United States inspectors. 


Invented by M. Georges LeRoy, director of the chemi¬ 
cal laboratories of the city of Rouen 

Phonograph records, 1 e., the traces made on wax 
disks or cylinders b.v the needle of a recording phono¬ 
graph, chu be enlarged or reduced by the following 
physico-chemical process, without the aid of the panto¬ 
graph, by which such reproductions have hitherto been 
made exclusively. In the first place It should be ob¬ 



How a talking machine record may be magnified or reduced in size. 


served thut 1 the MW proem is 
graphic method beeauee it 
levers and other mechanical or**, 
affect the record by means of their own vibmtUM and > 
reactions. On the other hand, the reoord may lit Im¬ 
proved by employing the no# process, lit 
current practice, the primary wax record 
Is made by means of sounds of e*aggW- 
ated loudness in order to produce a strong 
Impression, and Injurious secondary vibra¬ 
tions are thus evoked and recorded. By 
the new process a record made with tones 
of moderate Intensity, free from disturb: 
lng secondary vibrations, can be enlarged 
until it produces tones as loud as may be 
desired. Conversely, a record made with ' 
loud tones can be reduced, and thereby 
softened, In addition to being compressed 
Into smaller compass. 

Principle of the Broom.—The enlarge¬ 
ment is effected by the dilatation of molds 
of the primary record, made of material 
which la greatly dilated by prolonged Im¬ 
mersion In appropriate BOlutlo&s; for ex¬ 
ample, gelatine Immersed In aqueous solu¬ 
tions, or vulcanized rubber Immersed In 
carbon disulphide. Conversely, the redac¬ 
tion Is effected by the contraction produced 
In similar molds by appropriate treatment, 
as by the desslcatton of a mold composed 
of highly hydrated gelatine. 

Technique Of the Prooet *.—Prom the 
primary wax record a copy Is made In 
copper by galvanoplasty. For enlargement 
a mold of this copper record Is made In a 
concentrated solution of gelatine, contain¬ 
ing 30 to 60 per cent of dry gelatine. The 
gelatine mold Is Immersed In cold or tepid 
water, pure or containing substances that 
promote the expansion of the gelatine. 
When the mold has attained the desired 
else It Is made Insoluble by immersion In 
a solution of formol, and Is then molded 
in wax or plaster. From the wax or plas¬ 
ter mold is made a galvanoplastlc copper 
matrix, or roaster record, with which 
the working records are stamped. The 
diameter of the soft gelatine disk can be 
tripled by Immersion, and the enlargement 
can be Increased indefinitely by repeating 
the process on gelatine copies of the en¬ 
larged plaster or copper matrices. 

For reduction the copper plate made 
from the primary wax record is used to 
produce a copy In weak gelatine, contain¬ 
ing 10 to 28 per cent of dry gelatine, which 
Is dehydrated by Immersion In dilute alco¬ 
hol, a solution of sodium sulphate or of 
Rochelle salt, by exposure to a current of 
dry air, or by the action of a vacuum 
desiccator. The gelatine record, thus con¬ 
tracted and reduced. Is copied successively 
in wax or plaster and In copper. In the 
manner described above. The diameter of 
the gelatine disk can be contracted to flO 
per cent of Its original value, and the re¬ 
duction can be continued Indefinitely by 
contracting gelatine disks made from the 
reduced copper plates. Iu the accompanying photograph 
No. 2 represents an original record of 120 millimeters 
diameters, No. 1 a reduction to 80 millimeters, No. 8 an 
enlargement to 100 millimeters, and No. 4 a second en¬ 
largement to 840 millimeters. 

Protective Spectacles for Glsssworkers^—At a re¬ 
cent meeting of the Royal Society Sir William Crookes 
described some experiments on which he 
has been engaged to produce a kind of 
glass for use in spectacles which will cut 
off the extreme heat rays that are so In¬ 
jurious to the eyes, of glasaworkers In 
causing ehtaract, without obscuring too 
much light or materially affecting the color 
of objects seen through the glass. He 
sought also to cut off the ultra-violet rays. 
Although the ideal glass, which would 
transmit all the colors of the spectrum, bat 
cut off the invisible rays at each end, has 
not yet been found, he has produced spec¬ 
tacles which transmit less than 10 per 
cent of the heat rays, and none of the 
ultra-violet, and are sufficiently free from 
eolor for practical use. He doubts whether 
absolute freedom from color la desirable. 
After experimenting with a great number 
of elements he found that oombinattona 
of two or more of the following wet* likely 
to come nearest to the desired result; 


1. Shows • reduction to SO millimeters diameter. a. The original record of ISO mlUl- 
oietere 8. Aa enlargement to ISO millimeters. ( 4. A second enlargement to 840 utUU- 
meters 
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The Rise in Prices and the Increased Cost of Living 

Changes in Leading Manufacturing Countries of the World During the Period 1900-1912 
By John B. C. Kershaw, Fellow of the Royal Statistical Society, London 


a feature in all (he civilised countries of the world 
at the present time, has been ascribed to many 
causes. In an article published in April, 1012, in 
the Engineering Magatine (New York), the present 
miter analyzed these causes in some detail, and 
' (Mated his opinion that the increased cost of food, 
and the rising standard of comfort and luxury 
demanded by the workers, were the two primary 
and chief causes of this unrest, and of the general 
demand for higher wages. 

In the present article it is Intended to give facts 
and figures in support of this opinion, drawn chiefly 
from an important publication relating to the 
“Cost of Living of the Working-Classes,” issued 
reoently by the Statistical Department of the Brit¬ 
ish Board of Trade (C<L 6,956,1913). This report, 
although dealing primarily with the conditions ob¬ 
taining in Great Britain, covers the rise that has 
occurred in food prioee in the leading manufactur¬ 
ing countries of the world. Other publications 
drawn upon are: No. 187 of tbe Annals of the 
American Academy ot Political and Social Science, 
published in July, 1913 (this deals entirely with 
the minimum wage in its relation to the oost of 
living); an address by Prof. H. N. Dickson, and a 
paper by Prof. Fisher of Yale University, read 
and discussed at the British Association (Birming¬ 
ham) meeting in September last. Publications of 
this kind, however eminent their authors, are not 
read by the general public. The purpose of this 
article is to render the valuable information con¬ 
tained in these reports, addresses and papers avail¬ 
able for a much wider circle of readers, and to 
present certain of tbe data in more easily digested 
and attractive form. 

The Increased Cost of Food. 

On page 02 of the introductory summary of the 
Board of Trade Report on the oost of living, already 
referred to, there is a most valuable table showing 
by means of “index numbers” the changes in the 
level of food prices which have occurred in tho 
United Kingdom and its colonics and in certain 
foreign countries in the years 1900-1912. In this 
comparison the year 1900 is used as a base year, 
and the retail or wholesale prices of food in each 
oountry are taken as represented by 100 in that 
year. Binoe comparative figures of this kind are 
much more illuminating when presented in graphic 
form, the author has oonstrnoted diagrams I. to IY. 
from the offloial data. The figures themselves, 
whioh represent a vait amount of time and trouble 
on the part of those responsible for their collection, 
are given for purposes of reference only in Table I. 

Diagram I. gives the curve for the changes in 
food prioea in the United Kingdom, Russia and 
the United States in the years 1000-1912. The 
rise is seen to have been practically continuous in 
all three countries, but whereas in 1911 the United 
Kingdom only showed an increase of 9 per cent, 
in Russia the increase had been 21 per cent, and 
in the United States the ourve of prices had at¬ 
tained a level of 139, equivalent to an increase of 
39 per oent on the prices of 1900. In Diagram 11 
the price curves for France, 

Holland and Germany are pre¬ 
sented in a similar manner and 
on a similar scale. Here we see 
that between 1901 and 1906, 

France benefited by a decline 
in food prices, the index num¬ 
bers for whioh dipped down to 
95 (or 5 per oent below the 
standard), in the years 1902 
and 1906. Sinoe 1907, how¬ 
ever, the rise in food prices,in 
France has been very marked, 
and in 1912 they reached their 
maximum of 117, equivalent to 
a rise of 17 per rent on the 1900 
standard. In Holland the rise 
has been steady and contin¬ 
uous, and the ourve has ap¬ 
proximated in form to that of 
the United Kingdom, ending 
in 1912 at a level of 123, as 
compared with 116 for the 
United , Kingdom. Holland Fig. 4,—DU| 

and the United Kingdom, it food prices i 

may he pointed out, are the colonies: Ci 

two ftw trade oountrlea of during the i* 
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Fig. 1—Diagram to show changes in the level of rood 
prices in the United Kingdom, Russia, and the United 
States in the period 1900-1912. 



Fig. 2.—Diagram to show changes in the level of food 
prices in France, Holland, and Germany in the period 
1900-1012. 



Fig. 8^-Diagram to show changes in the level of food prices 
in Austria, Italy, and Norway In the period 1900-1912. 




Fig. 4.—Diagram to show changes In the level of 
food prices in the three most important British 
colonies: Canada, Australia and New Zealand, 
during the period 1900-1912. 


Fig. 5.—Diagram to show changes 
in the level of wholesale prices of 
forty-seven articles in the United 
Kingdom, 1871-1912. 


Europe, and therefore, if free trado moans (as its 
supporters declare) cheap food, one would expect 
to find tho rise in prines much loss striking than in 
highly protected countries. Whether this expecta¬ 
tion is justified by the curves shown in Diagrams 
1. to IV., the writer of this article will not attempt 
to decide, sinoe it would load him away from the 
real purpose of this section, which is to present 
facts. The German curve shows a Blight dip in 
the years 1907-1908, when the price of food in 
Germany declined, but since the latter year the 
rise has been very marked, and the curve ends in 
1911 at a level of 128, equivalent to a rise of 28 
per oent on the 1900 standard. 

Diagram III. shows the curves for Austria, Italy 
and Norway, and callB for little comment. Italy 
and Norway benefited by a doeline in food prices 
in the years 1902-1906. Since tho latter year the 
rise has been steady but not very large, the curves 
ending at the levels of 110 and 120 respectively. 
In Austria the rise in food prices has been more 
marked and continuous, the inorease being equiva¬ 
lent to 35 per oent in the 12 years. 

Diagram IV., which gives the curves for the 
throe most important colonies of the United 
Kingdom—Australia, Canada and Now Zealand— 
is extremely interesting, and deserves close study 
and attention. Each of those colonies produces 
and exports food to the mother oountry in largo 
quantities, and one would expect to find that tho 
rise in food prioes in these food-producing coun¬ 
tries was less marked than in the United Kingdom 
or in tbe other industrial countries of Europe. In 
one case only is this so, namely, Australia, for up 
to 1911, the priisi curve for this oniony had only 
attained a level of 103, and for the whole period 
tho average lias lieen 103 } % In New Zealand the 
course of prices has boon more irregular, and the 
curvo rises to 109 in the years 1902-1903, and 
attains its maximum of 117 in 1908. The course 
of prices in New Zealand has thus shown a greater 
average percentage increase than in tho United 
Kingdom. The price curve for Canada is, however, 
the most remarkable, for in this country the in¬ 
crease in the cost of food lias been more marked 
than in any of the industrial or manufacturing 
countries, and the curve has steadily ascended 
until it attained the extraordinary level of 151 in 
the year 1912, or a rise of 51 per cent as compared 
with 1900. 

Placed in the order of their ‘‘ dearness” aa regards 
the cost of food (in 1911 or 1912) we thus have the 
following list of countries: Canada, 151; United 
States, 139; Japan, 138; Austria, 135; Belgium, 
132; Germany, 130; Holland, 123, Russia, 121; 
Italy, 120; Norway, 119, New Zealand, 116, Aus¬ 
tralia, 116; United Kingdom, 115; Franco, 115. 
A study or the curves given in Diagrams 1. to IV. 
and of the summary of thoir mwming given above 
intimates therefore that during the past six yeare 
there has l>ecn in all countries (agricultural as well 
as industrial) a very marked rise in the prioe of 
food, and also that so far as (he figures are avail¬ 
able, the increases m the years 1911,1912,1913 
have been greater than in any 
previous year. 

The Causes of the Increased 
Cost of Food. 

The causes of the increased 
cost of food in all countries, 
that is so clearly indicated in 
Diagrams I. to IV., are not 
perfectly understood and 
the opinions of economists are 
sharply di vided upon this ques¬ 
tion, There are many who be¬ 
lieve that the continued growth 
of the population of tho world, 
the increased demand for 
luxuries, and tho extravagant 
way in which the present 
generation is exhausting the 
material resources of tho earth, 
is beginning to have its effect 
upon prices. Food and the 
other commodities of life are 
dearer, in the opinion of this 
show changes school of economists, because, 
sate prices of , in relation to tho increasing 
n the United numbere who want them, they 
are becoming mure scarce. 




























































































SCIENTIFIC AMS8GAN 


*48 

This view finds expression in the presidential address of 
Prof II N. Dickson, before the memliers of the Goo- 
graphical Section of the British Association, at Birming¬ 
ham, England, in Hejitember last. In thin address Prof. 
Dickson stated that "lie had no desire to sound on un¬ 
duly alarmist note, or to suggest that we are in im¬ 
minent danger of starvation, but it would be well, even 
on the suspicion, to see if our information is adequate 
and reliable, and if our oonulusions are correct, and not 
morelv u, drift in a manner which was justifiable enough 
in Hkxon tunes, but winch, at the rate things are going 
now, may land us unexpectedly in difficulties of ap¬ 
palling magnitude." 

In support of this view, it must be noted that the 
population of the whole woild is increasing bv 20,000,000 
jsirsons annually, and that as water covers three quarters 
of the earth's surface, there is only one fourth available 
for the supjsirt of human life. The following quotation 
from a recent article by Mr. Chiozza Money, an English 
liberal political economist, emphasizes tile teuching of 
Prof. Dickson's address, and will be read with especial 
interest m America: 

"All mankind has for a basis no more than about 
50,000,000 square miles of land, no small fraction of which 
is desert territory, or for other reasons uninhabitable. 
The parts of the world which are particularly favored 
in point ol power supplies, whether of coal or mineral 
oil, or wilier, are few The easily-worked ininoa of iron, 
eop|KT, tin, lead, /.me, etc , have been already creamed, 
with results which have made themselves evident in 
price As to timber, the world is using it much more 
quickly limn it is growing it, and we have the extraor¬ 
dinary fact tlmt I ho United Staten of America, whioh 
has some of the finest forests in the world, has hanked 
awav at them so rapidly, that some sorts of wood are 
scarce in her vast territory.” 

The opposite view that food and other commodities 
are dear because gold has become more plentiful, finds 
its strongest advocate in Irving Fisher, Professor of 
Political Economy at Yule University, In an article 
upon "The Monetary Hide of the Cost of Living Prob¬ 
lem," contributed to volume 48 (July, 1013) of the 
Annul « or the American Academy of Political and Social 
Weienci, and ill a, paper contributed to the Birmingham, 
England, meeting of the British Association, JTof. Fisher 
gives many reasons and arguments for believing that the 
present rise in prices is due to an inflation of money mid 
credit, rather than to a scarcity of food and other com¬ 
modities. His chief argument is based on the fact that 
the periods of high prices in the past hove always coin¬ 
cided with some fresh discovery or more active exploita¬ 
tion of the gold resources of the world, and that periods 
of low prices have likewise coincided with a lull or set¬ 
back m the production of the precious metals, 

The following paragraph summarizes this argument: 

"The rise in prices during the last fifteen yours has not 
only been great, but general It applies to almost all 
commodities and to all countries for which we have 
figures If practically all the children in a certain school 
were stricken simultaneously with typhoid fever, wo 
should reasonably suspect that, there was some common 
source from which the germ had come If the prices of 
most commodities rise somewhat simultaneously, we, 
very reasonably, it seems to me, should attribute this 
rise to a common factor, rather than to various isolated 
causes relating to the commodities separately considered. 
In other words, on the hosts of probabilities, it is reason¬ 
able to assume that the present general rise in prices is 
related to some common fact Hints' every price is tied 


to gold, and the supply of gold has increased during the 
last fifteen years, wo would not then be unreasonable in 
suspecting, if not eon rioting, that fact of being responsible 
for the present high pritx*. No other important common 
cause has been suggested.” 

In his British Association paper, Prof. Fisher pleads 
for the appointment of an International Conference on 
the subject, a bill for whioh passed through the United 
States Senate last Spring, and states that this proposal 
has the support of the President and ex-President of the 
United States, and also of many high officials in the 
European capitals. 

In the present writer's opinion, the increased prioes 
of food and other necessaries of life may be, with some 
show of reason, attributed to a combination of the above 
two causes. The increased demand arising from the 
growing population of the world, and increase of luxury, 
have no doubt enormously stimulated the call for food 
ami commodities of all kinds. At the same time, the 
increased output of gold and greater use of credit have 
tended to cheapen these, in their relation to commodi¬ 
ties, and, therefore, one has to pay more in gold or silver 
to obtain the same amount of food than five or ten years 
ago. Which of these causes has had the most influence 
in bringing about tho rise of tho past five years, the 
writer will not attempt to decide. 

Is the Rise in the Price of Food and Other Commodities 
Likely to Continue? 

The question headlined is, of course, the practical one 
that all affected (cither os buyers or sellers) by the recent 
rise in values, wish to have answered. The only figures 
that I tear upon thiH question are those contained in the 
British Board of Trade Report already referred to, and 
they represent tho course of wholesale prices of 47 ortioles 
of consumption in the United Kingdom from 1871 down 
to the present date—the year 1900 being employod as 
base year with a value of 100, and tho values being 
expressed as before—as index numbers, in relation to 
that lm«c. Diagram V, gives these values in tho form of 
a curve, and the diagram certainly conveys little com¬ 
fort to those who have lawn heavily handicapped by the 
rise in prioes since tlie yoar 1900. Compared with the 
prices ruling in the United Kingdom from 1870 to 1880, 
present prices are low, and if history is to repeat itself, 
many years will elapso before the maximum point of tho 
curve is attained, and the descent to a lower price level 
is commenced. Many things have changed however in 
the conduct of commerce and industry since tho years 
that, followed the Franoo-German war, and it is quite 
possible that an analogy from the past, in this oase, is 
an unsafo guide to the oourso of future events. That 
some high authorities lielieve that an era of high prices 
is before us, is proved however by the following extraot 
from tho British Association pa[>er by Prof. Fisher: 

“The outlook seems to many of us to indioate that the 
nse in world-prices is permanent, and is likely to be 
aggravated in future years. Under these circumstances, 
even though we cannot immediately apply remedies for 
lack of sufficient agreement, the sooner we oan secure 
the necessary data to load to such an agreement, the 
better.” 

Conclusions. 

In view of the vast importance of tho subject with 
which this article deals, there can be little doubt that 
Prof. Fisher's demand for the calling together of an 
International Congress to consider the problem is wise 
and timely, and will ultimately be adopted. As Prof. 
Fisher (mints out' 

“The groat conflict of opinion al the Conferenee will 
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doubtiees be m to whether the 
Inflation flff money and oredit oca 
the result of its investigation* sbwdd tatifc,,., ___ _ 

rise of prioes it chiefly a monetary phetaoiBsms, «fc. ■ 
would todfoate the importance of a 
such as some plan for ‘standredistog’ monetary unto, 
i. e„ 'stabilizing' the general level of prices, fiat whether>;^ 
or not any such far-reaching remedy eon he appBad ^ 
even reoonunended, there are other and bw amUtiotm: y, 
remedies in the way of saving waste which ought to;;!*" v; 
carefully considered, flush, for instance, are the 
serration of natural resources; the elimination Of qa*"!, 
neoessary middlemen; the introduction of ro-opar»tioa 
where eoonamiee oan thereby be effected; improvement ‘ 
of hanking systems; removal of high tariff walls, etc.” ( V’; 

An International Committee for making a geogmphfciol 
survey of the world’s treasures of material wealth, as - 
outlined in Prof. Dickson's British Association address, 
might also be appointed, and thus a general “stock- 
taking” of tho earth’s natural resources be carried out ; 
at the some time that the important problem of the rise ' 
in prioes is being investigated. The writer of this article 
supports both proposals, and trusts that during the next 
twelve months some progress will have been made in 
obtaining the oo-operation of statesmen to the leading 
manufacturing countries for this important work. 


Hie Biggest Bird That Ever Lived 

By R. W. Shufeidt, M. D. 

D URING tho Summer of 1013, while engaged to de¬ 
scribing and photographing the specimens repre¬ 
senting the fossil remains of vertebrates in the extensive 
collections belonging to the American Museum of Natural 
History, the United States National Museum, and the 
Peabody Museum of Yale University, I met with the 
fragments of the lower long leg bones that belonged to 
an extiuct bird of enormous size. They were completely 
fossilized, and had been discovered by a member of the 
Expedition of 1912 sent out by tho American Museum 
of Natural History in the Wasatoh of Wyoming. Geolo¬ 
gists ore pretty well agreed that this particular region 
is some 2,500,000 years old. 

There fossil remains consisted of two immense toe- 
joints and parts of the troohle® of the tar co-metatarsus 
of an adult individual. The tarso-motatarsus to « bird’s 
log is the last of the three of the long bones of that limb; 
the trochleas are those projections at its distal end whieh 
articulate with the toe-bones. 

This was all that had been found of a bird giant whieh 
had flourished over two and a half million years ago In 
the oentral region of this country. It was not all that 
wo knew about it, however; for, many years ago, the 
late Prof. Cope had described, in the Proceeding of the 
Aoademy of Natural floienoes of Philadelphia (1876, II) 
and subsequently in the Report of the U. B. Geographical 
Survey West of the lOUth Meredi&n (Vol. IV, p. 70), 
the fossil remains of a bird of gigantic proportions, of 
which be said that “this species was of large rise, the 
proximal end of the tarso-metatarsi being nearly twice 
the diameter of that of tho ostrich. Its discovery intro¬ 
duced this group of birds to the known fauna of North 
America, recent and extinct, and demonstrates that this 
continent has not boon destitute of the gigantic forms of 
birds now confined to the Southern hemisphere fauna.” 
This distinguished paleontologist named this long- 
extinct species Ihatryma gtgantea, aud considered it to 
be quite distinct from uuy of the existing tree ostriches. 

We know that an old male African ostrich will grow 
to be at least eight foot tall, and Cope surmised, in his 
description of Diutryma gtgantea, that it was a bird twice 
the size of on adult ostrich; in other words, it may have 
attained a height of Homo fifteen or sixteen feet, or about 
three times the height of an ordinary man. 

It would seem to have belonged somewhere in the 
group of great flightless birds with keettess sternum* 
known as the RatiUe, or to the Bupcrsuborder Dromnb 
gnathit of my own Classification of Birds. Doubtless 
it was ostrich-like in appearance while not directly 
allied to that genus, or still less to the moss of the New 
Zealand group of islands, of which there were some 
twenty species, now all extinct; of these Dinomi* maxi- 
mu* was, without dtqjbt, a bird that grew to be at least 
twelve feet tall, or four feet tailor n™ the tallest of 
existing ostriches (Newton). 

Upon comparing t he fossil remains of this extinct bird 
of ponderous proportions, belonging to the American 
Museum of Natural History, with thoee of OopeV 
Diairgma gigantea, I at once recognised the fact that iti 
too, belonged in the same ginus or the genus Diatryma, 
and I have rinoe bestowed upon it the name Diairgm 
ajax, Upon measuring tho bones , and fragments of 
bone# representing it, it was apparent that there were' 
from a form considerably larger than Cope's 0. gigantea, t 
and could such a thing ever have happened as to have 
an old male African ostrich stand betide a full-grown 
individual of this extinct, gigantic bird of the Boreoe * 
of Wyoming, the former would have appeared, by way 
of oomparisom a veritable pigmy to i«a proportions, 

In order to appreciate the probable tiaef ■Diabfxty-'.,■ > 
<V« I hasp Made a drawing for 'the prepare* 

■ . -V. ■ ■■ 
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.. **W qp Mf* ** eotnpsred with an 

, . d»n>ea, andtopowsy intends to be a micro 

spades; for, np to toe meant time, we have 
V Mil ibmptoad foeaB bones of either D. giganUa or D. 
, gbt tojlv# us any idea aa to toe form they had. The 
Bfa ntftotou ia merely a generalised ostrich form to give 
ah idea to to how it would have towered 
atato mt one of ua or above an oatrich. Aa here 
npwtod, D. ajax would have been a bird about 
twanty toetin height, bat if the shafts of the long bones 
of toe leg were fashioned aa they are in an ostrich and 
not to in a moa, it oould easily have been a much taller 
bird than that—that is, it could have attained a height 
of between twenty-five and thirty feet. 

' Diakfma ajax, the octiaot, ostrloh-like bird of tho 
lower Booma of Wyoming, wm a much larger and taller 
bird than Cope's Diatryma giganttn, and what is more, 
it towered above the Dinomit maximut of New Zealand, 
which was, for many years, the tallest extinct bird 
known to science. 
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quaUty, sod acting sa in eventual solvent as described, spreading 
the solution upon a support and setting the same by evaporation, 
then applying photographically-sensltlve matter and stripping, all 
substantially as set forth." 

"10. As a new article of manufacture, a transparent film- 
support for photographic purposes, the same consisting of a thin, 
non-groesy, film, foil or pellicle of a dried and hardened celluloids! 
solution of nitrocellulose, combining in addition to the following 
essential properties of glass-plate supports, viz., insolubility In 
blllty to boat and moisture, lmporoslty 


Hie DedWen fa the Kodak Film Case 

O N September 9th, 1913, an Interlocutory docreo was 
handed down in the case of the Goodwin Film ami 
Camera Company against the Eastman Kodak Com¬ 
pany. The question at issue was the validity of patent 
610,391, granted to Hannibal Goodwin on September 
13th, 1896, for "improvements in photographic pellicles 
add processes Of producing the same,” in other words, 
nothing more or less than the well-known kodak film. 
The court Upheld claims 1, 6, 8 and 10 of the patent. 
The Eastman Kodak Company appealed from the de¬ 
cision, but on appeal the United States Circuit Court of 
Appeals for tho second circuit affirmed it. The decision, 
written by Judge Coxe, upholding, as it does, a patent 
which covert a process that forms the basis of an enor¬ 
mously wealthy industry, is of such importance that we 
publish, in the following paragraphs, an abstract of it. 

Hannibal Goodwin was a clergyman residing at 
Newark, New Jersey, for thirty years prior to his death, 
which occurred December 31st, 1900. His salary was 
small, and for ten years prior to his death he had no 
regular charge. He woe interested in chemistry and 
spent much of his spare time in chemical experimentation 
and research. The necessity for a transparent, sensitive 
peUlcle far use in roller cameras had long been felt, and 
Goodwin, though hampered by his inadequate sur¬ 
roundings, undertook the task of supplying it. The 
patent specification points out tho manifest objections 
to supports of glass and of paper in combination with 
gelatin and other substanoes, and proceeds to state how 
they may be avoided. The patentee says: 


-t have provided a poUlote the principal Ingredient of which Is 
nitrocellulose, or any equivalent . . . which Is transparent, 
and InaoluMf in the usual developing, fixing and Intensifying solu¬ 
tions or liquids used In photography. ... In carrying out the 
Invention. I provide a suitable surface, such as that of glam, and 
flow over the same a solution of nitrocellulose dissolved In nitro- 
bcnsole or other non-hydrous and non-hygroscopic solvents . 
and diluted In alcohol or other hydrous and hygroscopic diluent." 

When dry, this solution forms a flexible transparent 
sheet or pelliole which is insoluble in any of tho fluids 
employed in dry plate photography. Tho foil when 
stripped from the glass constitutes a supporting pelliole 
for the sensitive film. The specification states further 
that previous efforts to provide a transparent, and 
flexible pellicle have been failures because they did not 
possess the properties of glass and were incapable of 
resisting the usual developing, fixing and intensifying 
solutions used m photography. 

Hannibal Goodwin claimed that he had produced a film 
which is capable of resisting such fluids and of sufficient 
smoothness, hardness and toughness of surface for service 
in a roller camera. He said that in carrying out the in¬ 
vention be provides a suitable surface such as glass and 
flows over it the solution of nitrocellulose (as distinguished 
from "oammeroial oelluloid”) dissolved in nitrobenzole 
or other solvent not containing or capable of absorbing 
water. The equivalents for nitrobenzole are acetate of 
arayt and those non-hydrous, non-hygroteopio fluid sol¬ 
vents Of nitrocellulose which do not mix with water, oro 
not greasy, and are of slow volatility. Nitrocellulose 
when so dissolved and flowed over a smooth plate pro¬ 
duces a smooth, transparent, imporous, Impermeable 
film capable of being subjected to the photographio 
fluids without being affected thereby. It is further stated 
that the solution thus obtained by dissolving the nitro¬ 
cellulose is diluted with alcohol or other similar diluent 
which serves to dilute or expand the volume of the dis¬ 
solved nitrocellulose or increase Ha fluidity. Tho diluted 
solution is then applied to a smooth and hard surface, 
from which it may bo stripped when dry. 

The claims in controversy are'as follows: 
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"12. The proome of manufacturing pbotographlnally-mcultlve 
pellicle*, consisting of flowing a non-photograpliloaUy-aenidUve 
solution of ultrocelluloso dissolved In a nou-hygroaooplc liquid, or 
a liquid which Is eventually non-hygrosooplc and drying and 
hardening such compound Into a support for thn photograph!caUy- 
mmdUro emulsion and Imposing on such support the said sunalUve 
emulsion, substantially as set forth." 

Claim 10 oovers the film support as a new article of 
manufacture, and the other claims cover the proooss by 
whioh the pelliole is produced. 

An examination of the find claim will demonstrate 
sufficiently tho various steps of tho Goodwin process for 
making a transparent, flexible photographic-film polliclo. 

At the time of Goodwin’s invention, tho art was 
vehemently demanding, as a substitute for the glass 
plates then in use, a transparent photographic film 
oapablo of supporting tho sensitive emulsion necessary 
in photography, and also oapablo of Iwing rolled up. 
Goodwin entered the field as an inventor, for the sole 
purpose of overcoming the difficulties then existing, and 
he did so when, speaking broadly, ho discovered the 
process of dissolving nitrocellulose in a menstruum con¬ 
taining nitrobenzolo and alcohol or their equivalents, and 
then spreading the sensitive emulsion on the hardened 
film. Ho was subjected to almost unprecedented delays 
and disappointments in tho Patent Office, which it is 
unnecessary to consider in detail, but he hold tenaciously 
to Ms original conception of the invention. 

There is no proof in the record to support tho con¬ 
tention that his process was known by others prior to 
the date of his application. On the contrary, the neces¬ 
sity for tho patented pelliole became more and more 
apparent and tho demand for it more and more insistent, 
and many efforts were made to moot the demand, but 
with partial success only. 

In 1887 an article appeared in tho Photographic Timet 
Almanac in which a well-known authority on photo¬ 
graphic subjects, Andrew Pringle, points out tho pressing 
needs of tho art in language whioh is prophetic of the 
Goodwin invention. He says: 

"When we get i support such a* I have Indicated, transparent, 
flexible, and In lengths, tourist photography will make a stride 
that will throw Into ohacurlly all previous advances." 

And yot at the time this article was published, there 
was in tho Patent Offioe an application showing that 
this stride had actually boon taken. 

It is unnecessary to advert to the other evidence in 
the record showing priority of invention in Goodwin. 
In addition to the presumption arising from tho patent 
itself, we have his dear description of tho process which 
any intelligent chemist would understand and whioh, if 
followed, must produoe the desired film. Stripped of the 
unnecessary technical verbiage, which was largely pro- 
duoed by the proceedings in the Patent Office, Goodwin’s 
statement is so plain that it would seem that, a neophyte 
might follow the instructions successfully. 

Goodwin’s application, as filed in 1887, disclosed, for 
the first time, tho fundamental and essential foatures of 
a suooesgful. Tollable film. Nothing in the prior art 
shows Goodwin’s prooess and (he proposition that any 
gkified chemist, familiar with toe art as it existed prior 
to May 2nd, 1887, could construct the Goodwin pellicle 
cannot be maintained. The defendant's brief says. 

“The Butman Company, In 1888, devised and Introduced Its 
Ant 'Kodak' camera. ... This 1888 Kodak . . . marked 
tho beginning of amateur photography.'’ 
but it is not pretended that a film other than one having 
a paper support coated with sensitized gelatin, was used 
prior to Goodwin’s invention, or, indeed, prior to May 
2nd, 1887. The proposition that these paper films were 
used because they were inexpensive and thus available 
for trying out the film-roll system is not persuasive. 

The Eastman Company did not commence its exjieri- 
msnts, looking to the substitution of pyroxyline for 
paper, as a film support, until the latter part of 1888. 
These expe rim ents were continued by Henry M'. Heiohou- 
baeh, the company’s chemist, until February, 1889, and 
OS April 9th, 1889, he filed his application for a patent 
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as assignor to the Eastman Dry Nate and Film Com¬ 
pany, and promptly received a patent dated December 
10th, 1886. During all this period beginning with tho 
experiments and onding with the patent, Goodwin’s ap¬ 
plication was lying in the Patent Offioe. It may bo that 
his process was an improvement on Goodwin and that 
during tho life of his patent he was entitled to tho ex¬ 
clusive usjo of such improvement, but it can have no 
retroactive offoct, it cannot destroy or limit an invention 
which was m case before Ins invention was conceived. 

There is no evidence that anyone ever did make the 
Goodwin ]>elliclo prior to his invontion, and the court was 
convinced that no one could have made n by following 
the direction of Parkos or David (cited in reference of 
the defendant). 

It is unnecessary to consider the question of invention 
in all the details pointed out in the defendant’s briefs, 
for the roaeon that Goodwin was the first lo dissolve 
nitrocellulose in nitrobenzole or its equivalents diluted 
in alcohol or its equivalents. This boing ho, his patent 
is entitled to a construction broad enough to enable its 
owner to reap the profits which naturally and fairly 
belong to the invention. Tho invention is one of more 
than ordinary merit, and the olaime should not 1m so 
construed that anyone may safely infringe who has wit. 
enough to substitute equivalents for the elements named 
in the patent, and to add or subtract therefrom, so long 
as the menstruum contains a hygroscopic and a non- 
hygrosoopio element, the latter being a solvent of nitro¬ 
cellulose and of slower volatility than the former. If the 
defendant uses a process having these elements, it. matters 
not wliat else it uses or that its method is an lmprovo- 
mont on the patented method. 

It is not necessary to enter upon a discussion of the 
Iteichonbauh interference further than to say that this, 
as woll as most of tho complications in the case, would 
havo been avoided had the Goodwin patent gone (o issue 
in due oourso, as it should havo done. The long delay 
and tho contradictory rulings of the Patent Office would 
havo discouraged an inventor who had not supreme faith 
in toe justice of his causo. If Goodwill made a generic in¬ 
vention it follows that ho is entitled to hold as infringers 
those who used tho oquivalontsof nitrobenzole and alcohol. 
In tho process of tho patent and of the defendant nitro- 
oolUdose is used. In both it is dissolved in a menstruum 
containing a high-boiling, non-hvdrous, non-hygroscopm 
solvent like nitrobon/ole or its equivalents and a diluent 
like alcohol or its equivalents. In both tho processes of 
the defendant, nitrocellulose is dissolved in a mon- 
slrjuni consisting of a lugh-boiling, non-hydrous, noil- 
hygroscopic solvent anil a diluont of wood alcohol. In 
the process of 1898, tho solvont was amyl-acetate 5 parts, 
fusel oil about 10 parts and camphor 3 to 5 parts. The 
diluent was wood alcohol 104 parts. In the 1902 process, 
tho solvent was fusel oil 10 parts and camphor 3 ports. 

. Tho diluent was wood alcohol 40 ports and acetone 40 
pacts. There can bo no doubt that tho defendant uses 
nitrocellulose and tho diluont of the patent, viz , alcohol— 
wood alcohol being oxprossly referred to in the patent, as 
an examplo of a diluont having a low boiling point and 
a relatively quiok evaporating quality. Tho only debat¬ 
able question relates to the equivalency of the defendant's 
Bolvout and it cannot bo doubted that the combination 
of fusel oil, camphor and amyl-acetate of 1898 process 
and tho fusel oil ami camphor of tho 19U2 process are 
equivalents of the high-boding, non-hydrous, non-liygro- 
soopic solvent of tho patent. It, mat ton not that tlm 
defendant’s process produces letter results than that of 
tho patent. Assuming this to be true, it does not give 
tho defendant tho right to use Goodwin’s discovery 
because it has introduced improvements. It would be 
strange, indeed, if during the fifteen yonrs which elapsed 
from tho date of the Goodwin application to the adoption 
of tho 1902 procosH thoro had been no progress in the 
art. Undoubtedly thoro was progress, but one cannot 
use a patented invontion because he lias improved it. 

Goodwin was the first to produoe a transparent sensi¬ 
tive pellicle for use in roller cameras. Tho conclusion 
naturally follows that his patent is entitlud to a liberal 
construction. Doubts should bo resolved in its favor, 
and care taken not to confuse tho art at the date of issuo 
with the art as it existed at the date of the application, 
eleven years before. Bo considered and construed, tho 
claims in controversy arc valid and infringed. 

A Bottle-stopper that Locks 

A BOTTLE stopper that locks in a recent l’arls Idea, 
and will bo very useful for keeping fine liquors 
and iho like out of the reach of persons for whom they 
are not Intended. It can iiIho be used for protecting 
luflamwable or dangerous liquids so ns to avoid accl 
dents. A metal cap fits over the boltle neck, and it 
has a small fell-lined collar inside which Henes to til 
around the rim of the bottle. The collar is pressed on 
by turning a winged nut, and when all Is In place, a 
small arm comes down alongside the wing of the nut 
so as to allow of running a padlock through Ihc two 
holes. This prevents any turning of the screw tod 
keeps toe bottle tight shut. 
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Kinematographing the Matterhorn 


A During Ascent in a Feat of Endurance 
With Weighty Apparatus 


Starting upon the descent 

A MONG the many peaks forming the Alpinp chain 
of Switzerland, which are so familiar to the tour¬ 
ist, the Matterhorn never falls to compel attention from 
its peculiar pyramidal formation, jutting in stutely lone- 
linens above its rugged fellows. It is a peak which 
possesses unfathomable fascination to the mountaineer, 
owing to the extreme difficulty and danger in scaling 
its crest, and became* of the atmosphere of tragedy 
with which it is invested. It was not until duly, 1*015, 
that Its topmost rock was trodden by human feet, and 
that pioneer effort rnude by Whymper proved most dis¬ 
astrous, Inasmuch as four of the party fell 4,000 feet 
and were dashed to pieces. 

Although, since that tragic year the mountain has 
been scaled upon numerous occasions, yet it is a fent 
wbicii must not be attempted by any but the most 
experienced climbers, and then only with the assistance 
of thorough expert guides The latter, cognizant of its 
fearful steep precipices and menacing crags, will not 
cssaj the attempt unless the mountain Is in first-class 
condition, and the weather is flue. To-day the peak, 
which rises to an altitude of 14,706 feet, may be 
ascended upon three sides, and the route followed is 
determined by prevailing conditions. However, it is 
by no means unusual for h party to he held up for 
three or four weeks by adverse weather conditions upon 
the higher reaches, and, frequently, an expedition has 
to l»e abandoned entirely, owing to the brief duration 
of the climblug season 

Therefore, when Mr Frederick Hurlluglmm of the 
Ilrilish and Colonial Klnemutogruph Company, who 
Is himself an expert cllmher, Intimated his iutentlons 
to make an ascent and to kiuematogiaph the peak dur¬ 
ing the ellinb, his proposal was received with ridicule. 

At least two days would be Involved in the task, and 
there wns every possibility of the party tiecoming 
stalled. In which event a serious situation would be 
precipitated Then again, the weight of the apparatus 
uecessury for taking the "movies" served ns un addl 
tional deterrent The majority of climbers, owing to 
the difficult character of the ascent refuse to be ham¬ 
pered In any way whatever; they oven will decline to 
take a snap-shot camera with them 
The klnematograpiling suggestion certainly wns some¬ 
what during, Inasmuch ns bulky and weighty apparatus 
would be unavoidable Mr. Ihirlinglmm secured Ihe 
lightest and most reliable Instruments he could find, 
but even then the weights could not lie kept down very 
much Tin* camera Itself weighed 38 pounds, the tripod 
2"- pounds, while the film and si tool boxes brought the 
complete weight to nearly 70 (tounds. This was above 
that which was absolutely indlsiiensHble in the outfit 
to be carried, such as ropes, extra clothing, provisions, 
and refreshment. 

The oiierntot secured the assistance of two of the 
most reliable guides in Switzerland. The leader, 
Gabriel Zumtuugwald, accompanied Mrs Ilullock Work¬ 
man on her expedition to the Himalayas, while Hein¬ 
rich Julen was famlllur with the Swiss mountains 
through and through. In addition, two first-class port¬ 
ers, who vvere also expert cllmliers, accompanied the 
party to curry the apparatus, and they all succeeded 
in accomplishing u feat of endurance which has never 
been equalled in the playground of Europe. * 

The guides and porters, although willing to make the 
attempt, frankly stated their convictions that the offort 
would prove a failure, and did not hesitate to point 
out the many and extreme dangers attending the task. 
However, the operator would not he dissuaded, and ac¬ 
cordingly Ujf itinerary was mupped out very carefully. 


By the English Correspondent 
oi' the Scientific American 



Climbing the “shoulder” of the Matterhorn. 


It wa» decided to climb the mountain upon the Zmutt 
side and Zermatt (MIG feet) was selected as the start¬ 
ing point. Here the party remained, watching the 
barometer and the behavior of the weather on the moun¬ 
tain top. For two days the crest was assailed by a 
terrific gale, which blew -away the freshly fallen snow 


from the creet. 


In clouds, and this tempest wan followed by two days 
of perfect sunshine. The barometer standing very high 
and steady, the party decided to start on July 1st, ant 
to push ahead so as to gain the Matternhorn C«MiW at 
10,745 feet the same day, and to spend the night In this 
elevated hostelry. 

In order to conserve the energies and endurance of 
the porters, it was decided to load the equipment upon 
three mules and to drive them as far as possible up 
the mountain side. They started off amid the cheers 
of a huge crowd. 

The going at first was easy, the party reaching the 
Schwarzsee hotel, having luncheon and leaving at 1:80. 
The path lay over the dangerous Hfirnll ridge. This 
trail winds along the brink of forbidding precipices, 
and, at the most awe-inspiring places, moving pictnrss 
were taken to demonstrate the partiality of the mules 
for the outer edge of the trail, which has often beefi 
described, but which those who have never been on a 
mule's back among the mountains scarcely can believe. 
The explanation however is simple. The animal takes 
the more dangerous-looking part of the narrow path 
merely to prevent his load knocking against the mtffin- 
tatn wall on the inside. 

The party did not succeed in traversing the kjRrnli 
ridge very far by animal effort. First two mules ware 
turned back, and the Journey resumed with one. But 
the snow became so deep that this animal floundered 
hopelessly, and at last, was abandoned, the two porters 
shouldering the weighty and cumbersome apparatus, 
while the others assumed their proportions of the re¬ 
maining equipment. Progress was somewhat slow as 
the ridge was covered thickly with snow and ice, and 
this state of affairs did not augur well for the attack 
upon the peak proper the next day. 

Although the going was difficult the cabine was 
reached early in the afternoon. This hotel, at more 
than 10,000 feet above the sea, Is impressive in its 
loneliness, and like ail elevated hostelries provided 
essentially for the convenience of the daring, has Its 
own peculiar tariff. The room costs 95 a night if no 
food is supplied, but if the latter is partaken beneath 
its roof, and charged extra, the cost of the room is 
$2.60. But, seeing that every ounce of provisions aa 
well as wood has to be brought up by porters, and 
taking into consideration the limited number of guests, 
the charges are not high. 

The climb proper was commenced early the next 
morning, the party setting out at 2:80 A, 11—an hour 
later than had been arranged. The stars were shining 
brightly, the wind bad blown itself out. but the cold 
was intense. Hoped up and armed with lanterns, the 
party proceeded to make their way up the ice-covered 
crags. Climbing amid such dangerous surroundings, 
the flicker from a hand lantern produces strange sensa¬ 
tions in the mind of tin amateur, but to the expert- 
enoed mountaineer it offers little disadvantages, 
although a few minutes must elapse before one becomes 
accustomed to the glimmer. The party aeon found 
that the peak was far from being In a condition con¬ 
ducive to rapid traveling, aa, in the darkness they had 
to cot their way step by step through some of the 
most dangerous places, with a sheer drop of hundreds 
of feet onto rite glaciers looming oat indistinctly below. 

Despite the hindrances, smart pr o gr ess wns main¬ 
tained; in fact, the guides themtolws urged a slower 
pace, at the nrifled ajr was somewhat exhausting. In¬ 
deed, Burhngh&m, the operator, tost his breath at tide 
point end did not regain it fun until ha eaoe awsfe 
(OenefeSsS w» NW SH>) 




ilUU: 





PytMtUsl aspect of the superb Matterhorn aa mu from the HSrnll Ridge. Party and mole with outfit. Insert at the left ahowe the deep enow on the HSrnll 
Hldga, where male had to he a band o n e d. The one «t the right pictures the party at the summit of the peak. 
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The Problem of Our Navy 

IV.— The Price We Pay for Self-sufficiency and Unpreparedness 


By the Editor 


T HK imwut Indifference to tile naval and military 
iicikIh of tlio country I ru con bio to several causes 

Mini enndltloiis, first among which wc do not hesitate 
lo iilncc the binned mid one-sided historical lunching 
ghee to our children in the public and high schools, 
supplemented, It munt even be admitted, by that of some 
or the text hooka of our higher Institutions. 

The Inculcation of the dixdrlne of Ainerlcnn Invinci¬ 
bility begins with the IiihI ruction of the American 
"Scln hi) warm"—efficient and worthy though ahe la— 
and one lusting reault of her palrlotlc fervor la that 
tile average American youth naaaea oul Into the work- 
u-day world with the deeply-ingrained belief that, atnee 
the flitted States hna emerged victorious from every 
conflict In which It has been engaged, it la practically 
Invincible, and therefore may contemplate any poeslble 
wars of the future with the conviction thut the defeat 
of the enemy la Inevitable 

Aeterlheleaa, It la a fact that not once in it# history 
him the naval amt tnilitnrn *1 remith of the United Matta 
been pat to the supremi tint against a first-class power. 

The wur of 1 sIU? No, not even then; for at that 
time Great Hrltatn wua 
engaged In the ahi|iend- 
oum airuggle of the Na- 
imhsiutc wara—she waa 
lighting for her very 
existence, and the storm 
center lay not in the 
New World, but the Old. 

'The Mexican wur of 
1K4H wqa waged against 
a feeble State: and not 
mu c h stronger wan 
Spain In 1WS. 

The misleading tui¬ 
tion of the schoolroom 
Is subsequently aided 
aud Htietted by tt iierfer- 
vld lailltleal oratory, uu- 
der (lie sikiII of whose 
sonorous and 1 in p a s- 
atoned sentences the 
successes of our wars 
are apt to be swelled 
to an lmiHirtance far be¬ 
yond their merits, and 
their fullures absolutely 
Ignored. 

And lastly, there la 
the dally press, which 
seemingly la unable to 
record the almplesl uilU- 
tary exploit without 
suffering from an acute 
attack of superlutlvltla, 
mid under whose facile 
pen ail affair of oul posts 
I manes a serlona en¬ 
gagement. and a aklimlah expands to the dignity of a 
buttle big with the fate of nations 

Some day, someone will write the story of the grout 
but lies of the world from the viewpoint of the Ineffi¬ 
ciency of the losing side When that is done, there will 
he a sensational readjustment of values. It yet re¬ 
mains for some conijietent critic, preferably a civilian, 
to write such a history of the Spanish-American war, 
aud prove how greatlv the woeful inefficiency of the 
Spanish tuny facilitated the victories of our own It 
may be said of the enemy that from the oponlug gun at 
Manila to the cupltulutlon at Santiago, he literally 
“did the thlngH he ought not lo have done, and left un¬ 
done the things he ought to have done.” This is well 
understood by our naval officers. Although the navy 
lived up to Its line traditions, and both officers and men 
won every distinction thut the opportunities of the war 
may have offered, we hate frequently heard these same 
officers deplore the fact thut the Interimn public was 
Halite lo draw exaggerated conclusions from (he vic¬ 
tories of Manila and Santiago. Thus we leitru from 
"War-time In Manila,” a recent book from the |>eti of 
Hear-Admlral jlrudley A Fluke, who took pari In th« 
ttatllc of Manila Thi\, that the H|iuulsh admiral might 
have rendered 1 tewrv's expedition not only futile, hut 
overwhelmingly disastrous, if he had hut placed his 
fleet under the protection of the powerful modern gmih 
of Manila city, instead of under the forts of Cavite. 
Here is the situation as describ'd in the Admiral's own 
words: 

“Now what would have happened if the Spanish had 
• In front of the city, as we expected 


they would do? The conditions for firing would have 
lieen ulruost perfect on the solid protected positions of 
the shore guns. . . . One hit from one of those K.lMnch 
guns would have done irreparable injury to any Ameri¬ 
can ship, because no American Bliip was armored aud 
we had no means of mukiug repairs. Almost any such 
lilt would have sunk the "l’etrel” or disabled any of 
the other ships. . . We should have hud to fight a 
much longer time to destroy the Spanish ships, and 
during every instant we should have lieeti exposed to a 
much greuter volume of fire. We would have received 
tremeudouH Injuries. If the Spunlorda had done as they 
should have done, and blown up the uiuchlnery In the 
Arsenal, where would we have gone to repair our in¬ 
juries? Hon Francisco was 7,000 miles away. Note.— 
Htncc writing the words above, flfteeu years have gone 
by. My preheat opinion in, and has been for several 
pears, that if the Spaniards had placed their fleet irherc 
it would have, been suppiirted bp Manila's puns, they 
would have sunk every American ship. Dewey could 
not have retreated fast enough to save his ships, after 
the injuries had once begun to arrive; and even if he 
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a war of arms, brought on by * programme of peace."—Woonaow Wilson. 
Duel between '‘Chesapeake” and “Shannon.” 


could (and would) whither uould he have ponef' 

Ho also at Santiago. Not alone were our shljm over¬ 
whelmingly suiterior In slr.e and gun power, but the 
Hpanish admiral, instead of scattering his ships in 
different directions, as he should have done when he 
emerged from the harbor, strung them out along a lee 
shore and in such a ixmition that they could not 
maneuver. The American fleet was able to choose its 
own distance and batter the Spanish cruisers to pieces 
uuder all the easy conditions of a summer target prac¬ 
tice It may bo sold of the Santiago as of the Manila 
fight that it was a battue rather than a battle. 

Now let it be clearly understood that the facts we 
have given above are quoted, not with the purpose of 
detracting from sach credit, and there Is much of tt, 
as Is due our Navy for its overwhelming victories, but 
merely to establish the truth that never, as yot, has the 
modern American Navy been put to the supreme test of 
engaging, with equal forces, a first-class navnl power; 
nnd that fo imagine wc can afford to enter into a future 
war without matching ship with ship and gun with 
gun to equal strength and uHfh equal numbers, is to 
lend ourselves to a delusion and a snare. 

True it is that In the war of the rebellion we estab¬ 
lished our standing as a great military nation; but no 
far as that war affects the problem of our Navy, its 
one great lesson is thut of the enormous folly and the 
stupendous extravagance of our drifting along in a 
chronic Condition of unpreparedness for war. 

For if the Country had possessed an adequate navy, 
fully manned and equipped, the war, instead of drag- 
ring its weary length through four long years, with 


their enormous sacrifice of life and 
have been wou in six months' time. The Booth sent 
its merchandise and received hi exchange the tsnhl- 
tions of war through its Southern porta. Had the Gov¬ 
ernment possessed an adequate navy, these ports WOOM 
have been shut in at once by a strict blockade; and the 
sheer lack of the munitions of war would have forced 
the South to a speedy capitulation. As It was, <m 
chronic state of unpreparodness imposed upon the coun¬ 
try the gigantic task of creating in time of 
the naval and military forces that were 
push the war to a successful issue. 

In no sphere of human activity does the “penny-wise 
pound-foolish” policy demonstrate its inexcusable and 
costly folly so clearly as in this matter of naval and : 
military preparedness. Times without number, history 
has proved that an efficient navy is a most economical 
investment; and that “a war of arms brought on by a 
programme of peace,” as President Wilson has Char¬ 
acterised the war of 1812, is a policy of the wildest 
extravagance. 

There have been periods in the history of this country 
when the provision of 
the moneys necessary to 
build, equip and main¬ 
tain a fleet adequate to 
i t s necessities, would 
have proved to be a Ven¬ 
ture yielding one thou¬ 
sand per cent on the in¬ 
vestment. 

Is the statement dis¬ 
puted? Then look at 
our annual pension roll 
of $180,000,000—a leg¬ 
acy of our unprepared¬ 
ness ! The total cost of 
pensions to date, due to 
the civil war, has been 
four thousand millions 
of dollars—sufficient to 
have built nine dread¬ 
noughts per annum for 
thr past fortp-smm 
years. The pension ap¬ 
propriation for 1M4 will 
be about $180,000,000; 
an annual draft on the 
Treasury which would 
suffice to build about 
nineteen superdread- 
nougbts. 

Flrsl cousin to the 
liopular lielief that our 
record in war shows us 
to Ik* invincible in the 
equally foolish belief 
that the mere posses¬ 
sion of dollars and men, 
pride and pluck, suffices to make us a flrat-claes mili¬ 
tary people. It Is positively amusing that In a country 
which leads the world In the number and excellence of 
its schools, the wugniltcenee of its public libraries, aud 
the far-reaching activities of Its daily prese, them should 
still prevail a widespread belief that the naval and mili¬ 
tary strength of (bis country can be expressed in terms 
of its area and population, the undeveloped resources 
of its mines, farmB, and forests, and the leng th of its 
roll-call of multi-millionaires. 

How many of the people of this country understand 
that cur vast national wealth in Its present undefended 
condition, and our commanding geographical position, 
by exciting the cupidity and the jealousy of rival States, 
are a positive source of weakness and a powerful pre¬ 
disposing cause to a war for which we are ludicrously ■ 
unprepared. 

The dap of undisciplined levies and ectemporised 
navies has gone by, never to return; tor the trend of 
naval development in the past few years has been such , 
as to put a heavy premium upon preparedness and a 
heavy discount upon the mere possession of the rant, 
materials of war. It takes three years to build a bat¬ 
tleship and another year to get it Into efficient fight¬ 
ing condition; it takes four years to produce an effi¬ 
cient gunner or petty officer, seven years at Annapolis ,' 
and aboard ship to bring a Junior officer up to full effi- 
dandy; from twenty to twenty-ilve years to produce 
a captain equal to the command of a battleship , and 
from twenty-five to thiriy-IJve years to produce an 
admiral equal to the enormously complicated and dHB- 
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fh* tattle of Tsushima, iffWofc browht 
IttmoU to her knees, mot tern to forty-five 
minutes from the firing of the firtt gun! 

;i Wfer Jo infinitely more eerily than bat- 
*nd both history and common 
fmm eomUne to teach w that there la bo 
iagririy w potent in preventing war an a 
^battleship line sufficiently strong to pro- 
Ihairve the peace. It la the magnitude and 
preparedness of the German naval and 
military forces that ha» secured to Ger¬ 
many the forty years of unbroken peace, 
during which that country has so greatly 
developed its home industries and built 
Up a merchant marine that is the 
wonder and admiration of the world. 
(Thanks to our geographical position we 
need carry no such burden of military 
forces as Germany—an adequate navy will 
give the needed security.) It la the mil- 
antiha by Great Britain of the importance 
of the command of the sea as expressed 
in her magnificent navy, that has made 
her the dominant world power and main¬ 
tained her shores inviolate tor centuries 
against the racial hatred and the military 
ambitious of the great powers of Europe. 

The policy which hot led Great Britain 
to build up her enormous navy it a policy 
not of war but of peace. Bad the restrict¬ 
ed her naval appropriations at we have 
tkme, the would long ago have been 
plunged into a war, the cost of which, in 
km of ships and commerce, icould have 
paid for her navy, great at it it, tan timet. 

And what of ourselves? Shall we lay 
to heart the lesson of that stupendous pen¬ 
sion roll of *1X0,000,000 and hasten to 
bring np our navy to a standard of 
strength that will insure a lasting peace, 
or shall we, as In 1812, drift into another 
"War of anna brought on by a programme 
Of peace?" 

Croutag the River on a Wire 

'T'HE primitive bridgeherewjth illustrated 
» is one which was made for practical uan 
by a party of government surveyors in the 
Rooky Mountains, and ia illustrative of tho 
difficulties whioh are being Constantly met 
and overcome by such "advance guards of 
oivibration.” It oonsiata of two strands of 
telephone wire, borrowed from the Forest 
Service, stretched between two trees. The 
"bo’s’n's neat” and “trolley” commit of a 
loop of the same kind of wire and a billot 
of wood. The bridge served for the trans¬ 
portation of a crew of men with instru¬ 
ments and supplies for several days work. 

Ticket-printing Machine 

I K Europe, railroad tickets are now being 
printed by machine, upon a blank card, 
the moment they are delivered by the 
ticket office. The accompanying photo¬ 
graph illustrates a ticket-printing machine 
that ia in use in a number of the large 
depots in Germany, and in England and 
the oolonies. On the old method, the rail¬ 
road oompany had to print and keep in 
stock a large number of Hokats, and‘as 
these represented a great money value, 
they had to be stored and watehed closely 
so as to avoid losses. Now the use of the 
machine overcomes all diffloultito from this , 
cause, for the tickets are printed only,at 
the moment they are allied for. When we 
consider that the machine shown In our 
photograph is able to hold 4,000 different 
printing plates, suoh as are needed for all 
the destinations, it will he evident that 
some ingenuity is needed to make up such 
an apparatus. The carriage vridolt slides 
along the top bused for the pi nting, and 

g tiaketbfadiatoasbtinit. Work- 
op handle oauses one of the printing 
Irish up oat of the bottom box or 
and enter the pointer, it being 



then another operator withdraws the tiokot 
and hands it to the buyer. In the lower 
cylinder are numerous rows of plates all 
around it, and working a pedal causes an 
oleotrio motor to bring the desired row to 
tho top, at the same time working tho 
name-bearing top cylinder, soon in the 
rear, by chain drive. Tho row of names 
is first brought under the pointer by proper 
rotation, then the carriage or printer is slid 
opposite tho required name in that row. 
Tho carriage is now just over the right 
printing plato, so that working the handle 
oauses tho plate to rise, as we have seen, 
and allow of printing the ticket. 

Farming in a Cave 

A CAVE in the hoarl of the Or,ark 
**Mountaiiw of Missouri is tho unusual 
spot chosen for a farm by a retired citizen 
of Bt. Louis. While looking almut for a 
farm in the western part of his home State, 
Mr. Robert Smith found an attractive 26- 
acro stretch, beneath pari of winch lav a 
large cave. Rememliering the profitable 
ubo made of caves by the mushroom growers 
Of southern France, he determined to test 
the productiveness of his acquisition. 

Preparations for tlio experiment wore 
simple. He first constructed a 26-foot 
flat-bottomed boat, for his only practicable 
access was by a small n ver running through 
the cave. Then while his neighbors worn 
digging up weeds and clearing brushwood 
from thoir lands, Farmer Smith had to 
uproot and haul away the stalagmites and 
stalactites, the lime deposits left by the 
mqessant dripping of water during many 
centuries. Except for a clayey substance, 
ocher, which covered part of tho walls, the 
cavern floor was hare limestone, so that 
the final preliminary activity was to spread 
sol! and manure over tho ground. 

Mushrooms are peculiarly suitablo for 
such a project as the cave farm. The 
spawn is secured in bricks, which aro broken 
up and scattered over the floor surface 
From a singlo mulohing, and with almost 
no care, the farmer can harvest a new crop 
of marketable mushrooms every day for 
three months. Allowing a brief period for 
the fungus to attain its full sue, Mr. Smith 
can readily plant spawn three times each 
year. From this promising start, the sub¬ 
terranean agriculturist turned naturally to 
rhubarb and celery. These aro planted 
above ground, and are later transplanted 
in the cave. The underground ripening 
causes an unusually rapid growth, the rhu¬ 
barb gaining on the average an inch a 
day in length, and also gives the stalks 
a superior tenderness and a rich flinor 

Besides the crops which tin* Missouri 
farmer is now producing regularly, the 
cave, with its fixed quantity of moisture 
and its temporature which neve,- vanes 
from 60 degrees, is better than a man-made 
cold storage house for keeping vegetables 
fresh indefinitely. So quickly did this con¬ 
dition become evident that all tho fanners 
within a radius of 20 miloH now store their 
sweet potatoes in the cave for periods as 
long as two years 

A Remarkable Hack-saw Test 

T HE accompanying illustration shows a 
most interesting test of a haok saw in 
which a flexible-back blade supported two 
men, one weighing 147 pounds and the 
other 136 pounds, or a total of 282 pounds, 
without breaking. It, is maintained that 
the best hack saw should have a soft 
flexible back with hard or tempered teeth. 
Often hack saws are operated at almut as 
much as 160 strokes per minute, the opera¬ 
tor forgetting that it is action and not speed 
that does the work. Tins is ono of the most 
frequent abuses to which shop men subjeot 
a hack-saw blade. 

The best speed for the blade is claimed 
to be from 40 to 00 strokes a minute, and 
no blade will stand higher ajxwd without 
danger. The exact speed at whiah a blade 
should ho run depends upon the material 
being cut. Tbe harder the metal, the 
slower the speed should he. The operator 
should run the blade slow enough to fool 
the teeth take hold, as when filing If a 
out must be made quickly, some sort of 
liquid on tbe blade suoh as a soap solution 
or lard oil should be used. 


A maohlae tor pristine railroad tickets as needed. 























returned 

although experienced to 
also showed signs of dl 
weight of the outfit was be gi nn i ng to be 
felt According to the regulations concern¬ 
ing the carriage of baggage open Mont 
Blanc, the maximum load permitted per 
man la 10 kilogrammes (22 pounds): here 
there was about BO per cent excess. As a 
matter of fnct, two additional porters 
should have l>een requisitioned. 

As the sun rose the party reached the 
atmudoned club hut on the mountain. It j 
la merely a box upon a shelf of rock. A 
second hroakfaat was partaken, and then 
ll was decided to shed everything that 
could be spared. Practically all the food 
—for five—was left at the cache as well 
as other equipment. Slender supplies of 
a light wine were carried as there Is no 
possible chauce of quenching thirst above j 
the riibint. 

Beyond the hut comes the stltfest part] 
of the climb: a toll up a 70-degree slope 
of Ice and snow. The leading guide 
paused, shook his head, and emphasised the j 
dangerous condition of the mountain. But 
Burllnghain would not turn back. They 
cut steps every Inch of the way, and thlB 
labor at such an altitude proved so ex¬ 
tremely tiring that the advance was now 
exasperntlngly slow. There was the dan¬ 
ger that the summit would be reached too 
lute to iiermit the descent to be made be¬ 
fore darkness set In. When the "shoulder,’ 
which Is a long steep ice slope, was 
reached, und a violent gale was enooun- 
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It.red, I lie guides betrayed by their faces 
that they hesitated to go any farther. 
The air-current wus whirling so viciously 
thut It threatened to blow the whole party- 
off the mountain. Moreover, the wlud 
picked up small particles of frozen snow 
uud hurled them against the men with 
blinding force. As it was. their faces were 
so filed by these driving grannies that the 
skin was greatly Irritated, and the discom¬ 
fort was intense. 



The arrangement* provided for a respite 
of some 15 minutes at this point, but the 
situation became so alarming thut the 
leading guide braced the party together, 
and told them to make a rush to the 
rocks above, where shelter might lie ob¬ 
tained. The order was answered, and the 
klneinalographlng of this part of the Jour¬ 
ney conveys a striking impression of the 
dangers attending the climb. The oper¬ 
ator set up his Instrument, and one guide, 
to whom he was roped, used his body as 
a brace to support the tripod, while with 
his hands he clung to the oiierator's knees 
to prevent his being blown off his perch, 
and to frustrate any false movement, as 
the position wus on a narrow ledge over¬ 
looking a drop of 3.000 feet. In fact, Burl- 
Ingham became so absorbed In hla work 
as to forget his perilous position, but this 
was brought home to him tn a startling 
manner. He moved slightly to swing his 
camera round, and in so doing came to the 
edge of the precipice. Immediately a huge 
mass of snow and Ice went overboard with 
a resounding crash, and had It not been 
for the strength of his assistant he must 
have gone too 

The wind gave no signs of abating. The 
party had been climbing for hours, 
and were still fur from the summit. One 
and all were blowing from their efforts. 
Zurntungwuld took a look round and ex¬ 
pressed his opinion that It would be Inad¬ 
visable to go any further. Burllngham, 
with the summit almost within hls reach 
did not relish the prospect, and so, when 
he remarked "Very well, but If we go 
back we shall have to make another at¬ 
tempt” hls companions decided to push a 
little farther ahead, and if the conditions 
did not improve, to retreat. They had no 
desire to repeat the ascent aa Its dangers 
and difficulties had been revealed only too 
potently. 

Curiously enough, after another fifteen 
minutes’ imrd tolling, a point was gained 
above the air current where virtual calm 
prevailed. Above the "shoulder" there We 
several permanent cables, knotted rope and 
wire to assist ascent. By their aid faatar 
program was made. Gaining the upper 
letitt they passed the spot where the four 
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1 oil in 9 is correct for your car 


That is conservative. 

are two vital fac¬ 
tors in automobile motor 
lubrication. One is the 
oil’8 quality. The other is 
the fitness of the oil’s body 
for your type of motor. 

There are also many 
variations in the body 
of oils. 

Only one is correct for 
your motor. 

There are also many 
variations in quality. But 
under the heat of service 
ill your motor, only one 
quality will show maxi¬ 
mum lubricating effici¬ 
ency. 

What if your oil is be¬ 
low the highest quality or 
incorrect in body ? 

Ldls of power or undue 
friction, or both, must re¬ 
sult. Repair bills follow. 

Consumption of gaso¬ 
line and oil mounts up. 

Two motor demands 

You may “want” correct 
lubrication. But you will sel¬ 
dom get it by chance. 

It is of the utmost impor¬ 
tance that you find the oil 


whose body suits your motor 
and whose qualify offers the 
highest protection after the 
oil has been distributed. 

It is now generally known 
that oil of correct body for your 
car can be determined only by de¬ 
tailed motor analysis—backed by 
scientific lubricating experience. 

How friction hides 

We are sometimes asked 
why incorrect lubrication does 
not always show up quickly 
in a motor. 

That is an interesting 
question. 

Some years ago motor parts 
were more exposed. Cars 
were often under-powered. 
Noise, overheating and loss 
of power gave the motorist 
timely warnings to investigate 
his lubrication. 

But today most motors are 
amply powered and are largely 
closed in. Loss of power may 
not be noticed. Sound is 
deadened beneath metal jack¬ 
ets, Parts are frequently out 
of sight and hearing. 

It is much like smothering 
an alarm-clock gong under 
a pillow. 

The noises of friction are 
now partly smothered. But 
the friction still exists. 

There is only one safeguard 
against undue friction— correct 
lubrication. 


The solution 

As a fundamental step in 
producing the oils specified in 
the Chart below we analyzed 
the motors of every make of 
automobile. We found 
widely varying conditions. 

Correct lubrication for every 
type of motor demanded sev¬ 
eral grades of oil. 

Keeping before us the spe¬ 
cial requirements of gasoline 
engine lubrication, we manu¬ 
factured these grades from se¬ 
lected crude stocks. 

In our Lubricating Chart 
we then specified the correct 
grade of Gargoyle Mobiloil 
for each car. Every year by 
fresh analyses and demon¬ 
stration, this Chart is brought 
up to date to cover the mod¬ 
els for that year. 

This Chart, printed in part 
below, for a number of years 
has been a standard guide to 
correct lubrication. Our com¬ 
plete Chart will be mailed you 
on request. 

Make a note of the grade 
of Gargoyle Mobiloil specified 
for your car. Make sure that 
you secure it—buying prefer¬ 
ably in the original barrels, 
half-barrels ana sealed five- 
gallon and one-gallon cans, 
marked with the red Gargoyle. 

Then there can be no doubt 
that your oil will be scientific¬ 
ally correct for your car in 
both body and quality. You 


will use the “one” oil essen¬ 
tial to the longest life of your 
car and the greatest pleasure 
in motoring. 

On request we will mail a 
pamphlet on the Lubrication 
of Automobile Engines. It 
describes in detail the com¬ 
mon engine troubles and gives 
their causes and remedies. 

The various grades of Gar¬ 
goyle Mobiloils, purified to 
remove free*carbon, are: 

Gargoyle Mobiloil “A” 
Gargoyle Mobiloil “B” 
Gargoyle Mobiloil “E" 
Gargoyle Mobiloil “Arctic” 

They can be secured from 
reliable garages, automo¬ 
bile supply houses, hardware 
stores, ana others who supply 
lubricants. 

For information, kindly 
address any inquiry to our 
nearest office. 


Vacuum Oil Co. 

Rochester, U.S.A. 

Specialists i> tW Bamrfactart of high- 
frade labncaats for every clou of Backia- 
ory. Obtainable everywhere ia tba work. 


DETROI r BOSTON 

Font Building 49 Federal Street 

NEW YORK CHICAGO 

29 Broadway Fisher Building 

PITTSBURGH PHILADELPHIA 
Farmers Bank Bldg 4th & Chestnut Sts. 
INDIANAPOLIS MINNEAPOLIS 
IndunaPythianBldg. Plymouth Building 


A guide to correct Automobile lubrication 

itflmatm: In the schedule, the letter opposite the car indicates the grade of Gargoyle Mobiloil that should be used. For example, "A" means “Gargoyle Mobiloil A ” “Arc ” 
means “Gargoyle Mobiloil Arctic." For all electric vehicles use Gargoyle Mobiloil “A. ’' The recommendations cover both pleasure and commercial vehicle, unless otherwise noted. 









































New Speed in Billing 

This mechanism saves your bookkeeper’s time. It foots your bills as fast as they art typed ‘ 


H ERE Is the Intent Remington achievement 
In tlmo-HHving—tin easy-running type¬ 
writer with a head for figures. 

It relleveH your bookkeeper of mehool-bov 
addition and subtraction. It frees him for 
mure lmiKirtant duties. It compels accuracy. 

Suppose you have the machine before you 
Press the numeral keys. 

Look! 

Each type stroke doea double duty. Ton 
will see the amount* not only typed, hut added 
The two acta are simultaneous. 

Tour discounts are subtracted mechanically 
with equal ease 

Without a single Interruption for addition 
or subtraction your bills are ready to ituill 
From this time forwnrd stopping to fool 
bllla and statements, or check totals will 
be sheer waste of clerical time 

Your total « once rntend are a* cor • 
sect a* though hi lifted by an expert ac¬ 
countant. * * * * 

After turning out a liateh of bills your 
typist may wish to typewrite letters 
Very well! Switch a lever She has a 
complete, fully-equlpiied Reuiiugtuu Type¬ 
writer. 


Every business purpose which calls for writ¬ 
ing and adding on the same page, calls for this 
latest Remington time-saver. 

If "ton have a large business you can use 
several of these time-savers If you have a 
small I nisi ness one will effect a quick saving 
In billing and charging. 

The Initial cost Is soon wiped out. The more 
work you glie the Remington Adding and Sub¬ 
tracting Tyjiew riler the quicker It pays for 





United States Sub-Treasury, Banks. toBwattl, > 
Lite Insurance Companies, retailers, mattWMj 
tnrerg mid many othetf 
small 

It is good for many years of “heavy days” 
work. * • * * 

Sooner or later you will write and foot your 
bills simultaneously. 

You can’t begin too soon. Delay Mniply 
rtkOflftA more tlm* 4 -waste and error-risk 1U your 
office. 

Write today to our New York office for book¬ 
let, "The New Remington Idea," which de¬ 
scribes this remarkable machine In detail. 

The Remington Adding and Subtracting 
Typewriter con be had In any of the 
Remington Models shown Mow. 

Each is a member of the famous Rem¬ 
ington family. 

Each is a complete easy-running type¬ 
writer, plus the adding and subtracting 
feature. 

Each la designed and built so as to In¬ 
sure maximum durability. 

Each has distinctive features designed 
to meet Individual requirements. 

Write today for booklet, "The New 
Remington Idea." 


Your totals 
are shown here 
as fast as tha 
figures are 
typed 



Remington Typewriter Company, Incorporated, New York City (Branch** Everywhere) 

For clear, clean, typewriter result*, use Remltco hand letter paper, carbon paper and ribbon s. 






1 Engineering Chemist 1 

4 VACANCIES IN THE 

Standard T e«ting Laboratory 

Applications for examination 


UntiM P.M.,Thon4ay, Merck 29,1914 

Candidates must have received de¬ 
gree Bachelor of Sciemes or its 
equivalent, or must present a cer¬ 
tificate fioin a technical institution 
that they have pursued for 2 years 
u course of study to qualify them 
for the position sought A candi¬ 
date without siu h degree must 
have at least 1 year’s experience 
as annlytiial chemist in addition 
to the work in college Credit 
will be given for ability to consult 


For Applit'ation Blanks, app 
Application Bureau, Room 141 
Municipal Building, Mnnhatta 


MONEY FOR SLOW ACCOUNTS! 


$5 to $10 A DAY MADE EASY 
"AMEKICAN” Ji'iS*! 1 ; t-t 

N*. S Patented ««•) th« sh.rp.ns. hen*. .„8 
_ O- K *- firs, sharpen. .11 htn.b, 


eSaaryjas: 

r »StttS£t& 


members of tlie Whyinper party were lost 
und then strode rapidly forward over tlio 
miow and Ice to I he summit ridge. Warily 
walking along thin narrow eaoneway they 
at ’hint teuched the topmost point, or 
rather the highest spot which could l>« 
tr<Milieu In safety, liecuuse, us a matter of 
fuel, tl»e snow had been blown by the 
north wind over the summit to form a big 
cornice, a full through which would have 
landed one Into tile valley of llreull S.OOO 
feet below 

The weather was perfect except for the 
violent wind The camera was Het up. 
and with the party holding the o|ierator 
securely, luugntflceiit ptmoniinus from uu 
elevation of 14,705 feet were obtained 
The work of Hurllngham was followed 
with Intense Interest through the hotel 
telescopes, by those In Zermatt Mow, the 
arrival of the jmrty at the summit having 
been awaited with suppressed excitement- 

Owing to the time occupied in the ascent, 
work at the summit lmd to be hurried, 
mid then, the equipment packed away, the 
descent commenced. Unfortunately this 
was more difficult than the upward climb, 
ns the Whymper party encountered Ita 
tragedy while going down, while In this 
iUNtnuce the presence of the wind which 
was obliterating the ascending tracks, con¬ 
stituted an additional source of anxiety, 
Careful haste was urgent ns time was 
slipping by. The first part of the journey 
was completed without incident, but when 
the “shoulder" was gained extreme care 
bad to la* exorcised. The weight, of the 
apparatus now la*came revealed In a strik¬ 
ing maimer, for It. lmuqiered the free 
movement of ttie fatigued porters very ap¬ 
preciably Hurllngham, not Mug familiar 
with the mountain hud one thrill. De¬ 
scending backward over a projecting rock 
with a sheer drop of hundreds of feet Into 
the abyss la not an easy acrobatic achieve¬ 
ment, and although the operator Is an ex* 
portend'd climber, he once got Into a seri¬ 
ous difficulty He was going down hand 
over hand, but presently failed to find a 
Huger hold among the crag*. He was 
dangling over a precipice unable to mom 


forward or backward. He called out des¬ 
perately to one of tile porters. Tbe lat¬ 
ter, realizing his |>ertlous sltnattou, hur¬ 
riedly descended hand over hand, keeping 
the rope taut, and, nt lust grasping the 
helpless operator, hauled him up to a liolnt 
whence desdent might lie safely effected. 

It was six In the evening, and the party 
were on dangerous ice banks sloping uit- 
ward at NO degrees. Hnow began to fall, 
Htid It seemed as If a blizzard were nlmut 
to burst. Thu lending guide apprehensively 
urged the party to faster movements or 
they would all be overwhelmed. While 
descent thereupon won accelerated, no long 
chunces were taken In the bad places, 
although It was only due to the expert as¬ 
sistance available that no accidents oc¬ 
curred. When nt last the club hut was j 
gitlned It was almost dark, and, ns a pall 
of clouds shrouded the mountuln below 
them they realized that the last pull to 
the Cahinc below would be fraught with 
extreme risk They were too tired to eat 
the final they had left In the hut ill the 
morning, and without any untoward de¬ 
lay, they continued their downward 
way over the ragged crags. Presently 
they caught sight of the lights in tbe 
cahinc, and at 0'15 entered it# welcome 
door, Hfter having been climbing continu¬ 
ously for 1N% hours. At Zermatt the 
crowds had grown anxious. The snow-fall 
on the peak hud lieeu observed, and as 
darkness bud overtaken tbe expedition, be¬ 
came apprehensive of Its safety. 

When the party, practically played out, 
entered Zermatt, after having been absent 
for nearly three days, the guide# acknowl¬ 
edged that It was the most difficult enter¬ 
prise with which they had been associated 
In connection with the Matterhorn. Aa 
for the operator, Frederick Hurllngham, 
he was completely satisfied. Be had kloe- 
matographed the Matterhorn from Zer¬ 
matt to Its crest upon 1,500 feet of Him. 
which upon subsequent development 
proved perfect In all its easenttal qU&H- 
tim, and conveys to the masses some of 
m finest Impression# of the Matterhorn, 
which tret ban tors secured, Th* 
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TO THE 

WEST INDIES 

AND 

PANAMA CANAL 

April 11, by S.S. Victoria 
Lite (17,000 too*) largest 
cruising steamer sailing in 
the Caribbean. Ports of call: 
Havana (Cuba), Coins 
(Panama), Kingston 
(Jamaica), including side 
trip on the Canal. Dnra- 
tio. 16 days, costing $145 
■P- __ 

ATLAS SERVICE 

weekly sailings by Popu¬ 
lar “PRINZ" Steamers 

to Cnba, Jamaica and 
Panama Canal, Hoyti, 
Colombia, Costa Rica, Nica- 


MED1TERRANEAN 

SERVICE 

% Steauuhip* Hamburg 
and Mohke. Ports of call: 
Gibraltar, Algiers, Naples, 


Summer Cruises to die Land 
of the Midnigfat Son. From 
Hamburg, during June, July 
and August. 

1915 

Around the World, 
Through Panama Canal 

FromNew York, January 31, 
1913, by S.& Cleveland 
(17,000 tons). Dnration 
13$ days. Rates $660 ip, 
including shore trips and 
necessary expense*. Reach¬ 
ing San Francisco at the 
opening of die Panama- 
Pacific Exposition. . 


IVr/lt fa Information, dating ttultt. 
Officer in Principal CtUm. 
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* »«— bnt te highest peak in 
easier to cfitnb than the 
Matterhorn, greater interest is attached to 
the latter. His movies thereof appeal to 
mountaineers and are possessed of distinct 
educational value, While the achievement 
is one of the most brilliant in the history 
of klnematography. 

The 200 Horsepower Curtiss Motor 
for the Rodman Wanamaker 
Transatlantic Flyer 

T HE 200 horse-power aeronautical mo¬ 
tor for the Rodman Wanamaker trans¬ 
atlantic flyer was given a five-hour run 
at moderate speed recently, and is said 
to have behaved well. As the motor had 
had but little limbering under shop power 
it has been thought advisable to keep the 
speed below 1,100 revolutions per minute 
for the first few dayg, but even at that 
speed the nine and one half foot experi¬ 
mental propeller shows a static thrust of 
more than 800 pounds. 

The motor is of the Curtiss V-type, eight 
cylinders, with a bore and stroke of five 
by seven inches. The cylinders are Indi¬ 
vidual, with welded water jackets of non- 
corrosive Monel metal. Each cylinder has 
four tuugsteu steel valves two and one 
fourth inches in diameter with seven six¬ 
teenths inch lift. All thirty-two valves j 
are operated from a single camshaft. The 
cylinders are held down to the crankcase 
by tubular studs from the heads with ex¬ 
tension bolts passing through main bear¬ 
ing caps. All the outside bearings arej 
pelf-lubricated with graphite. 

The crankcase Is composed of 
minium castings, thoroughly bridged. The 
crankshaft la four feet long, two and one 
fourth Inches diameter, and is drilled with 
nu oil duct one and one sixteenth Inches 
diameter. It is made of Imported Krupp 
steel. The connecting rods are I-type forg¬ 
ings with large bearings and oil ducts lead¬ 
ing to the piston pins. 

Water is circulated by large centrifugal 
pumps with double outlets. The cylinder 
heads and valve seats are water cooled, 
and the exhaust valve stems are water 
cooled for almost their entire length. 

Throe rotary gear pumps take care of 
the lubricating system. One large pump 
drives the oil under high pressure to every 
bearing through the main shaft, cam shaft 
and connecting rods; while two smaller] 
pumps keep the lower half dl the case] 
drained. No splash system is employod, 
the idea being to eliminate the waste ofj 
oil and danger of flooding the cylinders 
should the machine assume an unusual 
angle- 

The gasoline intake manifolds are two 
and one half inches in diameter and are 
water jacketed. Ignition at preseut is by 
two-spark magneto, but this may be re¬ 
placed later by two single Bpark Instru¬ 
ments of the half-speed luductlon type. 

The Next Road Congress 

T HE fourth American Road Congress, 
aud the convention of the American 
Highway, all ita affiliated organizations, 
and the American Automobile Association, 
have beeu scheduled for Atlanta, Ga„ dur- 
the week beginning November 9th, 1914. 

This announcement, which has been 
awaited by the various organizations 
working for better roads, was made in 
Washington by J. E. Pennybacker, secre¬ 
tary of the American Road Congress. The 
convention city was selected some time 
ago, but the date was left open until Mr. 
Pennybacker made definite announcement 
in Washington. 

It was also announced that in addition 
to the road organisations, committees of the 
American Bar Association and the Ameri¬ 
can Bankers' Association would work in 
conjunction with the American Highway 
Association to make the fourth road con¬ 
gress crystallise the movement for more' 
uniform road laws and a better system of 
financing road Improvement throughout 


This will be the first meeting of the 
American Road Congress in the South, and 
■If « nmchWod of .tel*** oatrgy and 



The Spirit of Service 


W HEN the land is storm- 
swept, when trains are 
stalled and roads are blocked, 
the telephone trouble-hunter 
with snow shoes and climbers 
makes his lonely fight to keep 
the wire highways open. 

These men can be trusted 
to face hardship and danger, 
because they realize that snow¬ 
bound farms, homes and cities 
must- be kept in touch with the 
world. 

This same spirit of service ani¬ 
mates the whole Bell telephone 
system. The linemen show it 
when they carry the wires across 
mountains and wilderness. It is 
found in the girl at the switch¬ 
board who sticks to her post de¬ 
spite fire or flood. It inspires the 
leaders of the telephone forces, 


who are finally responsible 
to the public for good service. 

This spirit of service is found 
in the recent rearrangement of 
the telephone business to con¬ 
form with present public policy, 
without recourse to courts. 

The Bell System has grown to 
be one of the largest corpora¬ 
tions in the country, in response 
to the telephone needs of the 
public, and must keep up with 
increasing demands. 

However large it may become, 
this corporation will always be 
responsive to the needs of the 
people, because it is animated 
by the spirit of service. It has 
shown that men and women, 
co-operating for a great purpose, 
may be as good citizens col¬ 
lectively as individually. 


American Telephone and Telegraph Company 


And Associated Companies 


One Policy 


One System 


Universal Service 
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f Anything 
worth copy¬ 
ing is worth 
writing with 
I a Mephisto Copying 
Pencil. Smooth writ¬ 
ing, clear copying, long 
wearing—outlasts three 
ordinary copying pen¬ 
cils. 

Two grades of lead—me¬ 
dium and hard lake your 
choice—at any stationer’s 

LAC. Hardtmuth 


34 Eut 23rd Street 


CLOCK MOVEMENTS 

Spring motors end parte manuTiuitured 
All Kind* ot Clock Repairing 

MODEL AND EXPERIMENTAL WORK 
LUX MODEL WORKS. Waterbury. Conn. 


LEARN TO BE A WATCHMAKER 






















When Was Gen. 
Juarez President 
of Mexico ? 

Our neighbors across the 
Rio Grande have been mo¬ 
nopolizing the front pages 
of the newspapers for some 
time now. But with all the 
publicity they have had, 
most of us know very little 
about Mexico. 

Except that Cortez was an early 
settler who fooled the immigration 
officers by burning his ships, and 
then gave Montezuma a wallop be¬ 
low the belt when the latter wasn’t 
looking. 

Since then Mexico has produced 
a number of notable figures. We 
mention Juarez because he was 
making history down there at the 
same time that Richmond Straight 
Cuts were marking off an epoch 
up here. 

The fickleness of popular favor 
has been proved a thousand times: 
Richmond Straight Cuts stand as 
one of the exceptions. The Ciga¬ 
rette that won fame forty-two years 
ago, still remains the best of all 
Virginia Cigarettes. It has a quali¬ 
ty that cannot be forgotten. 

Besidrs the regular package <f20, 
that cigarette; are also packed in 
attractive tin boxes, convenient Jor 
den, ofite or traveling, SO for dOci 
100 for 7Sc. These larger packages 
twill he sen! prepaid on receipt oj 
price, tj row dealer lannot supply 







Quick Return 

The spring in 
handle brings it back 
for the next stroke. 
Keeps the bit in the 
screw. Just pushl 
Fine for cramped 
places or one-hand 
jobs; or for any job. 
It's one of the new 

“YANKEE” 

TOOLS 

tyliz&BenZiTTlaiJianUA 


• “Yankee” Quick Return 
Spiral Ratchet Screw-driver 
No. 130.Price, $1.85 

Your dealer can supply you. 

WrIU ter "'Yen tee’ Teel tul" fee mahemki eng Im.. 
MWm, » "'Yoniee' !W, In Ih, Q.rdii" ftr miliii 

NORTH BROS MFG. CO. Philadelphia 


I SO PROFIT! 

~ FOR ONE MAN 
• /N ONE DA Y 





ROTARY PUMPS AND ENGINES 

Their Orlein ead Development 








experience in mehlne Die», Tool. eed Specie! 
Meehiaery. Expert work. Complete equipment 
NATIONAL STAMPING A ELECTRIC WORKS 


LEARN WATCHMAKING 

end become Independent. Refined, profitable labor 
(ksod-Pai/ino Poeiliotu Secured. Competent men el- 

HHSgtagtgae 

INVESmi«8”Stfh?L«ES 

UNION MODEL WORKS 
in. 



Mon in the movement for Improved wMto* 
lu 1918, about $40,000,000 was expenitod 
by southern Statos on their public roads, 
in addition to the labor of thousands of 
State convicts. Georgia alone had her 
entire convict force, numbering nearly 
5 ,000, engaged lu road construction, ' 

The tremendous importance of g uardi ng 
against extravagance in road expenditures 
In shown by the fact that while a recent 
report of the Census Bureau lndtcSites that 
the total bonded debt of the forty-eight 
States last year win* $419,157,000, to the 
single year of 1912 the States spent about 
$142,OO0.OW on roads. The total Indebt¬ 
edness had been accumulating for years, 
aud yet In one yeur an amount equal to 
about one third wiih tqieiit on roads. This 
subject will be dealt with exhaustively 
at the cowing congress 
One of the principal results hoped for 
by the management of the congress will be 
the establishment of State highway de¬ 
partments In the six southern States 
which have thus far failed to adopt the 
plan of State supervision, namely Georgia, 
South Carolina, Florida, Tennessee, Mis¬ 
sissippi, and Texas. Aside from these six 
States only Indiana and Montana have 
failed to establish State highway depart¬ 
ments for educational or constructive 
work. 

The 1913 American Road Congress was 
held in Detroit, Mich., with an attend¬ 
ance of about 4,000, representing forty- 
four States, and with a vast array of ex¬ 
hibits, In which the United States Govern¬ 
ment, many of the States, educational in¬ 
stitutions, and over one hundred manufac¬ 
turers parflcipated. This year it Is ex¬ 
pected that the congress will have an at¬ 
tendance well over 5,000, and In prepara¬ 
tion for the ex)H)Hltlou to be held in con¬ 
nection with the congress, under the direc¬ 
tion of Charles I’- Light, business man¬ 
ager, the city Is preparing to erect teru- 
isjrary structures covering the entire street 
space on both sides of the auditorium, and 
to close to traffic, during the entire con¬ 
gress, a viaduct extending two blocks 
Steps are now being taken towurd secur¬ 
ing favorable railroad rates ami commit¬ 
tees are being formed to provide for the 
comfort and entertainment of the congress 
which will Include many of the most dis¬ 
tinguished men of the nation. 

Stresses in Railroad Tracks 

A SUB-COMMITTEE has been ap¬ 
pointed by the American Society of 
Civil Engineers to co-operate with a similar 
committee of the American Railway Engi¬ 
neering Association to conduct testB on 
stresses in tracks. The members of this 
committee are as follows: 

A. N. Talbot, Chairman; A. S. Baldwin. 
J. B. Berry, G. H. Bromner, John Brunner, 
W. J. Burton, Charles S. Churchill, W. C. 
Cushing, E. Oerber, George W. Kittredge, 
William McNab, G. J. Ray, F. E, Tur- 
neauro, J. E. Willoughby. 

The Railway Engineering Association 
I appointed a special committee consisting 
i of the men named in the above and in addl- 
. tion thereto the following: 

W. M. Dawley, Vice-chairman; H. E. 
Hale, Dr. P. H. Dudley, J. B. Jenkins, 
P. M. LaBaeh. 

The first meeting of this committee’ 
was held at the Congress Hotel, Chioago, 
during the annual meeting of the Railway 
Engineering Association, March 17th to 
20th, 1914. 

A sum of $10,000 has been subscribed 
by the U. 8. Steel Corporation to defray 
the expenses of this investigation, and this 
sum hu been supplemented with 92,000 
by the American Society of Civil Engineers. 

Murder of an American Botanist 

A MELANCHOLY jiostscript must be 
added to the note published In the 
Scientific American of December 18th, 
1913, describing the unique expedition to 
Amtiotna, Dutch East Indies, undertaken 
by Dr. Charles Budd Robinson of the 
Philippine Bureau of Science. Press dis¬ 
patches report that the explorer was mur¬ 
dered by natives soon after his arrival la 
the Island. Dr. Robinson was a Canadian 
by birth, but was partly educated lu the 
United State*, and was at ooe time on the 
staff of the New York Botanical Garde*. 
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Sand far Drill Catahfaa 

W. F. ft Jno, Banes Coapuj 


“RED DEVIL” No. 10258 


A W Drop Forged Steel Flier (Gun Meta) 
Finiafa) for Auto, Engine, Spark Plug or 
geneml all around purposes. It will do better 
work than the old big nose piier ever did, 
and you can use it in narrow ulacei. A big 
advantage. One only sample pair postpaid 50c. 
SMITH * HEMENWAY CO. 

MO Chxaabws llmt N.w York Ckr 

GROBET SWISS FILES 

^ Am the rtondwd of jmeSUsBO* to 


II7171 I DRILLING 
WIULLi MACHINES 


wssr or w iV D .,Tr.! 

Ht-rona, aim pi. «nd dunblo Any xiMhuKo can o porno 
lh»D sullr Solid for oxUkix 

_WILLUM S BKOK. ftfauou, H.Y. 

Solving Your Difficulties 
to the Manufacture 
of Your Article 

ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
be set up at home. Scientific Amencxn Supplement 


NOVELTIES & PATENTED AR HCllS 


Painted Articles eed Metel Snckitks 

MANUFACTURED BY CONTRACT 
Renela* DU., Metal Stsmsixs. ami Scrtw UtoM 

H. CARSTENS MFG. C0„ 

Mttdels ami Experimental Work 

E. V. BAILLARD C O., 24 Frsatfut St., K.T. 


PATENTS, TRADEMARKS AMD 
COPYRIGHTS PROTECTED 
AGAINST INFRINGEMENT 

Manufacturers, users and sellers of patented 
articles defended against chums for infringe¬ 
ment. We furnish this cut in two aims to 
our agreement holders for use ou nation- ■ 
ery, printed matter or on patented snides 
themselves, and experience teaches that ] 
the warning conveyed thereby prevents j 
many invasions j 

of rights. Casual- y j 

tr Company of /PaTCirreX 
America, with /' 
asset* of more [ "WJIftTW 1 
than $ 2 , 600,000 I ■Y*Jg I 
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Stripped of All Adjectives and 
Advertising Verbiage This 
$750 Maxwell Is 

A CAR DESIGNED FOR THOSE discriminating buyers who yet 
must consider the pocketbook—or who, able to pay more, don’t 
choose to—and who want a light family touring car of ample 
power to go anywhere; of reliability that guarantees a pleasurable 
return sans road troubles of any kind. 

A CAR THAT WILL PERFORM; but also a car that looks the 
part; a car for the man who considers his automobile an everyday 
necessity and who counts the cost A car that is economical in 
cost of upkeep—gasoline, oil and tire consumption. 

YOU HAVE OFTEN SAID that you would be willing to pay a little more for a car 
that looked a lot better. 

THIS IS THE CAR. It has been designed from your standpoint—for thousands of 
others have expressed the same desire you expressed. 

KNOWING THE NEED—the demand—we have designed to meet it. 

AND IT’S MADE JUST AS WELL as it’s designed. Every ounce of metal that goes 
into it has been specified by our chief metallurgist, after the most exhaustive analyses 
and tests to determine the kind of metal—and alloy and heat treatment that would best 
meet the requirements and perform the functions of that particular part. 

BETTER MATERIAL does not enter into the construction of any car on earth at any 
price; for here is the best the science of metallurgy and automobile construction knows. 

THE MAXWELL MOTOR COMPANY offers this car without a mental reservation 
and every dollar we have, and our reputation, stand back of it, to guarantee every 
owner satisfaction. 


Maxwell Motor Company 

(INCORPORATED) * ** 

Detroit, Michigan, Dept. “S. A.” 

















How the American Museum giant model of a flea waa made. 


A Huge Model of the Flea 

N OT the least striking and Instructive of the thou¬ 
sands of exhibits in the American Museum of Nat¬ 
ural History are the large models of coinmou Insects, 
which have attracted the wondering attention of thou- 
aands. Is the mosquito really so fierce an animal? 
la the fly so horrible? Who made these models? How 
did he do it? Probably every one of the visitors to 
the American Museum of Natural History who has seen 
these wonderful models hus ashed himself these ques¬ 
tions. Not one In ten thousand real Ires that the models 
an works of art In their own particular way. and that 
In the whole world there are probably not more than 
two or three artists who are sufficiently skilled In en¬ 
tomology. aud whose handl are sufficiently trained and 
dexterous to produce this work. The American Mu- 
amm of Natural History la fortunate in having secured 
fat Mr. Ignar Matausch one of these very few and 
highly exceptional acientlfic artists to prepare its 
models. It may be safely said that Mr. Matausch Is 
probably the only man on this aide of the Atlantic Ocean 
capable of executing such work. 

Mr. Matausch’s latest creation is a flea magnified In 
wax 1,728,000 times the slae of tile Insect. In bulk. In 
Other words, 1,728,000 actual fleas could be packed into 
Us model ir It were hollow. Although the model excites 
admiration because of the skillful manner In which 
ft was prepared, it tells nothing of the painstaking pre- 
Hmlnary studies which were necessary before work 
could be commenced. 

- Strange as It may seem, no picture has ever been 
made of the living flea. The insect as it is pictured 
tattxtbook* ft* deed insect To the uninformed it 


seems a very trivial matter whether a flea Is magnified 
ill wax alive or dead The entomologist knows better 
He knows that the segments telescojo* after death be¬ 
cause of the shrinkage of the Internal organs. 

Accordingly Mr. Matausch began by making an en¬ 
tirely new external anatomical study of the flea Numer 
ous specimens of the Insect were observed under the 
microscope, so far as possible In the living condition 
When all that could be learned had been thus acquired 
and drawings had been carefully made lo scale, the 
appendages were separated from the body. While even 
the dissection of the larger members In a test for any 
skilled hand, what shall be said of bristles nnd hairs 
so minute that the point of the finest dissecting needle 
Is enormously larger than the part to ls> separat'd? 
The task la not unlike that of severing a human hulr 
from the Scalp with the aid of a crowbar Literally, 
dosens of drawings had to be made to scale; each purt 
had to be minutely measured. 

After all this painstaking preliminary work model* 
of each part were prepared of the desired size In model¬ 
ing clay and forms made In plaster of Paris. From 
these plaster forms hollow models of the parts were 
made In a pro)ierly colored wax composition. The hol¬ 
lows In the wax parts served for the wires In the legs 
and Other supiKirts aud connections which give stability 
to the whole. The finishing of the details of the struc¬ 
ture then followed. Bristles and hairs were prepared 
from German silver wire and placed at the paint n re¬ 
vealed In the drawings by microscopic study. The whole 
model was thereupon colored, assembled -uid treated 
with a coat of lacquer to preserve it 

Those who look at this flea In the American Museum 


of Natural History will sec far more than even the eye 
of a trained entomologist sees with the aid of n powerful 
mlcroseo|ie. So small were some of the hairs (for ex¬ 
ample, the two that project upward from the mouth 
liurts of the Insects) that davs of patient observation 
were required before al Inst their point of attachment 
could be seen In a particularly favorable moment. 

1‘orhups ihut organ of the enlarged Insect which will 
attract most attention is the lilting mechaulsm Aa 
pointed out by C'arroll Fox In a bulletin of the United 
Suites Public Health Service on “The Hal and Its Rela¬ 
tion to the Public Health," the lieu does his biting with 
a beak which consists of three Inner hihI two outer 
parts The middle one of the inner parts terminates 
In a piercing |aiint; the others In saw-like endings. 
They are close together and constitute the sallvury and 
sucking ducts, through which the saliva Is fom>d Into 
the wound and blood extracted The two outer parts 
form u protecting case ut rest and are not Inserted, 
but serve us a guide, doubling back In tile act of biting. 
They probably assist tlie piercing parts from the 
wounds In front, of the beak ure two plate-llke wetn- 
liers, ending In a sharp edge; after the piercing parts 
are Inserted deep enough, they help In enlarging the 
wound. 

It Is with this lienk that the flea sucks up blood. 
When the bulainlc plague Infection prevails, It Is the 
bite of the tleu that transmits the germs from rat to 
man, nnd from man to man. 

For Shlnglea Alone, 750 million feet of timber is 
cut in that part of the State of Washington which lies 
west of the Cascades. 
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The purpose o/ this journal is to record accurately, 
simply, and inteiesttnglg, the world's progress «» scien¬ 
tific knou ledix and industrial achievement. 


The Lesson of a Ferryboat Collision 

T HE recent collision In the North River between 
a Lackawanna Railroad ferryboat and a freight- 
car float, which occurred In broad daylight, 
drawn attention to n danger In ferryboat navigation on 
thin waterway, which only nt-oded such an accident as 
this to allow how disastrous lta roaulta may be. We 
refer to the practice, altogether too common, of navi¬ 
gating two ferryboats which are steaming In the same 
direction, with the second boat In close proximity to 
the one ahead The danger lies In the fact that the 
leading boat obstructs the view of the pilot of the sec¬ 
ond boat to such an extent that, when the lending boat 
changes course, the following boat may suddeuly find 
herself lu close proximity to a craft which was shut 
out from view by the boat ahead, lu the accident re¬ 
ferred to, the "Ithaca" of the Lackawanna Lino loft 
her dock at the foot of Ha relay Street at about the 
same momont as the Erie ferryboat “Goshen” left her 
berth at the foot of Chambers Street. The "Ithaca” 
was sUotmlug on the port quarter of the "Gosheu," and 
no close that a biscuit could be tossed from one boat 
to the other. Then, upon the "Goshen” turning to 
liort and clearing the bow of the "IthHca,” the latter 
boat found herself only a few hundred feet from a 
Jersey Central float laden with ten freight cars. There 
was no room to maneuver, and the float crashed Into 
the ferryliout, crushing and killing throe of the people 
In the cabin. Those who make constant use of the 
ferryboats In the North uud East Rivers will under¬ 
stand from I be above how this accident happened, for 
they will have often noticed that one boat will follow 
another In such close proximity that Its view ahead Is 
very much obscured, particularly as regards the observ¬ 
ing of such low-lying craft as a float or tugboat. The 
danger Is so real tlmt we think It would lx* advisable 
to puss a law requiring ferryboats to reduce speed, 
when In close proximity to u boat ahead, sufficiently (o 
enable them to lie maneuvered In any sudden emergency 
that mny arise 


Stresses in Railroad Tracks 

W E arc greatly Interested to note that a sub¬ 
committee lias been appointed by the Ameri¬ 
can Society of Civil Engineers to co-uperate 
with a similar committee of the American Itallwny 
Engineering Association to conduct tests on stresses in 
rullrond tracks A sum of gio.nuo has lieen subscribed 
by the 1’nlted Slates Steel Corpoiutlon to pay the ex¬ 
penses of this Investigation, and we understand that 
this sum lias been supplemented with by the 

American ISoelety of civil Engineers Doubtless, ns 
the Importune! of II.Is Investigation Is realized, other 
contributions will be tnitlieoinliig, nnd a sufficient sum 
will be available to ..lei ibis Investigation ns com¬ 

prehensive and searching as II must be to secure ade¬ 
quate results 

Ho fur us we know, except for limited experimental 
work done by individual enginonia. there lias been no 
attempt to determine with scientific accuracy the 
amount anil kind of stresses to which modern railroad 
track, including every element from the grade line 
through the ballnst, ties, and rail. Is exposed bv the 
action of moving trains Considering that the track lies 
at the foundation of successful rallioml trnnNpoitmiii) 
it is surprising that It was not subjected periodically 
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to careful and exhaustive physical tests, to determine 
the nature and extent of the stresses to which every 
I tart of it is subjected under the various conditions 
which exist both In track and traffic. Tbeee things are 
know’ll, of course, in a general way. It Is understood, 
for Instil nee, that a soft, yielding spot in the subgrade 
will cause the rail to be subjected to bending stresses 
far greater than those which occur under normal condi¬ 
tions, We know that the same results will follow if 
two or three adjoining ties aro badly tamped while 
those beyond them on either side are fully tumped. 
We know that during the frost of the late winter, the 
heat of the rays of the huh, especially under certain 
atmospheric conditions, nmy soften the roadbed where 
the sun strikes full upon It, leaving the adjoin¬ 
ing streteh of track, which muy be under the 
shadow of a bridge or n building, in a thoroughly 
fioKcti condition—a situation which, as lu the case of 
the uerldeut on the New York Central at Wood lawn 
several years ago, no doubt greatly contributes to derail¬ 
ments Hut the engineer would like to know how great 
and how sudden may be the change in track conditions 
due to such JuxtaiHisitlon of sunlight and shadow. 

These questions and many others will now be deter¬ 
mined by this Committee, which doubtless will take 
up the subject of tie plates, screw spikes, track splkaa, 
the best form of rail-joint fastenings and many another 
subject upon which, even at this late hour, much valu¬ 
able light Is needed. The Safety First movement is 
very much to the front in these days, and we do not 
know of any contribution to safety which can exceed 
In Importance the work of this committee, the list of 
whose membership was given in our last iNsue. 

The Ship and Its Lifeboats 

T HE International Conference on Safety of Life 
at Sea, whose meetings extended from Novemlier 
12th, 1918, to January 20th of this year, has 
published a convention embodying the results of Its 
deliberations, wbteh will l>e ratified on the last day of 
this year, and will come Into force on July 1st, 1015. 
We bopo to give an early and more extended reference 
to this convention; hut for the present we direct atten¬ 
tion to the more lmiairtant aectlons, dealing Ural with 
the construction of ships and second with the provision 
of lifeboats. Broadly speaking, it must la* admitted 
that tbo work of the conference, representing as It does 
the conscientious uud earnest labor of some of the ablest 
and most exiierteuced minds connected with the con¬ 
struction, control uud otieratlon of ships, Is certain to 
exercise a decided influence on the future design and 
operation of steamships 

The conference dealt through Its five sub-committees 
with the following subjects: Safety of Navigation, 
Safety of Construction, Wireless Telegraphy, Life-sav¬ 
ing Appliances, and Certificates. As was to tie extracted, 
the various sub-committees found no difficulty in reach¬ 
ing practically unanimous conclusions on the questions 
of Safety of Navigation, Wireless Telegraphy, and Cer¬ 
tificates The greatest division of opinion develoiied In 
the sub committee on Hufetj of Construction and to a 
less degree in that on Life-saving Appliances; and It 
Is to these two subjects, which to onr mind are Htrlctly 
Interdependent, that we confine ourselves In the pres¬ 
ent discussion. 

It developed during the Inquiry into the “Titanic” 
disaster, held under laird Mersey, tliut In the years pre¬ 
ceding that disaster, the question lmd Iraen raised nnd 
rather fully debated, as to whether the number of life¬ 
boats which n passenger ship was required to carry 
should not have a certain, definite relation to the de¬ 
gree of safety against sinking which had been secured 
In the construction of the ship itself The "Tltautc," 
which failed so completoly lu the hour of extreme trial, 
both ns regards the unslnkatile qualities of the ship 
itself and ns regards the provision of lifeboats, had 
been built, as was shown at the time, In strict conform¬ 
ity to tho requirements of the Board of Trade, The 
Board of Trade rules demanded that the siraclng and 
height of the bulk bends of the “Titanic” should lie such 
thill she could fill two ndjotuliig compartments without 
sinking below n draft that would bring the water level 
within a fool or two of her bulkhead deck. They re¬ 
quired, also, tlmt she should provide lifeboat accommo¬ 
dation for aismt one third of those on board. Both of 
these conditions were fulfilled The "Titanic," however, 
wns so tmdly ruptured that at least five of her compart¬ 
ments were opened to the seu—and she went down; 
furthermore, the boats available carried only about a 
thousand passengers, and over fifteen hundred of her 
complement were lost with the ship. 

The rules adopted by the London Convention require 
that the height and spacing of the bulkheads shall be 
such that three of the largest compartments of a jras- 
sengor ship of the ty|ie of the "Titanic" may be filled 
without endangering the ship, and there are other pro¬ 
visions as to height of bulkheads and the watertlghtuess 
of the bulkhead decks, which if ratified and followed, 
will produce a much safer ship than those built under 
the existing laws. Whether the Bub-committee on con- 


etnietton has gone far enough ia the GUmmskm 
la a question opes to debate? we *t* t«et$Mt fc * 
that it might have made its rules mdreatriagwi 
out imposing any serious burden of cost upon tbo al 


The recommendations of the sub-committee on typ ' 
saving Appliances are so sweeping that we cannot hsl® 
but feel that the committee was unduly influenced ft# 
popular clamor and by the well-meant, but lU-dlgeeted 
opinions of the popular press. This committee calls 
for the provision of lifeboats for every soul on board; 
and this, in the case of the largest trans-Atlantlc liners. 
900 to 980 feet in length, means that their top decks 
must be lumbered up with a mass of lifeboats so large 
that in the event of emergency it is improbable that* 
even under favorable conditions, they could all be BBfely 
loaded and got away from a sinking ship. 

There 1m no doubt that this,provision was influenced 
largely by recognition of the fact that, however perfect 
the sub-division of a big ship may be, there will always 
he the possibility that a serious fire will necessitate 
everybody on board taking to the boats. As against 
this view, It Bhould lie noted that the Committee on Con¬ 
struction calls for the provision of fireproof walls, o t 
bulkheads, running across the passenger accommoda¬ 
tions at stated intervals, which must he capable of am- 
fining a fire to that section in which It originates. If 
this provision la adequately carried out, we believe that 
the occurrence of a conflagration that would drive 
everyone to the boats would be a very remote contin¬ 
gency. To sum up, we consider that it Is entirely within 
the resources and skill of the ship designer andshjlp 
builder to produce a ship which shall be at once prac¬ 
tically unalnkablc and practically fireproof. If this be 
true, such a ship need carry only a limited number of 
boats, sufficient, let us say, for the ordinary use* of 
docking, and for assisting in the transfer of passengers 
to the rescuing whips which have been called to the 
vicinity by wireless. 

The Honeimvir Ambbioah, from the very day of the 
“Titanic” catastrophe, has laid down the principle that 
the proiier method of safeguarding the lives of pas¬ 
sengers at see is to make every ship so far unslnkable, 
that, in the event of serious disaster, it will act as Us 
own lifeboat, and take care of its passengers until they 
can be either brought Into port or transferred at sea 
to other Hhlp*. The mere logic of the thing teaches ua 
that the only safe and thoroughly reliable lifeboat la 
the ship Itself. Fail It be denied that the mass of small 
craft, open limits, motor boats, life rafts and what not, 
that encumlier the top deck of an Atlantic liner are, 

In a sense, a confession of failure—an admission on 
the part of the architect and ship owner that although 
they have succeeded lu making the ship big, fast and 
luxurious, they have not succeeded in making her safe? 
We note that our contemporary, tho Engineer of Lon¬ 
don, Is now tnklng this sensible view of the case. 
“Boats,” It says, “are a continual rebuke to the ship¬ 
builder and the ship commander; for they remind him 
that his skill Is still so far wanting that his vessel is 
still liable to accident on the high sea It must be the 
object of both men to remove that rebuke.” 

However, the London Conference calls for boats for 
oil. We understand that one of the big 000-foot ships 
that will mHkc her maiden trip to New York during 
the coming summer will enter port with no less than 
ninety-two lifeboats crowded ujion Its top deck. Well, 

If It. must be so, we cau only express the hope that the 
gradual appreebitlon of the fact that a Mg ship can be 
roHde practically unslnkable, will lead to the reduction 
of this unnecessary top hamper, and that ultimately a 
few large and well found motor boats will take their 
place. 

Delta Rays 

T HE name 8 ray was ghen by J. J. Thomson in 
1905 to the slow electrons emitted by polonium 
and which has previously masked the positive 
ehurge of the a rays. A little after Rutherford discov¬ 
ered a similar emission for radium and showed that it 
Is not cxclualve to the source of the a rays, but is pro¬ 
duced by all bodies struck by these rays. 

Recently Oargan anh Bumsleud have shown that cer¬ 
tain rays of a sheaf of 8 rays are endowed with greater 
velocities than those which hnve hitherto been meas¬ 
ured ; a retarding potential difference of 1,700 volts does 
not stop them. In a recent memoir Bumstead arrives 
at the following results. When a rays strike a metal 
they Cause the emission of electrons of which the veloci¬ 
ties vury progressively from a very low figure to about 
three thousand million centimeters per second. He 
proposes to call all these 8 rays. At the name time there 
is an emission of laisltlve ions from a metal placed in 
u high vacuum and bombarded by a rays: these ions 
seem to come from gas absorbed Into the surface of the 
metal. 

When the 8 rays encounter a solid, they produce OU 
emission of slow electrons which Bumstead calls ter¬ 
tiary electrons. Their number is much greater than 
that of the 8 rays which produce them. 





fftw find RaStmA Ik Ieeloadr-Aeeoxdtaf to a dto* 
ptok<*wa CoptoWn* * ntaoftd 60 altos in length 
h tote wit its fatiaod. At present thaw ia not a mile 
of faSroad in the -whole of that Island; indeed, U ia de¬ 
void even of good roads, M we under* tand the term in 
tola oountry. Such road* w exist In the bland are 
mm bridle path*. 

Weed Spring Tire*.—An intareating experiment has 
been made in England with wood spring tires which have 
been fitted to a one-ton motor truok. The experiment 
ha* been satisfactory aa far as it has gone, as the wood 
bleak* do not appear to have been deformed and show 
little sign* of wear. Tht Engineer state* that these 
results were obtained after a run of over 3,000 miles. 

The Coal Held* of the Antaretic.—Prof. Edgeworth 
Davis, lecturing before the Royal Geographical Society, 
stated that he did not believe the world as yet realized 
the scientific as well as the commercial importance of 
the great ooal fields which Sir Ernest Shackle ton dis¬ 
covered at the head of the Beardmore Glacier, and 
which in a small strip oontain probably a* much ooal 
M exists in all the unworked ooal fields of Great Britain. 

Tunnels Versus Bridges.—The idea that a tunnel can 
be compared favorably with a bridge, in point of its 
capacity for a given oost, is erroneous and unfortunately 
is very widespread. A bridge such ns that proposed 
across the North River would accommodate six to eight 
times as much traffic as oould be sent through a tunnel; 
in other words, the coat for a given amount of traffio 
would be very much greater for the tunnel than for tho 
bridge. 

The Father of the Dreadnought.—To the lately de¬ 
ceased Cuniberti, Major-General of the Italian Naval 
Engineering Staff, is due the credit of having first sug¬ 
gested the modem dreadnought. It was he, also, who 
suggested the modem type of scout, and he was one of 
the first to study the question of the application of liquid 
fuel to marine boilers. It was his influence whioh led to 
the adoption of this fuel in the Italian torpedo boat 
service. 

Gatnn Leek as a Dry Deck.—One of tho looks of the 
Panama Canal at Gatun has been put to tho novel use 
of aerviog as a dry dock for the overhauling of five of 
the submarines, T-l to T-5, which have been stationed 
at the Atlantic entrance to tho canal sinoe December 
12th last. The look chambers are arranged in pairs, 
and it is therefore possible to use onn of them as a dry 
dock without interfering with the passage of vessels 
through tho other. 

Panama Grows More Healthy.—The last report of the 
Department of Sanitation at Panama for the year 1913 
shows that for the Isthmian Canal Commission and the 
Panama Railroad Company, out of 56,054 employees 
there were 473 deaths, giving a rate per 1,000 of 8.35. 
This is the lowest rate recorded since tho United StateH 
took possession of the Canal Zone. The next lowest 
was in the previous year, 1912, when the rate per 1,000 
was 9.18. The highest, 41.73, occurred iu the year 1900. 

A Transformed Tank Ship.—A sailing tank ship, 
"Jules Henri” of Marseilles, has recently been trans¬ 
formed into a motor tank ship at Wilton’s shipyards in 
Rotterdam The ship, which originally was 76 meters 
long, was out in half after the masts had been removed, 
and a new section 17 meters long was built at the break. 
Two Diesel motors eaoh of 500 horse-power were then 
installed. Tho transformed motor tank ship is now 
93 meters long by 12.25 meters wide, and has a capacity 
of 3,000 tons of oil. After a first voyage to the Black 
Sea the ship will be employed regularly between Europe 
and America. 

Two of the Most Recent Types of Oerlikon Steam 
Turbine* are now runuing in the central electric station 
of Stockholm, these bring of 10,000 horse-power size. 
Turbine and dynamo make up a compact group, and the 
turbines are of a new design, whioh is claimed to have 
a number of advantages, one of these being a low steam 
consumption of 7.9 pounds per horse-power hour. The 
turbines operate at 3,000 r.p.m. standard speed. 8uoh 
turbines are made up as usual of blade wheels oach in a 
separate steam chamber, hut the combination of speeds 
and pressures within the turbine is based on a somewhat 
novel theoretloal design. 

Concrete Poles Withstood the Storm.—The great 
strength of reinforoed concrete telegraph „ poles was 
proved to a demonstration during the violent storms 
of this winter. The Pennsylvania Railroad Company 
states that this was shown in the oase of their telegraph 
lines, where a large number of reinforoed concrete poles 
were exposed to the reoent heavy storm, which prac¬ 
tically isolated New York dty. Though many of the 
wooden poles were broken down by the wind, in no oase 
did a reinforced concrete pole fall, and this in spite of tho 
toot that so severe was the stress that the wooden cross 
sms upon some of three poles were broken. They are 
toads of Portland cement, reinforoed with steel rods. 
They have the further advantages, in addition to their 
strength, that they do not rot at the ground, and that 
E*f" atrar rust as do toe steel poles. 


Electricity 

Mareeal’s Radiotelephone Experiments.— Aooordlng 
to press dispatches, Mr. William Marconi is meeting 
with considerable success in his wireless telephone ex¬ 
periments, and is confident that transatlantic radio- 
telephony will be an accomplished fact at some not 
tax distant day, Mr. Marconi has been conducting 
experiments from tlie Duke of Abruzzi’s flagship, the 
"Regina Elena,” off Agosta, Sicily, and has succeeded 
in maintaining radioteleplionio communication with 
ships from 18 to 43 miles distant. In connection with 
his receivers Mr. Marconi has been using phonographic 
recorders and hag succeeded in recording telegraph 
signals from Clifden, nearly 2,000 miles distant, and 
from Canada, 4,000 miles away. 

Copper Wire can now bo made by an electric bath 
process, whioh is said to lie very successful. A lino 
oopper wire is connected to one polo of a battery, and 
is made to traverse a bath of sulphate of oopper suoh 
as is ordinarily used for eleotro-plating, with a small 
amount of sulphuric acid added. In the bath is placed 
a heavy copper plate aa the sooond electrode. The fine 
wire acts as a core and is covered with tho deposited 
oopper. Then after passing through a washing tank it 
is dried and runs upon a reel on which it is hardened by 
means of friction. The wire then returns to the plating 
bath and takes another layer, and so on until it has 
attained the required thickness. It is advisable to have 
tho plafing done by degrees and not all at once, aa tho 
metal has a better quality. 

Effect of Parallel Condensers on Receiving Antennc. 
—In a paper on ‘‘The Effect of a Parallel Condenser on 
tho Receiving Antenna," read by L. W. Austin at tho 
March meeting of the Institute of Radio Engineers, it 
was brought out that tho practioe of using a variable 
condenser in parallel with all or part of tho inductance 
in the receiving antenna to reooive longer waves is con¬ 
venient inasmuch as it does away with tho necessity of 
small induotanoe steps and reduces the total amount of 
induotanoe required but is usually found to be legs effi¬ 
cient than pure inductive tuning. Tables showing the 
effects of different values of parallel capacity for two 
sizes of artificial antenna were shown. Tho readings 
were made with a galvanometer replacing the telephone. 
As the capacity was increased and tho inductance de¬ 
creased, the galvanometer deflection decreased. Re¬ 
placing one half tho induotanoe by capacity decreased 
the deflection about one third. Practically the same 
results were obtainod with the real antenna. 

The Number of Licensed Wireless Stations.— 1 The 
annual report of the Bureau of Navigation, Radio 
Division, for the fiscal year ended June 30th, 1913, 


showed tho following. 

Class. Radio Station Licenses Issued. Number. 

Commercial, ship 145 

Commercial, tand 22 

Special, land 17 

Amateur 1,312 

Total 1,406 

Grade. Radio Operator Licenses Issued Nuniiier. 

Commercial, 1st 1,617 

Commercial, 2nd 315 

Experiment and instruction 8 

Cargo 1 

Amateur, 1st 1,075 

Amateur, 2nd 766 

Total . . 3,782 

Records 

Total number of inspection records filed 3,910 


Since then, up to January 10th, 1914, 405 commercial 
radio operators' lionises and 679 amateur radio operators’ 
licenses were issued. 

Stimulating Plant Growth With X-rays.—Experiments 
made by Dr. Schwartz, a German scientist., show that 
X-rays stimulate tho growth of plants and of lhing tissue 
in genoral, but in order to produce good results it is re¬ 
quired to adjust the valpe of tho rays in order to prevent 
a destructive action such as can also take place without 
due o&re in making use of them. Should the exposure 
to tho rays be too long, the effect can exceed tho projxir 
limits and become dangerous. Working upon plants, 
he finds that an under-exposure of 30 seconds has no 
appreciable effect of any kind upon the grow Lh, and, on 
tho contrary, a long exposure of 5 minutes is seen to 
alter the tissues and liindor the growth of the plant. 
The proper time appeared to bo 150 seconds, and shortly 
after exposure to the rays tho plants were so much 
stimulated that in three weeks’ time they had grown 
to double the height of the other specimens. Such 
experiments were made with tho use of young sprouts, 
and not upon plants iu ail advanced state of growth. 
As to the effect on the tissues of the human body, he 
finds that in the case of wounds where there is a decrease 
in vitality of Structures, this is stimulated to quite a 
degree, so that, for instance, an obstinate wound will 
heal up after a few stances. It is well known that tho 
X-rays will produoe severe burns upon the Bkiu, but 
this is oauoed by a too strong action. 


Science 

Wising of Two Explorers.— The Bulletin of the Ameri¬ 
can Geographical Society states that there is no longer 
any reason to doubt the report that the explorers Harry 
V. Radford, of New York, and T. G. Street, of Ottawa, 
were killod by Eskimos at Bathurst Inlot on or about 
June 6th, 1912, as tho result of a quarrel. 

A New Estimate of the World’s Radium Supply.— 
How large is the quantity of radium salts existing at the 
present time* At a lecture recently given in France, 
Besson placed the amount at about seven grammes. The 
price of a gramme of hydrated bromide of radium is 
about $80,(XH) more or less, winch means that a gramme 
of pure metallic radium must be worth about $156,000, 
or m other words ulsiut $78,(XX),(XX) a pound. 

A Fatigue Museum.—Mr. Flunk B Gilbrolh, the well- 
known efficiency engineer, lias Rtarted a museum of 
devices for eliminating fatigue in industry The museum 
is in Providence, R. J. Among the exhibits to lie found 
in tho museum are factory stools and chairs of many 
kinds adapted to many lines of work for both men and 
women employees Ultimately the museum will contain 
a permanent exhibit of all kinds of factory devices that 
affect the physical well-being of the worker, it is not 
limited to machine safeguards or sanitary arrangements. 

The Turco-Persian Boundary lias heretofore been one 
of tho problematical features on the map of Asia. As 
far haok as 1843, a mixed comiriisHion attempted to 
define this frontier with only partial success, and since 
that tuno repeated efforts have been made by the great 
powers, os well as the two countries immediately con¬ 
cerned, to complete tho task, but Hie boundary lias re¬ 
mained rather a zone of debatable territory than a 
definite line Finally, in November of last, year, a com¬ 
plete understanding on tho subject was reached, and a 
protocol was signed in Constantinople in accordance with 
whioh a commission consisting of British, Russian, Turk¬ 
ish and Persian delegates will undertake a survey of the 
boundary This is expected to require at least 18 months, 
and will doubtloss be productive of interesting geo¬ 
graphical results. 

The Lowest Temperature Recorded In the Atmos¬ 
phere.—The “record” low temperature registered in a 
sounding-balloon ascent is reported from Batavia, where 
on November 5th, 1913, the remarkable minimum of 
91 9 deg. Mow zero Cent. (—133.1 deg. Falir.) was 
found at an altitude unfortunately unknown, as the clock¬ 
work stopped during tho ascent, but supposed to be about 
17 kilometers (10.6 miles). On December 4th, an almost 
(>quai]y low minimum was registered; viz., —90.9 dog. 
Cent (—131.6 deg Fahr), at an altitude of 16.5 kilo¬ 
meters (10 2 miles). In this case, the apparatus worked 
satisfactorily and recorded an extraordinary rise of tem¬ 
perature between the above-stated minimum at 16.5 
kilometers and a reading of —57.1 deg. Cent, at 26,040 
meters (16 2 miles); i. o., a total rise after entering the 
stratosphere of 33.8 Cent, or 60.8 Fahr. degrees. On 
August 6th, 1913, a balhsm sent up at tho same place 
showed a rise of 18.9 Cent. (34.0 Fahr.) degrees after 
passing the altitude of minimum temperature. In this 
ease, the balloon rose to 22 kilometers (13.7 miles). 
These observations show that tho name "isothermal 
layer,” applied to tho stratosphere, is sometimes a 
misnomer 

A Comedy in Antarctic Nomenclature.- • Apropos of the 
editorial “Mawwm and Wilkes,” published in our issue 
of March 14th, it, appear* that, American geographers 
have been over-sanguine in assuming that the name 
"Wilkes Land" was at last indelibly inscribed on Ant¬ 
arctic maps As pointed out in our editorial, a British 
chart of 1856 shows this name in its propor place. For 
tho past lialf-eenlury, however, the backings and fillings 
of British cartographers concerning the name and it* 
application have furnishix! diversion to Americans on- 
dowed with a sense of humor, mid have been taken 
an grnrnl xerteux b\ others. The latest, episode in tho 
oomod\ (as we prefer to consider it) takes the form of a 
map published in our English contemporary Nature of 
March 5th, page 12. Here we find "Wilkes land” 
printed where it belongs, but, in type' winch conveys an 
unmistakable impression of evanescence, while imme¬ 
diately beneath it, spread over tlie same tract of land, 
appears in lurge, bold letters tho name “ King George V. 
Land.” The latter name is a little over a year old, 
having occurred for the first tune in a wireless message 
of February, 1913, from l)r. Mawson, who was then in 
Adobe Land. We believe, however, that. Mawson had 
no intention of giving this name anything like the geo¬ 
graphical extension indicated by the chart in Nature. 
A definite statement, from him on this subject will Le 
awaited with interest, though it can in no wise affect the 
validity of tlie earlier name. For American geographers, 
at least, tht' long stretch of tho Antarctic between Victoria 
Land anti Kaiser Wilhelm Land will remain "Wilkes 
Land” until tht' time -now, perhaps, measurably near 
at hand—when this portion of the Antarctic is annexed 
by the Commonwealth of Australia Tlioi , of course, 
wo shall have to accept whatever name tho Australian 
authorities ohoose to assign to it. 




Motor Vehicle* on Runner* 

A LTHOUGH It Is possible with little snow on the 
ground to run a motor cycle with Its rubber tires, 
It has been found Impossible to do so when the fall 
measures several Inches. A resident of Galt, Ontario, 
has solved the problem as shown In one of our photo¬ 
graphs. The rubber tires were taken off the front wheel 
of the machine, and off the wheel on the 
side car, which Is attached to the machine, 
and runners were bolted to the rims of 
the wheels The rubber tire remains on 
the rear wheel of the machine for driving 
purposes, but the runner on the front 
wheel makes the rut, thus permitting the 
use of the one tire. The motor cycle has 
been given a thorough test, going through 
a foot of snow without any trouble at all. 

The same Idea applied to commercial 
use Is pictured In the second photograph, 
which shows a three-wheeled tractor haul¬ 
ing a truck through the snow. Obviously, 
only the drive wheels need contact with 
the ground. The other wheels make work 
by crushing through the snow, and If suie 
ported on runners materially reduce the 
work of the motor. The runners may be 
applied or removed very readily This 
is a good suggestion for motor truck own¬ 
ers to Jot down for use next winter. 

Lifeboat Test Off Sandy Hook 

N HVEH, probably, has greater interest 
been aroused in the question of life¬ 
boat construction than at the present time 
This Is natural; for the loss of the 
"Titanic" is not so far removed, but Its 
lessons are still foremost In the minds of 
shipbuilders and shipowners; and the past 
winter, with its unusually boisterous 
weather and Its exceedingly long list of 
wrecks at sea, In which the llfebout bus 
been called iuto constant requisition, 1ms 
concentrated attention on tbese small craft 
as never before. Indeed, next, to the sub¬ 
ject of hull construction, the matter of 
lifeboats and their stowage was the most 
Important that came up before the Lon¬ 
don Conference on Safety at. Hea. 

We present Illustrations of a new ty|K» 
of ateel lifeboat which, on two successive ' 

days last week, was subjected to severe 
tests lu the presence of Gen T'hler and the Board of 
Supervising Inspectors of Washington, I). C. 

The lifeboats were designed by Capt. Lundln, aud they 
embody the result of many years of practical exiierl- 
enco and observation. It will bo seen that they are a 
wide departure from what might be called the whale¬ 
boat type of lifeboat, with which we are all familiar. 
The craft embodies the stability and grout carrying 
capacity of the raft with the maneuvering qualities 
of the standard type of bout. This was shown In a 
series of tests off Handy Hook on the second duy, when 
a 24-foot boat, heHvily laden and propelled by six oars, 
showed a surprising turn of speed and excellent 
maneuvering abilities. The boats are built of galvan¬ 
ized sheet Iron, aud they consist of a decked hull with 
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sides extending about 15 Inches from the deck, and 
provided with weatherboards which automatically lock 
themselves In the upright position on being raised. 
When folded down, they form a Arm platform to rest 
the second boat on, no other chocks being necessary 
for the top boat An excellent feature Is the provision 
along each side of a very thick continuous fender of 



Eliminating unnecessary work by the use of sled runners. 

balsa wood, which is flat on Its inner side, where it 
lies a gainst llte hull, aud is molded on Its outside to 
conform with the generally rounded scow lines of the 
lifeboat Balsa wood Is about 40 per cent lighter than 
cork, and the fenders alone would assist materially In 
keeping (he Isiut a float 

The Lumliii boat Is of true lifeboat construction with 
an outer and inner floor, both of steel. The bottom Is 
divided Into numerous watertight compartments, each 
of which Is provided with a manhole and watertight 
manhole cover The Inner floor, or deck, even when 
the boat Is loaded with sixty or more persons, Is well 
above the walerllne, and each compartment Is provided 
with drain pii*es for self-clearing, equipped with float¬ 
able ball valves of a long tried pattern, which prevent 
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the water from aquatterlng np (Mm below, The epiM 
provided for passengers is, thereto* sett-baUlag, 
any spray or water that may enter the boat quietly 
drains away. 

In the test on Saturday three boat* were pot through 
their exercises; one, a 24-foot metal boat Witt the 
Lundln features, of the general ship’s boat model, but 
of very fun body and provided with balaa- 

- wood fenders; another, a 28-foot Lnndln 

boat of the scow type, with double bottom 5 
and the third, most Interesting of an, 
was a large 30-foot power-propeUed host, 
provided with a large watertight steel 
cabin, driven by a 24 home-power Stand¬ 
ard motor, and equipped with a wireless 
outfit capable of sending messages for 
seventy-five miles. The power lifeboat 
can make six or seven miles, under power, 
and in the case of shipwreck Is capable 
of taking eight or ten other boats In ten 
and holding them together, head to sea, 
and by means of Its wireless, bringing up 
the rescuing ship. The superstructure of 
the closed cabin Is generally semi circular 
In cross section, with bulkheads closing In 
the forward and after ends. In each 
bulkhead are two large steel doors which 
are dosed against rubber gasket*. The 
cabin can hold sixty or more people, and 
ventilation Is provided by a series of 
hinged portholes ranged along the sides. 
The lower part of these portholes forms a 
rowlock, and the opening Is Just large 
enough to permit free movement of the 
oars. 

The weight of the double bottom and the 
drcular form of the cabin combine to give 
to these boats absolute self-righting quali¬ 
ties. This was proved In a test which is 
herewith Illustrated, In which the boat 
was rolled over, by means of a crane, until 
It was bottom upward, and then released. 
Within two or three seconds' time it had 
righted, tho heavy weight of the double 
bottom, combined with the form of the 
cabin, making this result Inevitable. Capt 
Lundln believes that a boat of this kind, 
even if filled with passengers, might be 
entirely rolled over by a breaking sea, 
without endangering the lives of the pas¬ 
sengers. 

The experience already had with steel 
lifeboats proves that they are able to go through a 
degree of rough usage without springing a leak that 
would completely disable any wooden lifeboats. 

The difficulty experienced In endeavoring to launch 
the lifeboats of the “Volturno,” shows that the wooden 
lifeboat Is doomed, should It be swung while It Is being 
lowered against the side of a rolling ship, or should It, 
when In the water, be swept against the hull of the 
vessel. The wood In such a case splinters badly and 
heavy leaks are developed. The steel lifeboat, on the 
other hand, has shown that It can suffer a surprising 
amount of distortion and come through the ordeal 
watertight. One of our Illustrations shows a standard 
metallic lifeboat on an American coast liner which 



Power lifeboat towed at 18 knots in Stability test of Lundln power lifeboat with ten people on the ralL The insert Note the high bow, stool eabfal 

rough water. shows the boat capsized but afloat. and wireless outfi t, 
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T HUS far In our study of the problem of our Navy 
we have shown: 

First, that the necessity for the creation and main¬ 
tenance of a navy of the first class haN been imposed 
Upon the United State* by circumstances over which 
this country had no control. We have seen that, 
although it was the dream of the Fathers of this re¬ 
public to found a new nation, which, free from any 
entangling foreign alliances, should exemplify and per¬ 
petuate within Its own borders those principles of lib¬ 
erty and equality which had been written Into Its Con¬ 
stitution, the day ultimately arrived—as it was bound 
to do—when a resistless destiny thrust thlH country out 
Into that broad arena of world politics, wherein Is being 
carried on an eternal and Inevitable struggle for Inter¬ 
national pre-eminence. And It was shown, further, that 
by forbidding the partitioning of China, and by build¬ 
ing and fortifying the Panama Canal we have rendered 
this country the very storm center of that greater strug¬ 
gle for commercial and naval pre-eminence, which the 
opening of this waterway and the development of the 
Orient 1 b certain to produce. 

Second,-we have seen that, although our Government 
at first responded nobly to the call for a greater navy, 
and thereby showed Its recognition of the fact that the 
day of our Isolation wch over, and that we must hence¬ 
forth accept, the burdens and exercise the functions of 
a great world power—of late years we have been guilty 
of the inexcusable folly of neglecting our Navy, and 
this at the very time when wo were affirming our world 
Itolldes with a definiteness and daring for which mod¬ 
ern history presents no parallel. It was shown that we 
have curtailed our naval construction during the years 
when the nations that would be most likely to challenge 
our policies were accelerating their own naval construc¬ 
tion; with the result that. In the event of dispute, we 
may have to accept the alternative of an ignoble aban¬ 
donment of our policies or a crushing defeat upon 
the high seas. 

Third, we have shown that the highly technical and 
spec tallied nature of the modern Instruments of war 
haa largely obliterated the advantage of certain mental 
and physical characteristics, In which dur people have 
been pre-eminent; with the result that the issue of 
future wars will depend more than ever upon the pos¬ 
session of a preponderance of the mere materials of 
war—that victory In the great day of trial will lie with 
the fleet which can concentrate the greatest number of 
heavy guns In a given length of battle line. We proved, 
furthermore, from the pasf history of our country that, 
although the cost of a fleet of fighting ships Is enor¬ 
mous, It Is positively Insignificant In comparison with 
the cost of unprepareduesa, as shown by the fact that 
policies of retrenchment—-that is to say, peace policies 
that were provocative of war—have saddled this Coun¬ 
try with an annual pension roll of 1180,000,000. 

Now since war, with its Irreparable loss In life and 
treasure and lta crushing legacy of an enormous annual 
pension roll, la the greatest physical calamity that can 
fall upon the country, simple common sense demands 
that, If any means can be found to prevent war—to 
Insure against its losses—they shall at once be 
adopted. 

Geographically, the United States Is so situated that 
thore M only one direction from which a first-class 
foreign power could wage war with any hope of success, 
and that Is from over sea. Furthermore, no power 
would dxegm of sending Its fleet over aea unless It could 


meet us with such a preponderance of force as to render 
victory certain. 

The possession ftp the United States of a powerful 
and well-balanced navy, fully equipped and manned, in 
constant training, awl with a reserve of ships and men 
capable of swift mobilization, would be an absolute 
insurance against war— .IF, ANI) ONLY MO LONG AM. 
THAT NAVY WAN MAINTAINED AT A CEUTA IN 
STANDARD OF STRENGTH WITH REGARD TO 
ITS POSSIBLE OPPONENTS. 

“Its possible opponents;" and who are they? Eng¬ 
land? No; for we could not hope to match her enor¬ 
mous navy; nor Is It necessary. Not only do the Inter¬ 
national Interests of that country broadly coincide with 
our own (the Monroe Doctrine, for Instance, was pro¬ 
claimed with her approval and still receives her moral 
support), but both the British government and Its peo¬ 
ple are distinctly friendly In their attitude to the United 
States In witness whereof, take note of her patience 
In the matter of the Panama tolls, and her admirable 
self control and tact In the delicate situation brought 
about In Mexico by the killing of one of her subjects— 
a kind of international episode In which it has ever been 
her policy to strike with a swift and unsparing hand. 

With the British Navy eliminated as a standard of 
comparison, we come to that of Germany. Is Germany 
a possible opponent, and must we match her navy ship 
for ship? She Is, and we must And we say this In a 
Hplrlt of the most frleudly appreciation of that great 
country and the genuinely pacific spirit of its present 
Emperor; and in the belief, moreover, that the Ger¬ 
mans, like ourselves, would deplore any such deadlock 
between our national policies and their own.as would 
call for the stern arbitrament of war 

Now It Is a fact, well understood In diplomatic circles, 
that tho whole of Continental Kurotie, and Germany in 
particular, regards the Monroe Doctrine with—well, to 
put It gently, with no friendly eye. The Isst-immed 
country has vast and rapidly-growing commercial and 
Industrial Interests In the Iji tin-American republics and 
In South America. 11 1 h consistent with the proud, ex¬ 
clusive and self-assertive spirit of the German that 
he should wish to deal with any complications which 
might arise In those countries, directly—with the 
"mailed fist" let us say—rather than by proxy, as In 
the present Moxlcan crisis, 

And across the Pacific Mes that vast Empire of China, 
fabulously rich In Its undeveloped resources, and a 
tempting prise for the greater European powers, as the 
events following close upon the Japuiiese-rhliieec war 
so clearly proved. Eugluud, Germany, and France 
would have created “spheres of Influence"— a phrase 
which, translated Into its literal meaning and Inevit¬ 
able consequence, means partition and iKissesslon. As 
against this, we have proclaimed the policy of the 
“Open door" and “The integrity of China ” Add to 
thla tho fact that we stuud guard (with "mailed fist" 
if you please) at both isirlals of the key to the whole 
naval and commercial situation—the Panama Canal— 
and It will surely be evident that the United States 
should hasten to restore her navy to the second rank 
which it held in 11)06, when It showed a positive super¬ 
iority In strength over that of Germany, our possible 
opponent 

The question of the strength of a navy t» a purely 
relative one. Our navy is strong or weak, solely in Its 
relation to Wws strength or weakness of the navies of our 
possible competitors, The champion wrestler of tfte 


village green finds that hr is a mere novice tn the near¬ 
est toum, and the subject for jeers urul laughter <n the 
arena of a cosmopolitan city 

The citizens who, In October, Hill, gazed upon the 
fleet of 127 ships, including 81 first-class battleships, 
strung out in t*ic Hudson River from Npuyten Duyvil to 
Forty-second Street, were not to be blHmed if they be¬ 
lieved that fleet to l)e a mighty aggregation of ships 
and men. ready and able to steam out past Sandy Hook 
and crush any fleet that could be sent against it. But If 
they had been tofil that the German fleet would havo 
reached from Spuyten Duyvil to Staten Island, ami the 
Brlllsh fleet to Sandy Hook, they would have realized 
that naval strength, like the skill of the village wrestler, 
Is strictly relative 

Many years ago there was created a General Board 
of the Navy, with Admiral Dewey at its head, for tho 
express purpose of studying this question and drawing 
up a programme of construction, which, if strictly fol¬ 
lowed, would maintain the United States Navy at such 
a standard of strength, that this country could pursue 
Its policies without any fear of challenge or attack 
If this policy had been followed, the nation. In 11)20, 
would have possessed a battleship strength of forty- 
elgbt, with the necessary cruisers, scouts, destroyers, 
submarines, colliers Hnd supply ships In proper propor¬ 
tion. 

“Such a policy,” says a distinguished naval authority, 
“would have fulfilled all the necessary conditions; would 
have keix the Navy of the United Slates second to one 
only ; would in my firm conviction have discouraged the 
world rare m armaments and ultimately tended to 
their reduction; and most assuredly would hart tended 
to world peace; for we hnvc no blow to strike ourselves, 
and however strongly questions of race expansion, trade 
rivalries, and conflicting Interests might urge other 
nations to strike us, the blow would never be struck, 
If we possessed h fleet which Insured their defeat." 

And what became of this programme? If went Into 
the archives of the Government, and there It slumbera 
to this day And there It Is destined to lie until the 
breath of life Is breathed Into It by the will of the people 
as expressed through their representatives In Gongress. 

The Naval Board programme was never adopted In 
the give-and-take of politics this, the most vital ques¬ 
tion affecting the welfare of the nation, was thrown Into 
the political bag In common with such relatively minor 
mailers us rivers and harbors, ismslons, good roads and 
a hundred measures of purely local Interest, and it came 
out of (he shuffle cut down to a yearly quota of (wo 
battleships per annum. And In four out of (he past 
eight years even that modest programme Iihs lieen cut 
In half 

Hence, If we are to retain our former standing, we 
must not only build up to the standard set by the Naval 
Board, but we must Increase the yearly addition by the 
number of ships omitted. To bring our fighting Hue up 
to a standard of streugth which will deter Germany 
from risking a conflict for the control of the Garihliean, 
we must build six dreadnoughts per year for the next 
three years und two or three per year for the years 
immediately following, carrying on this policy uniII 
Germany, realizing the ho|ielessness of any successful 
challenge of the Monroe Doctrine, sliall desist 

For It Is a fact, too little understoiid by our Congress, 
that the ambitious German naval programme, inaugur¬ 
ated a few years ago, was aimed, not at England but 
at the Monroe Doctrine. Had we maintained the load 
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which we held In 11)05, Germany would never hiive at- 
temided to outbuild us, England would never luive taken 
alarm at German nctlvlf.t, the added lnmn*<* in hei 
own and the German programmes would not have Is-eii 
made, and the so-called race In armament* would never 
have begun 

It taken four joura to build a ImttleHlilp and train 
her crew to full elliclencj If we build *lx battleahlim 
a year in HIM, 1!»15, and 101(1, we mIiuII have a first 
line of battle of HO dreadnought* In oommiHHUm in lirjl), 
and a second linn of ltl pre-dreadnought* In Hint jenr 
Gerniaijy will have a flr»t Hue of :«l dreadnoughts, of 
which 11 will be ttaUle-mil*er* of lighter gun power 
und less heavily armored than our battleships. she will 
have a second line of 15 pro-dreadnought* In a sting 
gle for the command of the Oarihlienn, we would Ik* 
oiHirntlng within easy reach of naval buncn— (fcrnmm 
would tie nearly 4,000 mile* from her own The odd* 
would Ik* decidedly In our favor: and under Kuch con¬ 
dition* Germany would not rl*k the Ion* of her 
flee! In a great naval war Hhe would never send her 
fleet aero** the Atlantic, except with a preponderance 
of naval force no great a* to ln*ure a certain and * weep¬ 
ing victory. 

Similarly, If our exclusion of the .lupnitOMc brought 
on a war with Japan. Involving a content for the pos- 
aesalon of the Philippine*, we would lie operntlng at a 
great distance from our nnvnl base*, and, like Germany, 
should reftutre a preponderance of uuvul. force to Insure 

Battleship* are cheaper than lmttlos, and the building 
of six dreadnought* |>or year for the next three years 
Would place ns In a position which would effectually 
discourage the present race In armaments, maintain 
our policies beyond all fear of challenge, and preserve 
the |H*ace Indefinitely. 

Hut the cost/ Hi* drcadnoufiht* per yrai foi thine 
I/ram would man a total of eighteen The f1X0,000,000 
peneion Mil for the present year alone would rover the 
rout. 

Suggestion for Proviso High School 

T HE editor of this newspaper 1* a constantly de¬ 
lighted reader of the Scientific American, which 1* 
authority on American mechanic*. We lmve often 
thought how beneflclHl and interesting It could be made 
If added to the studies In high schools Supposing that 
all the clauses of the Proviso High School could be 
assembled at a stated hour on each day, and the prin¬ 
cipal, or n student Chosen by him, would rend an nrtlcle 
from the Ambhican, and discuss of elaborate on the sub¬ 
ject treuted, how It would be tapping a groat mine of 
knowledge, for the benefit of tbe students. In the last 
Issue Is an article on the manufacture of automobiles, 
In the parts of which oxuct accuruteness must be at¬ 
tained. It Is Intensely Interesting and Instructive Tbe 
vital part of an automobile Is Its piston, and the Amebi- 
can describes tbe making of It In the following simple 
und delightful language: 

"The paper upon which tbe Scientific American Is printed 
measures three one thousandths of an Inch in thickness, a meas¬ 
ure too small to he observed with the naked eye Yet an 
automobile manufacturer would hold up his hands In horror 
If you uhnwed him a piston or cylinder that varied from 
bis standard by anywhere near that amount Spilt this 
paper Into six loaves; wrap one of tbo Icavca around a piston 
of atandard measure and you will have Increased Its dlameler 
by only one one thousandth of an Inch If then you eoitld In¬ 
sert this piston Into Its cylinder, the cylinder would probably 
be rejected as too large, or If accepted, you would be Informed 
that It represents the absolute limit of departure from per¬ 
fect acrurscv. Wo are accustomed to saying that there 
must not be a variation of a hair's breadth, believing that to 
be the acme of accuracy, but a hair’s breadth may he three ona 
thousandths of au Inch or more, whereas In the Important 
part of an automobile motor, one one thousandth of an inch 
represents the extremo variation permissible, and some parts 
have to he ground down to within half of a thousandth of 

The article from which we quote Is a* Intensely Inter¬ 
esting throughout us I* this excerpt, And there are a 
doseu lending articles equally n* fine, treating of life, 
nature, science, mechanics ami kindred subjects which 
would be prodigiously valuable and beneficial to the 
students of our high school. And It Is so with every 
Issue of the .Scientific Ambhican .—The Advocate of 
Melrose Park, III. 

The Flight Around the World 

A LAN It. HAWLEY, president of the Aero Club of 
America, states that substantial assurance* have 
been received from the Panama Pacific Kxisisttlou of 
the bona fide* of the offer recently made for a success¬ 
ful flight around the world The $150,(HK) in prise 
money offered by tbe Exposition 1* actually on deposit 
in a San Francisco bank. The lime for the race has 
been extended from 1)0 days to 1150 days, and if no 
aviator wins tbe race before the expiration of that 
time, all those still in the air will be allowed to con¬ 
tinue flying, and will be credited ns winner* In the order 
of their arrival, with certain penalties foi each dnv they 
fly beyond the established limit Supply mutton* three 
hundred miles apart will house gasoline, cuator oil, and 
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mineral oil. Aeroplanes may bo shipped over tbe Atlan¬ 
tic provided any of the contestants feel that they do 
uol care to engage in tbe hazardous feat of crossing the 
ocean. The original route from Asia to tho western 
coast of North American has lieen abandoned, and in 
plan* of it by way of the Commander Islands has been 
decided upon with Sitka, Alaska, as the first landing 
place on tho North American continent after leaving 
A*ln Severn 1 cities have offered sums of money for the 
privilege of being designated as 





The Coin Problem 

I 'HE “Problem of Urn Mint,” disoussed in our issue 
of February 7th by Theodore L. Do Land, has drawn 
forth many answers. This problem may elicit a variety 
of replies. The following arrangomont by Salem F. Ken¬ 
nedy is designed to point out tho considerable variety of 
answers to Mr. De Land’s query: 

Let x, y, e, , s, u>, m, equal respectively the number 
of pieces of each minted value. Then 

x+f.y+10* 500a+ 1000w+2000m - 50000 (1) 

andx-f y-f * *+ « + m - 200 (2) 

Multiply (2) by 250, subtract from (1), transpose and 
factor, and 240* + 245g + 240 t + 225ti + 200v - 250 
(« + 3u> + 7m) (3) 

The total value of the first member of this equation 
must have a faotor of 230, since the second member has 
such factor. By simple inspection the first mombor (3) 
may lie reduced to a multiple of 250 by assigning values 
to x, y, t, etc., as follows: 

* - 10 . 2490 

y = 4. 980 

t - 2. 480 

ii- 2. 450 

v - 3. 600 

21 5000 

Substituting 5000 for tho first member and dividing 
(3) by 250, we have a + 3u> + 7m - 20. « - 3, w - 1, 
m “ 2 satisfies this equation. Whence the following 
numlier of pieces, and the total value, affords an average 
of $2.50. which is ouo of tho conditions precedent. They 
are a* follows. 

A. x - 10, value *0 10 

V - 4, " 20 

x - 2, ** 20 

u - 2, “ 50 

v - 3, “ 1 50 

t - 1, “ 2.50 

a » 3, “ 16 00 

u> - 1, “ 10 00 

m - 2, “ 40 00 

28 *70 00, average $2.50 

The number of pieces required being 200, this result 
must be increased by 172. By the familiar rule of 
alligation, eomparing u, v, s, w, we have: 

: 10 :9 
5 4 
10 :3 


Agassis and John Murray, 

American, collaborated in the tank of placing before the 
world the epochal results of the “Challenger'’ expedi¬ 
tion ; and Murray, who took part In that expedition «M 
edited nearly the whole of the fifty-volume "Ohaltenger” 
report, paid a graceful tribute to the memory of hta 
former colleague when, during a recent visit to America, 
he intrusted the National Academy of Sciences with a 
fund for awarding an “Agassis medal” to persona dis¬ 
tinguished in oceanographic research. 

The “Challenger” expedition, which In the year* 1872- 
T6 carried out no less than 88,900 miles of deep-sea ex¬ 
ploration, was the foundation of oceanography a* a 
coherent branch of science. The submarine World 
was then, for the first time, revealed in a comprehensive 
way to the inalglit of man; and this voyage has accord¬ 
ingly been pronounced the moat momentous geographic 
undertaking since the voyages of Columbus and Ma¬ 
gellan. Murray, who had previously visited the Arctic 
regions In s whaler for purposes of biological research, 
was one of the two naturalists on the “Challenger” 
under Wyville Thomson, chief of Hie scientific staff. 
The falling health of tbe latter, and his death In 1682, 
resulted in throwing the whole burden of superintend¬ 
ing the publication of the scientific results upon Murray. 
The execution of this formidable task, as well as his 
individual contributions to the great report, at once 
placed him in tho front rank of marine investigators, 

Thereafter, as tbe recognised leader In his field, he 
was obliged to bear the burden of public and private 
duties which always flails to the lot of the eminent spe¬ 
cialist. Ho found time, however, for numerous re- 
searches on his own Initiative, Including expeditions to 
explore tbe Faroe Channel in 1680 and 1882; was a fre¬ 
quent contributor to scientific Journals; and received 
abundant honors, culminating in the K.O.B. in 1888. 

The greatest work of Murray’s latter years waa the 
execution, with the aid of able collaborators, of a bathy¬ 
metrical survey of the fresh water lochs of Scotland, 
the results of which were published in six volumes in 
1910. In the latter year he Induced the Norwegian 
government to semi the exploring ship "Michael Sara" 
oil a cruise of the North Atlantic, which proved to be 
one of the most fruitful enterprises of Its kind ever 
undertaken. Murray defrayed the expenses of this 
cruise and took part in it. The results of this voyage 
furnished the bulk of tho material for the splendid 
comiiendlum of oceanography, “The Depths of the 
Ocean,” published by Murray and HJort in 1912. 

It may be worth noting, merely ns a curious observa¬ 
tion, that Hir John Murray owed a little of hi* celebrity 
to tbe fact that he had numerous prominent namesakes. 
At the beginning of the present year there were living 
no less than nine “John Murra.vs” Important enough 
to be Included In “Who’s Who,” and It can hardly be 
doubted that each of them shone, to a greater or less 
extent, with light reflected from the others, rince they 
nil contributed In making their common name familiar 
to the public. The most eminent survivor of the nine 
Is, probably, tbe London publisher, fourth of his name 
and line. 


The numlier of pioeos of u, e, «, w may bo increased 
as follows: 

(u + « ) - »(10 + 9) (4) 

(f+«)- fl( 5 + 4) 

(u + is) - «(10 + 3) 

(e + u>) - n(15 + 4) 
for any value of n. 

If n equals 1, 2, .3, 4, etc.., wo must have: 

B. u + a = 19, 38, 57, 76, oto. 

V + « - 9, 18, 27, 36, oto. 
u + w - 13, 26, 39, 52, oto. 
i) + ip - 19. 38, 37, 76, oto. 

By tho arrangements of A and B, and the “little 
joker" t (tho $2.50 coin), at least 1(H) difforont correct 
answers to Mr. Do land’s problem may be written out 
at once. It is seen that arrangement A lacks 172 pieces 
that will average $2.50 each. The t value will supply 
tho demand; giving the number of pieces substantially 
a* in form A, with tho oxooption that t will equal 173 
instead of 1. Again, 10u + 9s produces the average, 
which added to nolleotion A, leaves 153 1 to be supplied. 
Formula B may supply a very great number of substi¬ 
tutions, giving dooidudly difforont results in each ease, 
and all strictly correct. An exhaustive search will 
doubtless reveal correct answers into the hundreds. 

Strictly speaking, thoro is no such thing as an algebraic 
formula for those problems. They all depend for solu¬ 
tion on ingenious arrangement and close inspection. 

Sir John Murray 

F ITLL of years and honors, the marine biologist and 
oceanographer, Sir John Murray, met with sudden 
death on the lflth of March. Bom and partly educated 
In Canada, he had panned most of his life in Scotland, 
and was one of tho most conspicuous figures in the scien¬ 
tific world of Great Britain. He had celebrated his 
seventy-tillrd birthday on March 3rd. 

In the history of oceanography, especially on the 
biological side, two names are pre-eminent; Alexander 


The Current Supplement 

N this week’s issue of the Scientific Amebtcan 8up- 
ri.KMENT Dr. n Llober gives an account of the manu¬ 
facture and uses of Blaugns.—Dr. L. H. Baekeland 
writes on the history of celluloid.—Dr. H. Lyster Jame¬ 
son reports on recent advances made tn the investiga¬ 
tion of the cause of pearl production in oysters, and 
shows how such production has been artificially in¬ 
duced.—Our Tarts correspondent Contributes an article 
on prehistoric flint mines in Belgium.—Petroleum, Its 
origin and It* derivatives, is the subject of an article 
by D. T Day.—W. T. Davey gives an excellent review 
of the present status of our knowlodge of X-rays.—Prof. 
11. Geiger’s method of counting alpha and beta particles 
Is desert lied by Its author.—The subject “Curbing the 
Mississippi” is treated by J. It Crowe.—Tbe ocean¬ 
going, oil-burning, steam >acbt “Cyprus,” a remarkably 
fine vessel, Is Illustrated and describsd.—C. L. Foote 
writes on the use of concrete for roads.—The second 
Instalment of a. .A. Shook’s article on Quantitative 
Colorimetric Analysts appears in this issue. 

The Death of Dr. Edward S. Holden 

D R. EDWARD SINGLETON HOLDEN, librarian 
at the United States Military Academy, died on 
March 10th, after an Illness of some years duration. He 
was president of the University of California from 
till 1888; director of tho Lick Observatory, 1888 to 
1898. In July, 1002, he became librarian at the United 
States Military Academy. 

Dr. B. E. Fernow, dean of th* forest achool of the 
University of Toronto, and Bristow Adams of the United 
States Forest Service, have Just been elected president 
and secretary, respectively, of the Society of American 
Foresters, the only organisation of profsesioasl forest¬ 
ers In the western hemisphere. 











1 tfl» ofltm an not retponei Mo for statements 
mads 4n the correspondence oolsmn. Anonymous oom- 
muntcattons oonnot he eemMend, hut the names of 
correspondent* wW he soUhhetd when eo destred.1 



Vo the Editor of the Scientific Amkbican : 

Mr. Freak Shuman, In bis letter on “Feasibility of 
UtUlalng Power from the Bun,” published In your laaue 
of February 28th, makes the statement: “Our method 
Ot generating beat from the sun’s rays . . . has al¬ 
ready reached an efficiency of 57 per cent." A little 
further on In his letter he states that the area of sun¬ 
light intercepted by the “absorbers" at bis Cairo plant 
'is 18,208 square feet, and that they develop 50 horse¬ 
power throughout a ten-hour day. 

The total amount of energy reaching the earth from 
the sun Is now generally accepted as being nearly two 
horse-power per square meter of surface perpendicu¬ 
larly exposed to the sun’s rays. Allowing for the ab- 
aorbtion of the atmosphere, at least one and one quar¬ 
ter horse-power is available at the earth’s surface. Now 
as 13,209 square feet is approximately equal to about 
1,232 square meters, the energy received by Mr. Shu¬ 
man’s "absorbers” while the sun is shining is equivalent 
to about 1,540 horse-power. 1 should like to know how 
Mr. Shuman figures out that 50 is 57 per cent of 1,540. 

The little suu-motors with which John Ericsson ex¬ 
perimented In New York during the seventies attained 
a far higher efficiency than Shuman is getting at Cairo, 
according to bis own figures; yet Ericsson never claimed 
an efficiency of anything like 67 per cent. 

Philadelphia, Pa. E. J. D. Com. 

Sir Henry Blake on the Robber Congress 

To the Editor of the Scientific Amkbican: 

At the International Rubber Exhibitions of 1008 and 
1911 palters were read by planters, chemists, and manu¬ 
facturers on everything connected with the production 
of rubber, and discussions followed that brought to 
bear the exiierlence of experts from every rubber-grow¬ 
ing country in the world. Those papers and discussions 
were fully reported and reproduced in two books that 
remain valuable works of reference on every question 
connected with the industry, in which is engaged so 
many millions ot capital. 

As the Fourth Rubber Exhibition nnd International 
Rubber Congress opens on the 24th of June, 1 shall be 
glad if any persona who desire to read a paper on 
any subject connected with the growing, Curing, or 
manufacture of rubber, or the possible expansion of 
its uses, or to take part in the discussions, will kindly 
communicate and register their names as early as pos¬ 
sible with the honorary secretaries of the International 
Rubber Congress, 75 Chancery Lane, London, W. C. 

Henry A. Blake, G. C. M. G., Prcatdent. 

Youghal, Ireland. 

The Problem of Our Navy 

To the Editor of the Scientific American : 

The armaments, whether naval or military, which at 
some period in civilisation would be a great waste, 
may lie the greatest necessity a few years prior to that 
period Who can say that the progress of the world 
baa not at times been checked by the failure to preserve 
social development by an adequate protective force? And 
whether such a social growth is checked or crushed by 
a crude or a developed people, the loss to the world 
is beyond computation. 

That human and property rights must be restiected 
and protected la elementary. On all sides in every coun¬ 
try we see conventions which prescribe the rules for 
human conduct, and because public opinion Is Insuffi¬ 
cient to enforce these conventions, statutory laws are 
enacted prescribing penalties for their violation And 
the people have learned that In a country the enforce¬ 
ment of such a penalty cannot be left to the public in 
general or to chance, but very definite rules must be 
made governing the enforcement of tbe penalty. This 
has been our experience under the very beet conditions 
where the vast majority of the people hnve the same 
standards and ideals. And yet many of the people to 
whom these facts are simple truths tell us that public 
opinion Is altogether sufficient to regulate intercourse 
between the nations and foreigners whose standards 
customs and ideals have developed along dlvorgent 
paths. 

That the foree of public opinion is growing cannot 
be questioned, but at the same time it must be admitted 
that it has not reached such a unitary development 
am on# the people of this world as to make it sufficiently 
uncomfortable for tbe individual who has transgressed. 
It would appear to be unsatisfactory to rely on public 
opinion to prescribe the rules of law between the coun¬ 
tries of the world and tbetr citisens, but we have little 
•lee to follow, for the rules of international law and the 
treaties cover only a few of th* questions which may 
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arise. While it consequently may be difficult to deter¬ 
mine what the law should be in a given case, a much 
greater difficulty may be experienced in enforcing the 
law should an accepted rule be thought to apply. Each 
of the contending parties would have its national police 
consisting of army and navy, but the international 
tribunal which may render judgment in a court of arbi¬ 
tration cannot call on an international sheriff to carry 
out the Judgment 

With the advent of an international sheriff the sit na¬ 
tion will be changed, for it will lie possible to settle tbe 
disputes even when people may lie unable to see Justice 
in a rule prescribed by a majority of States with whose 
traditions the people are unfamiliar. lint while we 
are working for the international sheriff, we must pro¬ 
tect our physical and industrial development. If neees- 
sary by arms, in order that tho finer things In our char¬ 
acter may have a rich field in which to grow 

Tenafly, N. J. Evebard B. Mahbh all 


Flying Around the World 

To the Editor of the Scientific American . 

While the writer agrees with your editorial of Febru¬ 
ary 14th on “FlyiDg Around the World” in that the 
$300,000 in prizes offered for the feat by tlie Panaina- 
PaciflC Exposition directors could be better devoted to 
aerodynamical research, yet I hat is also true In regard 
to many aviation prizes of the past, and it is hardly 
within the province of the Exposition directors to foster 
aviation so directly, although we will all agree that 
some one or several with the means should do so. Yet 
is it not appropriate that an exposition to represent the 
entire world’s progress should offer a prize for such 
a trip around tbe world? Ilowever, It should not Iks 
compulsory that the same machine or engine bo used 
throughout the trip, although an extra prize or first 
prise might well be offered for this. 

The writer believes that the transatlantic flight for 
which Lord Northellffe offers $50,000 Is accomplishable 
with some ot the present aeroplanes, with some changes 
and additions, and that this flight will be accomplished 
this year; also, that the round-the-world trip can and 
will be attained next year If certain udvunced principles 
of aviation making for efficiency and safety are car¬ 
ried out; for It requires an average flight of only 200 
miles per day to cover the distance of, let ns say, 18,000 
miles In the 00 days allowed; nnd some of the minor 
prlges for partial success arc surely worth while also. 

In regard to the transatlantic flight, the futility of 
attempting it with enormous, unwieldy, untried aero¬ 
planes, ns some propose, should lie apparent. But sup- 
IHise wo tHke one of the most efficient of the present 
aeroplanes in regard to useful weight-carrying per 
horse-power and miles covered per gallon of gasoline. 
It should have two profilers of large diameter aud 
slow speed of revolution, besides variable angle of 
incidence and blades Inclined slightly forward for 
further efficiency, tho Increased amount of undisturbed 
air acted on in the flaring slip-stream of such a pro¬ 
peller more than compensating for the smull loss from 
the slight angb> of tho thrust, ns demonstrated with the 
celebrated Oaruda propeller of Europe. The propellers 
should, of course, revolve balnneedly in opposite direc¬ 
tions by means of a single chain (as can be easily 
arranged). Then let us add another engine and the 
other set of such propellers, locating the latter above 
and below center, with dutches for shifting either en¬ 
gine to either set of propellers. Tho machine should, 
of course, lie a hydroaeroplane, and for safety there 
should be lateral resistance surfaces co-operating with 
the rear vertical rudder for steering, but no fixed hori¬ 
zontal-rudder surface; while un automatic bn lancing 
device—Instantly suspendahle, however, might be added 
to relieve the arlntor when tired 

The writer is convinced that a safe aeroplane of more 
than twice tho present greatest efficiency can bo made, 
in fact, aerodynamic experiments already made show 
that this is possible to-day, and It seems more than 
probable that such a machine will win the prize for 
the round-the-world flight next year. 

Livermore, Cal. Elmer G Shu 

[Note. —Since this letter was written, figures In the 
“World Flight” have been changed, as shown on another 
page.— Editob ] 


Science in the Class Room 

To the Editor of tho Scientific American : 

I have noted with much interest your recent edi¬ 
torials on the use of the Kcientuxc Amkbican in the 
schools. Your letter of recent date usklng for further 
particulars with regard to our use of your Journal Is 
also at hand. 

A single illustration will serve to make clear our 
method of using the illustrations You have lit the issue 
for December 27th an article on the building of founda¬ 
tions with hollow steel piles, concrete, aud compressed 
air. I used this article with my class in physics ns 
a further illustration of some work on the uses of corn- 
p reseed air which we had Just finished. With the excep¬ 
tion of Fig. 2, all the illustrations gave excellent re- 
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suits when projected on the screen with our balnpticon 
Fig. 2 has no sharp contrasts and the pile driving ma¬ 
chinery in the background did not come out clearly. 

The present tendency In nearly every branch of 
science teaching Is to break nw'ay from the nicely 
formulated, mathematical features of the subject and 
to give more attention to those applications In dally life 
which continually meet the student. The botany cluss 
no longer memorizes long lists of classifications In¬ 
stead they are taught life processes and the effects pro¬ 
duced by feitlll/.ers mid cultivation. Chemistry has 
ceased to be n series of test tube phenomena and relates 
Itself directly to foods, sanitation, mid the Industries. 
More practical plumbing nnd fewer problems solved by 
using complicated furiuuln-, Is tbe slogan of the for¬ 
ward movement In plivsles 

Many schools are demanding a text-book In physics 
which shull bo partleulnrlv fitted lor girls Teacher* 
are trying to fill the ntssl b\ lot inducing such practical 
problems and Illustrations uh are found at hand. There 
Is, however, a grave danger In collecting such material. 
To quote from the preface of a recent text-book “To 
eliminate or minimize tlie fundamentals wldle attempt¬ 
ing to teach their applications Is not to provide a royal 
road to learning,’ but h fool’s highway to pretentious 
ignorance. I’ure and applied science are equally essen 
tlal to a well rounded course The one alone is barren , 
the other, when not well founded In the first, is suiter 
flclal, disconnected, and trivial ” 

The Scientific Amkbican Is a type of Journal which 
furnishes thoroughly reliable supplementary material. 
Not only Is It practical, but the treatment Is scientific¬ 
ally accurate With a modern opaque projection, the 
teacher has at band a powerful aid to class Instruction 
ill any subject. A few well chosen pictures projected 
on the screen make the text-book material concrete and 
show at a glance tbe various commercial and Industrial 
applications A good many students will be stimulated 
by such discussions to rend further along such lilies, 

Nearly all the illustrations appearing in the Scien¬ 
tific American will give good results with nn opaque 
projector ns they stand Where the print is too dark 
or the contrasts are not sufficiently sharp, the portions 
to bo brought out can be covered with Chluese white 
and painted over with water colors 

The following la a Biiggestlve list of some of the topics 
which the writer has found helpful in high school; 

1. Aviation. No text-book in physics gives nn ade¬ 
quate description of this subject A few minutes with 
the files of the Scientific American will provide ample 
material for one or more lectures. Neurly every issuo 
contains one or more Illustrated articles 

2. Air Pressure nnd the Atmosphere Air Lock, No¬ 
vember 80th, 1912. Pneumatic Tampers, December 7th, 
1912. Whistling Buoy, Decemls*r 14th, 1912. Insuffla¬ 
tion Apimrntus, December 2*th, 1912. Pneumatic Ele¬ 
vator and Grain Lift, July 19th, 1918. Steel Pile Driv¬ 
ing, December 27th, 1913 Novel Dees of Compressed 
Air, July fith, 3013. Soot and Dust Fall, January 17th, 
1914. 

3. Automobile Bud Gas Engine The annual motor 
numbers, nnd following issues: Farm Tractors, June 
7th, 1913 Diesel Engine, September 20th, 1913 

4. Bacteriology Vaccine, June 14th, 1913 Typhoid 
Fly, July 13th, 1912. Pasteur Institute, December 27th, 
1913 

5. Dement and Concrete Cement and lis I’ses, Kup- 
plemfnt, March lsth, 1911 Application to Waterways, 
April 2fith, 3913 Trench and Tube Method. March 29th, 
1913 Assunn Dam, February IHtli, 1913 

(1. Electricity Steel Furnace. June 7tli, 11113 Elec¬ 
tric Welding, December 1st, 1913, to November 22nd, 
1913 Dussnlid's Cold Light, May 31st. 1913 Safety 
Lamp, January 261 h, 1913 

7. Ileat Solar Power Plant, January 25th, 1913. 
Liquid Ilellum, December 27th, 1913 

S Ilvdro-electric Plants Mississippi Illver, August 
101 It, 1912, to Septemtier 13th, 1913. California Plants. 
Scpci kmlnt, August 2nd, 1913 

9 Hydrogen. Manufacture for Balloons, December 
13th, 1013 

10 Oxygen Oxyncetylene Torch, June 14th, 1913, 
to October 18th, 3913 Living Anlmnlx Transported by 
Oxygen, January 21st. 1911. Pulmolor, February 1st. 
1913 

The Roadfr's (luirfr to the current periodicals will 
furnish a list of all articles on these or other subjects 
in which the teacher or students ore Interested 

An occasional article treating some Industry from the 
point of v lew of the chemistry and physics Involved, 
well illustrated and written In a simple, direct style, 
would attract our studentH The natural growth lu 
the circulation of tlie Scientific American resulting 
from such excellent reading habits being formed early 
In life In obvious. 

May I suggest that if you find It practicable to take 
up such work, your assistants would find 1! advantag¬ 
eous to experiment a little with opaque projections? 

Ray W Kelly. 

Pacific Grove High School, Pacific Grove, California. 




Santa Fa demonstration train, showing the old (1881; and the new (1911). This shows the increase in the weight of equipment to which the airbrake was 

successfully adapted. 


George Westinghouse 

A Great American Inventor 


I N the annals of Industry It would lip difficult to find 
a personality that fulfills the popular Ideal of an 
Inventor so completely hh the late George Westinghouse. 
He began life us a poor boy, be died 
a woalthy man, thanks to Ids own 
efforts Ills wus a strong, hopeful, 
fighting spirit, and to It he owed 
much of his remarkable success as 
to his wonderful Intellectual gifts. 

The perusal of Ids life must ever t>e 
an encouragement to characters less 
forceful than his. He began invent¬ 
ing while he was still a school Itoy; 
he succeeded brilliantly before ho 
was thirty; he braved ^vhnt seemed 
to be Invincible opiswition. and tri¬ 
umphed; he surmounted all the ob¬ 
stacles which, from time Immemo¬ 
rial, all revolutionists—and he was 
a great revolutionist In modern in¬ 
dustry—m u s t surmount If their 
ideas are to lie carried into effect. 

Students of eugenics will And In 
Westlnghouse’s parentage evidence 
enough to support their views that 
great Intellectual ability Is an in¬ 
heritable characteristic. He was 
born on October «th, the son 

of an Inventor and of n manufac¬ 
turer of agricultural Implements. 

He was brought tip In an atmos¬ 
phere that was well calculated to 
foster In him that marvelous ability 
which he later displayed Kven as 
a school boy iu Schenectady he 
worked away in his own little shop 
or in his father's works. At four¬ 
teen he had made u model of a 
rotary engine —h harbinger of the 
ateam turbine with which his name 
was to be linked in later life. 

There Is something inspiring lu 
the way that he lmundcd along to 
success when he could hardly have 
put aside his knickerbockers. At 
seventeen a cavalryman on the 
Union side hi the great relielllou, 
and a few months later uotliing less 
than an assistant engineer In the United States Navy! 
It reads almost like a novel 
What his mentality must have been when he was 
Juat old enough to vote, one gathers from his iiImiihIoii- 
ment of a classical course lu Union College " Vou are 
wasting jour time hen*,” the president of that institu¬ 
tion said to him. "A classical course is nothing for you. 
You know all that you can learn here of mathematics. 
You hHvc a genius for Invention Cultivate It and you 
will become a great engineer. The college is holding 
you back." And so he left college and pursued his way 
nlone. Had he started life lu our 
day he probHblj would have listened 
to the lectures of great professors 
in one of our higher technical Instl 
tuthms, hut In those days there 
were no technical schools in which 
a man of his caliber could learn 
anything of real technical worth 
It was not long after be left 
Union College that he Invented the 
airbrake, with which his 
more tenaciously connected than 
with any other of bis numerous in¬ 
ventions. The idea came to him, it 


is said, as the result of a head-on collision between 
Schenectady and Troy, which he witnessed. 

Obviously meritorious as the Invention was, railways 


would have none of 1; Kvery great Invention means 
a great revolution Involutions In ludustry or trans¬ 
portation are no more relished bj presidents of manu¬ 
facturing compaules and railways than a Czar rellahes 
nihilist bombs. Westinghouse had to stub hta toes 
more than once lu kicking the brick that is concealed 
beneath the high hat of prejudice, against the "It can’t 
la* done” attitude of most sit-called business men. He 
succeeded because he brooked no resistance, lava use he 
believed lu himself and In his Invention. An inventor 
who Is a ia*ssimlNt Is doomed to failure. Mr, Italph ling- 


ley pledged himself to pay the cost of the first air¬ 
brake apparatus that was ever Installed on a rail¬ 
way train. But If It had not been Mr. Ralph Bagley 
it would have lieen some one else. 
Tradition has It that the first trial 
of the Westinghouse airbrake was 
quite unpremeditated. The train on 
which it had boon mounted rounded 
a curve; a heavily loaded wagon waa 
wedged In the tracks dead ahead of 
him; the distance was so small that 
the ordinary handbrakes could not 
possibly stop the train In time; 
only the new airbrake, hitherto un¬ 
tried In actual practice, could poa- 
slbly avert a disaster. The passen¬ 
gers were thrown out of their seats; 
for the first time iu history a train 
had been stopl>ed by air, and the 
first safety appliance In modern rail¬ 
roading proved its worth. 

Weallnghouse was only twenty- 
two then. That initial success, in¬ 
finitely moro convincing than a 
hundred successful experiments be¬ 
fore critical and skeptical railway 
officials, started him on the road to 
success. The Pennsylvania was the 
first railway to adopt the Idea of 
stopping trains with air. A patent 
wus granted in INflO, and a small 
shop employing one hundred men 
began the emit Ion of an Industry In 
which tens of thousands are now 
employed the world over, and In 
which tens of millions are Invested. 

The greatness of an invention 
must he measured by its economic 
effect. Gaged by that standard the 
alrbruke is one of the greatest con¬ 
trivances that ever was conceived by 
man. It made the modem high¬ 
speed train isisslblc; It. gave a new 
railroad transportation. 
It is not so difficult to drvise engines 
which will haul cars at the rate of 
sixty, seventy, eighty miles an hour 
through space Kven on the old 
Htockton and Darlington road, the first commercial rail¬ 
way ever built, Stephenson's early locomotives some¬ 
times attained a speed of sixty miles an hour. But 
high siieed may not tie maintained unless the on-rushing 
vehicle can be quickly stopped. When bit brake ap¬ 
peared the fast train really became possible. In a very 
real sense, therefore, Westinghouse made It possible to 
travel lu eighteen hours from New York to Chicago. 

After the airbrake had been definitely Introduced, 
Westinghouse began to Improve it. He was always in¬ 
troducing Improvements. Indeed, his personal interest 
in its perfection did not terminate 
until about'lOOl, and even after that 
ho suiiervlaed the engineers who 
adapted the brake to the heavier and 
faster passenger trains, and the 
longer freight trains that railwaya 
were Introducing. 

In Its development In the hands 
of Westinghouse himself the air¬ 
brake passed through what may 
be called the "straight-air,” “plain- 
automatl c," "quick-action-auto- 
matlc" and the "hlgh-stwad brake” 
epochs. 




The early form of the straight airbrake. 







type to known M the electro-pneumatic 
'mkv, Which will be described and Illustrated to an 
erode eoob to lie published in tbe Ncraicrmc American. 
In tbe evolution of tbe airbrake, Weattngbouse made 
to a point always to meet existing conditions. Hence, 
Wbile each one of tbe types mentioned marked a won¬ 
derful advance, not a single airbrake appliance has 
ever been brought out that would not couple up and 
work to complete harmony with all prior equipment 
Up-to-date airbrake equipment baa been furnished for 
a total of approximately 2,800,000 freight cars, NO,800 
pa ss en ger cars, and 78,400 locomotives. If this rolling 
Stock were coupled Into one solid train, It would en¬ 
filade the globe on the parallel of Pittsburgh one and 
one fifth times. 

The great changes in braking equipment indicated by 
these types were necessitated by economic conditions. 
Very heavy locomotives and heavy passenger cars were 
necessary to meet the lucres si tig demands of the travel¬ 
ing public, and very long freight trains were required 
to haul goods long distances cheaply. In the 70s 
freight cars weighed 10 tons ami locomotives 25 tons, 
with a tractive effort of 7,000 pounds. The average 
train at that time consisted of not more than 15 or 20 
freight cars and four or five iiaseenger care. In the 
next epoch freight trains Increased to fifty cars—an 
Increase which Westlnghouse met by redesigning freight 
brake equipment. It was thought that the maximum 
length had been reached; yet to-day freight trains are 
sometimes 150 cars long. The Increased length and 
the new ha sards created were again met by Improve¬ 
ments. If these remarkable advances in transporta- 
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don—made possible to large part by Increasing the 
efficiency and flexibility of the airbrake—do not prove 
that Westtogbouse's greatest invention is more than 
a mere safety device, we have only to turn to the suit- 
way of New York for additional evidence hi the con¬ 
trary. 

In 1907 the New York subway bandied 258,(XX) 
passengers per day; to 1908, 704,000 passengers ix-r 
day. It'was obvious thal the transportation facilities 
had to be Improved. It was also obvious that the sub¬ 
way itself was a permanent structure, and could not 
be enlarged. There was Just one possibility of meeting 
the congestion—to lengthen trains from five to seven 
cars. To accomplish that feat It was necessary to de¬ 
vise an entirely new type of airbrake. When that was 
done the Intorborough cars ran seven-car trains in 
1008, and handled an average of one million passengers 
dally. But by 1011 the traffic had again become so con¬ 
gested that ten-car trains had to be introduced Again 
the airbrake equipment had to lie Improved. This was 
accomplished by means of the electro-pneumatic brake 
At the same time the spacing of the block signals was 
reduced so as to provide for 90 seconds headway. What 
the improved airbrake has meant to the 1 nterborough 
Railway system was thus set forth by a prominent 
official of the road at a recent meeting of the American 
Society of Mechanicnl Engineers: 

“The Iuterborough Rapid Transit Company is now 
carrying as high as 1,200,000 passengers per day to the 
subway. To go back to the airbrake equipment used 
only four years ago would mean that 400,000 of these 
people would have to walk, as it would be an utter 
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lmtiosslblllty to operate a sufficient number of trains 
over the road to carry them.” 

Noon after the airbrake was successfully introduced, 
Westlnghouse turned his attention to railway signals. 
Only those familiar with tile history of railroading 
know that he wus the father of the modern automatic 
signal. At flrst he used compressed air to operate tbe 
signals, later electricity. Thus I he modern electro-pneu¬ 
matic signal was created. 

it is curious that the more Important of Westing- 
house's railway Inventions had for their primary object 
the saving of human life lint the lives to bo saved 
were not, merely those of passengers who trustingly 
l»tld thetr fares and took their plush seats, but also 
of trainmen thouiseUes The automatic car coupler, he 
felt, minimized the danger of connecting ears, hut It did 
not eliminate the danger entirely Steam and air 
pipes had ulso to be connected, and the uiuii whose duty 
It was to couple them might lose his life If a hasty 
engineer opened the throttle too soon. s ( , Weslinghouso 
invented, comparatively late In life, a deilee which 
would not only couple curs, but also pipes—(lie whole 
in a single automatic operation 1‘erhaph tbe greatest 
application of these automatic couplers Is to tie found 
ou the New York subway—great not in the sense that 
many cars are utilized by the system, but that more 
than a million passengers a day are carried, whose 
lives arp in a measure deiiendent on tight Joints The 
order for the subway equipment came to Westlnghouse 
when the idea of automatically coupling the pipes of 
an electric train was more or less In embryo. Yet so 
(Continued on page f 7.1.) 



flairttnnal view of the Bal timore and Ohio Railroad's 240-ton articulating compound locomotive The nil-electric Interlocking motor- 

atogpriig. equipped with Weetlnghoaee airbrake. operated signal. 

BOMB IMPORTANT INVENTIONS WITH WHICH THE NAME OP GEORGE WESTINGHOUSE 18 CONNECTED AS INVENTOR OR ENGINEER 
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The Heavens in April 

Discovery That the Sun as a Whole Possesses a Magnetic Field 

By Henry Norris Russel], Ph.D. 



T IIERE In probably no one publication which con¬ 
tains In small compass no much new and Interesting 
HHtroiiimilcHl material hh does the luinual report of the 
, director of the great Mount Wilson Observatory. The 
account of Us activities during 1913, which hHs recently 
lieen published, gives In summary form a list of no 
loHH than seventy-two results of the year's work, of 
varying Importance, but without exception valuable ad¬ 
ditions to the sum of astronomical knowledge. 

First In the list Is a discovery of great importance— 
made public, with the detailed evidence, some mouths 
ago, but not hitherto discussed in these columns— 
namely, that the Sun as a whole possesses a magnetic 
Held. In other words, the Sun acts like a huge magnet, 
Just as the Earth does. If one could Imagine a compass 
needle to 1m Carried from Uie Earth's surface to the 
Bun's, and protected against the destructive effects of 
temperature, It would point, approximately, at least, 
toward the Bun’s north pole, and the force which caused 
it so to point would be some fifty times as strong as 
on the Earth The detection and confirmation of this 
magnetic force is a triumph of observa¬ 
tional precision and skill. The methods 
of Investigation are similar lu nature to 
those which proved the existence of strong 
magnetic fields In sun-spots, but the Quan¬ 
tities which have to be measured are so 
sum 11 that the greatest cure was necessary 
lu their determination. 

We may recall that, when a luminous 
VHisir Is placed in a magnetic field, and 
viewed In the direction In which the mag¬ 
netic force runs, the lines In Its stiectrum, 
previously single, appear to he split up 
Into very narrow pairs, whose separation 
increases In proportion to the strength of 
the magnetic field. Hut this timing of sin¬ 
gle lines Into doublets is not the whole 
Btory. The two comiwnent lines of the 
pair have certain properties which are not 
found In ordinary light; their light Is "cir¬ 
cularly polarised." Without stopping to 
define the exact physical meaning of this 
term, we may phss to the practically Im¬ 
portant fact that It Is jKissible to set up 
an apparatus composed of mica and Ice¬ 
land spar (and called a Quarter-wove 
plate and NJcol prism), such thst, If It Is 
placed In a certain position, the light of 
oue of the two comismonts of the mag¬ 
netically doubled line puHses through It 
freely, while that of the other will not get 
through it at all. By turning part of the 
apparatus at right angles to its former 
position, we can reverse the situation, blot¬ 
ting out the lino which was formerly visi¬ 
le, and bringing Into view the one which 
had before been extinguished. 

Such a change in the arrangement of 
the apparatus, however, makes no difference 111 Its ac¬ 
tion upon ordinary light. A double line which did not 
owe Its separation to magnetic action would always 
appear double, and neither of Its components could be 
blotted ont at will 

It was In this way that I'rof. Hale showed that the 
double lines which appear In sun-simls nroso from (lie 
action of a powerful magnetic field, which is strong 
enough to separate many lines Into pairs which can 
he easily separated with a powerful stioetroscojie, 
though not nil the lines, for the same magnetic field In¬ 
fluences some lines much more than others. 

The laid, year was one of minimum sun-spot activity, 
nnd hence a very favorable time for the study of the 
Sun’s general magnetism, without Interference by the 
powerful effect of the spot disturbances. Theoretically, 
It may bo shown that If the Hun's genera! magnetic 
field were strong enough, the lines in ihe spectrum 
would lie split OP Into doubles, such as we have just 
described, when the Hghl enme from points about half¬ 
way between its equator and Its |siles. but not If the 
light came from either polo or from the equator. 
Though the doubling would occur with light from either 
the northern or southern hemisphere, It would lie found 
that Ihe two doublets were not alike Setting up an 
apparatus such as has been described, mid adjusting 
It so that in the light from some jHilnt north of the 
Hull's equator, the component of (he doublet which lay 
nearest the red end of the syiectrum whs transmitted, 
and the violet oue extinguished, we should find, on pass 
ing light from a point aouth of the equator Into the 
mm. apparatus, that the violet component was now 


transmitted, and the other one blotted out If the 
uiugnetie field under Investigation was weak, the 
pairs of lines would be so little separated that they 
could not be seen double—they would overlap. But, 
even so, the edges of the compound line, where one 
of (he components stuck out beyond the overlapping por¬ 
tion of the other, would be circularly polarized, and, by 
proper manipulation of our apparatus, we might ex¬ 
tinguish first one edge and then the other of the com¬ 
pound line, ami thus cause a slight shift of Its middle 
toward the unexllugulshed edge. 

This last phenomenon Is Just what has been found In 
the Sun. The ammratus was set up in such a way that 
In a series of parallel strips of spectrum photographed 
simultaneously on the same plate, the red and violet 
edges of the line should be alternately extinguished. A 
line which showed the effect, oven to a very small 
degree, would therefore exhibit something resembling 
a zig-zag appearance, while unaffected lines would seem 
straight across all the strips. 

Upon making the observations, the majority of the 


lines showed no effect, hut a few not very conspicuous 
ones gHve distinct evidence of a shift—Just big enough 
to measure, but changing from one hemisphere of the 
Hun to the other, and also with changes lu the arrange¬ 
ment of the polarizing apparatus, In exactly the way 
demanded liy theory. The actual amount of the shift 
is exceedingly small, being, even for the most affected 
lines, only nlHiut l/-J,V00th In part of the distance be¬ 
tween the familiar pair of yollow lines of sodium; but 
the numerous and very precise measures of the Mount 
Wllsou observers place Its reality beyond doubt Com¬ 
parison with laboratory experiments which gave the 
separation of the two components of the line by 
powerful magnetic Holds, showed that the magnetic 
forces acting in the Sun were about eighty time* 
as strong as those on the Earth's surface. This is a 
preliminary value, reduced somewhat by later obser¬ 
vations. 

Since other lines In the spectrum do not show any 
such effect, I'rof. Halo concludes that the strength of 
the magnetic force Is greatest at the bottom of the 
solar atmosphere, nnd dtmlnisheg upward. Thera are 
various' reasons to sujqiose that the linos wMch show 
the effect are produced in the lower part of the atmos¬ 
phere. 

The Heavens. 

The winter constellations are now fast vanishing 
from our skies. At the hour chosen for our map, Orion 
and Taurus are practically gone, and Auriga, Gemini, 
and Cants Minor arc low In the west. Leo and Virgo are 
high on the south and southeast, with the mighty length 
of Hydra below them bearing the smaller figures of the 


Cop and the Crow upon Its back. Scorpio la rising la 
the southeast, Ophlucbus in the oast, and Lyra la the 
northeast. Hercules. Corona, and Bofltea are higher up 
In the eastern and northeastern aky. The Great Hau¬ 
ls high in the heavens, Just north of the senlth. Lower 
down are the Little Bear and the Dragon, and still 
lower Cassiopeia and OepheuB dose to the horiaoo. 

The Planets. 

Mercury Is a morning star all through April, but la 
best seen during the first week of the month when he 
is farthest from the Hun. His greatest elongation (or 
apparent distance from the Hun) Is 27 degrees 48 min¬ 
utes, on the 7th; and on this date he rises at 4:40 
A. M., and is easily visible in the morning twilight. 

Venus is an evening star, still apparently pretty near 
the Hun, though really far behind him. Bhe seta St 
about T:50 P. M., In the middle of the month, and la 
easily visible shortly after sunset 
Mars Is evening Btar In Gemini, moving eastward 
Into Cancer at the end of the month. He has greatly 
diminished In brightness, and appears about equal to 
Pollux, Bouth of which he passes at about 
5 degrees distance In the middle of the 
month. Jupiter la morning star in Caprt- 
cornus, rising about 8:80 A. M. on the 1st, 
and 1:40 on the 81st 
Saturn Is evening star In Tannin, Bet¬ 
ting a little after 10:30 P. M., In the mid¬ 
dle of the month. 

Uranus la In Caprloornus, observable 
only in the morning hours. Neptune Is In 
Gemini, and Is In conjunction with Mars 
on the 21st, lielng 2 degrees 84 minutes 
south of him. The distance between the 
planets is too great to make this conjunc¬ 
tion of any use to the amateur In identify¬ 
ing Neptune, for many faint stars, ream- 
bUng the planet In a small telescope, will 
be nearer Mars than Neptune la. 

Mars In In quadrature, 90 degrees east 
Of the Huu, on the 10th, and Neptune on 
the lflth. 

The Moon. 

First quarter comes at 8 P, M. on the 
3rd, full Moou at 8 A. M. on the 10th, laat' 
quarter at 3 A. M. on the 17th, and new 
Moon at 0 A. M. on the 25th. The Moon 
Is nearest un on the 10th, and furthest 
away on the 23rd. As perigee comes very 
near full Moon, we may expect unusually 
high spring tides at that time. 

As she makes the circuit of her track, 
the Moon comes Into conjunction with 
Baturn on April 1st, Mara (pretty closely) 
on the evening of the 3rd, Neptune on 
the 4th, Uranus and Jnplter on the 18th, 
Mercury on the 23rd, Venus on the 27th, 
and Baturn again on the 28th. 

Dela van's comet Is now out of sight, us 
we are on tlie far side of the Hun; but the latest calcu¬ 
lations confirm the earlier ones In showing that It la 
still a long wny off, and approaching the Sun, and that 
it will probably be visible to the naked eye, and perhaps 
conspicuous, next autumn, 

Princeton University Observatory, 

Finding 1 Rare Metals by Spectroscope 

M INERAL waters are easily analysed by means of 
the spectroscope, as shown by M. Jacques Bardot, 
and this la likely to provo one of the beat methods for 
this work. He sends a beam of light through tbs 
water to be analyzed and thence through the spectro¬ 
scope prism, in order to permit of examining the spec¬ 
trum, this method revealing very minute traces of 
metals. He finds the most varied metals In different 
samples of mineral water, and even the rarest metals, 
such as germanium and gallium, which are very rarely 
found in nature. 

An Agricultural Car in the Philippines 

HE Bureau of Agriculture in the Philippines hag 
adopted the plan, familiar in the United States, 
of eendlng a car from place to place over a railway 
system, specially fitted out for exhibitions, demonstra¬ 
tions and lectures on agricultural subjects. During a 
month's trip over the Manila Railway stops were made 
at twenty towns, and in spite of unfavorable weather 
the car was visited by over 12,000 people, while more 
than 5,000 attended the nightly illustrated lectures. 
Improved seeds and a large amount of agricultural 
literature were distributed. 
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How the Kinematograph Facilitates the Study of Tissue 

Affording Once Undreamed of Opportunities for Detecting Rapid Embryonic Changes 


By Genevieve Grandcourt 


|N qpmktM recently before the British Assocla- the yolk, etc,) which might adhere to It. On helng 
Atbm « Birmingham, Bir Ollrer Lodge expressed the transferred to the glam cover of the chamber In which 
opinion that In the Inter¬ 


play of physical, chemical 
and mechanical forces, 

“Life introduces an lncal- 
c,u table element The 
vagariea of a fire or a cy¬ 
clone could all be predicted 
by L a p l a c e’s calculator, 
given the Initial position*, 
velocities, and the law of 
acceleration of the mole¬ 
cules ; but no mathema¬ 
tician could calculate the 
orbit of a common house¬ 
fly. A physicist Into whose 
galvanometer a spider had 
crept would be liable to get 
phenomena of a kind quite 
inexplicable until he dis¬ 
covered the supernatural, 

1. e., literally auperphyslcal 
cause." 

It Is the study of the 
very beginnings of discern¬ 
ible difference between 
animate and Inanimate, of 
Ufe from its earliest un¬ 
folding under the micro 
scope (for example, of the 
chicken In the egg) that Is 
the province of modern em¬ 
bryology. 

Imimsslble as the devel¬ 
opment of this science 
would have been without 
the relative iierfectlnu of 

the microscope, two other -- 

discoveries of recent time Aj 

have been enlisted In Its 
service; one, the demon¬ 
stration by Harrison In 1007 that the 
nerve-flbers of the frog may be artificially 
cultivated; the other, the moving picture, 
which affords once undreamed-of oppor¬ 
tunities for the detecting of rapid changes 
In the evolving embryo—changes which 
may have a very great bearing upon now 
obscure problems of the origin of life and 
In pathology. , 

For a time, experiments In artificial tis¬ 
sue-growth were confined to extracting 
small particles of living tissue, and caus¬ 
ing the proliferation of Its cells in vitro. 
that Is, In the same way that colonies 
of microbes arc multiplied for bac¬ 
teriological purposes. The artlflclnl cul¬ 
tivation of the entire embryo was un¬ 
dertaken more recently by I)rs. McWhor¬ 
ter, Whipple and 1’rlme of Columbia Uni¬ 
versity. 

The method adopted was to put fresh 
hen’s eggs into a specially prepared Incu¬ 
bator heated to a temperature of from 80.5 
to 184 deg. Fahr., end keep them there 
from one to two and a half days; then 
under aseptic conditions to remove the 
blastoderm, 1. e, that portion of the fer¬ 
tilised reproductive cell (ovum) which 
develops Into the embryo and under 
appropriate conditions. Into a living 
thing. 

Marly experiments showed that, there 
was difficulty In removing the blastoderm 
from the egg in such a state ns to permit 
of Its artificial growth If It was abstracted* 
either before the so-called “head-fold” had 
had time to appear, or after the egg had 
been incubated for a longer period than 
slrty hours. Success, however, has been 
" had with much older embryos. 

If the egg had been In the incubator for 
a day and a half, and the course of Its 
development was regular, the blastoderm 
*»» found to lie on the surface of the 
yolk, as shown la one of the accompanying 
photographs. It was then separated from 

yolk with scissors, and while lying in 
•‘•alt solution, was treed from any ex- 



Apparatus far ktoeiaatofraphiag tissue growth. A, modified Incubator; ft o 
C, kinematograph. 



subsequently to grow under the heat of the oven, 
drained of the salt solution, and over It were 
placed h few drops of 
I fowl's blood; this blood 
having, meantime, under¬ 
gone preparation as plasma 
through being deprived of 
its cells by centrifuging, 
nnd then refrigerated. The 
blastoderm so prepnred was 
left exposed to the air long 
enough for the blood-plas¬ 
ma to coHgulute, and thus 
hold the Htieclraen firmly to 
the glass. One of our Illus¬ 
trations shows the blasto¬ 
derm after the glass cover 
has been Inverted over the 
glass cell or chamber, and 
made “ready for micro¬ 
scopic study and photog¬ 
raphy" The subsequent 
process of unfolding is 
analogous to nat ure's 
course In the egg. 

One of the many un¬ 
solved problems In embry¬ 
ology hongs about the ori¬ 
gin and unfolding of the 
middle of the three Inyers 
of the primitive embryo 
(mesoderm), out of which 
are evolved the connective 
tissues, blood vessels and 
lymphatics. Observations 
have boon made of many 
forms of life with a view 
to obtaining light upon the 
BUbjecf, the most trust- 
bench; worthy with regnrd to the 

lizard and the chicken. It 
seems pretty well estab¬ 
lished that the mesoderm unfolds by a 
uniform process from amphibia to mam¬ 
mals. As soon as It Is visible as a distinct 
layer, two classes of coIIb are to be dis¬ 
cerned in 11 s structure, one of which sets 
busily to work to form a network of cavi¬ 
ties which are the starting-points of the 
earliest, blood vessels. 

With the exiiectatlon that the arti¬ 
ficially developed blastoderm would throw 
light upon tho evolutionary process of the 
entire vascular system, those cavities or 
spaces were studied under the microscope 
and photographed. They appeared of un¬ 
equal size and shape; sometimes, Indeed, 
merely wandering off into undifferentiated 
tissue, but often having easily traced 
boundaries Under tho magnifying glass, 
these spaces were seen undergoing con¬ 
stant alteration of size and outline, meet¬ 
ing and flowing Into each other—forming 
channels. At a certain point, the change 
became loo rapid to tie followed, and sud¬ 
denly the observer looked to find the 
siaices had been swallowed up. Colls or 
groups of cells were moving In the newly 
formed channels, the walls of which be¬ 
gan to dilate, demonstrating that there 
was pressure of fluid within When bor¬ 
dering channels met In the form of a 
net-work, the first heart beat was estab¬ 
lished. 

At this point began an oscillating mo¬ 
tion of the cells In the lumen of tho Chan¬ 
nels, and, the circulation being under way, 
these cells could lie seen “breaking off from 
eell musses,” when they "suddenly shot 
through the channels as if uu obstruction 
w’erc suddenly removed," affording In this 
way “u remarkable example of the effect 
of the hydrodynamics of the pumped fluid 
in these channels.” 1 

Observations made from the time of the 
initial heart beat, and especially on tho 
development of the first two folds of the 
heart, are essentially technical 
In elaborating the study, the obvious 

_ (OmciudKt on p at* 173 ) 
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A motor-propelled Are engine racing through 
the snow. 
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The Motor-driven 
Commercial 
Vehicle 

This department is dt voted to the interests of pres¬ 
ent and prosin etivi aimers of nwtoi trueks and de¬ 
livery wagons. Thi Uditor irill endeavor to answer 
any questions relating to merhanical features, opera¬ 
tion and management of commercial motor vehicles, 



Engine fitted with front drive, virtually a 
two-wheeled tractor. 


Modem Motor Fire Apparatus 

By Roes Babcock 

A LITTLE mow than throe years ago 
motor-propelled fire apparatus was a 
genuine curiosity. At tho end of th© year 
just dosed wo had 8 important oitios with¬ 
out a single piece of horse-drawn apparatus; 
all motors. Others rapidly are following 
their lead as is evidenced by the fact that 
there are now more than 820 oitios that 
have installed gasoline Are fighting appa¬ 
ratus; thoir total equipment includes more 
than 2,100 soparato pieces. And the in¬ 
vestment represents, in round figures, more 
than 910,500,0001 The amount has almost 
quadrupled m as short a time as 18 months. 

Nor are the big cities the only ones that 
have soon the light and turned their horses 
out to green pastures. Home of the little 
ones are just os progressive. Take tho 
oitios of Rpriugflold, Mass., and Maoon, 
Oa,, for instance. Springfield is about six¬ 
tieth in tho oountry in point of size, but 
It ranks third ill tho proportion of motor- 
propelled fire apparatus .Springfield's pop¬ 
ulation is approximately 80,000, yet it has 
no loss than 32 piece* of motor-propelled 
fire apparatus. Macon’s inhabitants num¬ 
ber about. 40,005—Maoon has 11 gasoline 
fire wagons. 

According to the latest available figures, 
there are only 0 States that have more 
than 100 pieces of motor fire apparatus 
oaoh. Of thoBo 6, Now York loads with 
253 pieces of apparatus distributed among 
06 cities and towns; the others in the 
proper order aro as follows: Massachusetts, 
227 machines in 83 cities; Pennsylvania, 
155 machines in 78 oitios; California, 149 
machines in 53 cities; Ohio, 146 machines 
in 44 oitios; New Jersey, 145 machines in 
55 cities. 

Economy of operation is one of tho prin¬ 
cipal advantages of the gasoline fire ongine; 
the first eost is practically tho last cost, 
barring accidents, of course, and running 
expenses which in any ease are purely nomi¬ 
nal alongside the running expenses of 
horse-drawn equipment Take the case 
of the city of Springfield for instance. The 
Fire Commissioners have prepared a chart 
which shows (from experience and not, in 
theory) that the average cost, of mainten¬ 
ance of 7 pieces of motor-propelled appiir 
ratus usod as a basis for comparison was 
9161.89 for a whole year, during which time 
the avorago number of alarms responded to 
by each piece was 140. The eost, of horse- 
drawn vehicles, on the other hand, was 
9524.18, and tho average mimlsir of alarms 
was but 125. The figures speak for them¬ 
selves. 

Chief W H. Jones of tho Richmond, Va , 
Fire Department, said in a recent paper 
“ . . . Its upkeep (referring to a triple 

combination chemical, pumping engine and 
hoseoart) has boon only about 6 per cent 
of tho oost of the horse-drawn, while its 
efficiency has been 00 per cent greater and 
it oovers double tho territory formerly 
assigned to the horse-drawn apparatus of 
this particular oompany." I 

, 4 


Here is a conservative estimate of cost 
made by a raputablo manufacturer: 

HORSE-DRAWN STEAM FIRM ENGINE. 


Food for four horses 9600 

Shoeing horses 72 

Veterinary and medicine 80 

Blankets, brushes, etc 80 

Driver for hoso wagon, also stoker 
and engineer for steamur 2,700 

Coal for steamer .75 

Harness repairs 40 


93,647 I 


MOTOR-DRIVEN PUMPING AND HOB* CART, 

Tire oxpense . ... 9120 

Gasoline and oil 45 

Battery charging. 3 

9168 

Annual saving of motor apparatus, 
93,479. 

Those figures do not Include the oost of 
building maintenance, which, with motor 
apparatus, must bo less than with horse- 
drawn, for less room is required for tho 
former. 



Fire engine in which both the propulsion and the pumping are done by a 
six-cylinder motor. 



Water towsr fitted with a foar-whsalsd tractor. 



Hook and ladder drawn by a three-wheeled traetor. 


Let us examine the records that have 
been made by some of the more modem 
fire apparatus and in this way bring to 
light another and very important advan¬ 
tage. For instance, these figures come 
from the Fire Department of the city of 
Colorado Springs: Loss in 1811, when it 
had no motors, 927,000; loss in 1912, with 
three pieces of motor apparatus, 98,000. 
Any number of cities report that sinoe the 
installation of motor fire apparatus, fire 
losses have droppod off, in several eases by 
as much as 75 per cent, and in the major¬ 
ity by at least 50 per eont. The oity of 
Pontiac, Mich., estimates that the saving 
in fire losses in one year paid for its motor 
equipment. And what is more significant, 
fire insurance companies look with favor 
upon suoh apjiaralus, and in a noteworthy 
number of instances material savings in 
premiums have boon effected by property 
holdors. 

Motor-propelled fire apparatus itself can 
be divided into six classo*, and in this re¬ 
spect it is pertinent, to add that the build¬ 
ing of suoh vehicles requires experience 
anil a square look at tho fact that the fire 
apparatus builder’s probloms are not those 
of tho ordinary commercial vehicle builder 
any more than they are those of the pleas¬ 
ure cor builder. Tho successful motor fire 
wagon must be ossontiolly more or loss of 
a cross botweon tho two. For with the 
heavy fire ongino we have the weight of 
the commercial vehicle requiring heavy 
and substantial construction combined with 
a fair portion of tho speed of the pleasure 
oar. Motor trucks Beldom exceed 16 or 
18 milos an hour, whereas fire vehicles 
attain speeds anywhere between 35 and 
60 milos an hour. Honoe their design sug¬ 
gests a number of delicate problems which 
can only bejsolved after exhaustive study 
and experiment. 

Tho six classes of motor fire apparatus 
include briefly the chief's light runabout, 
which may or may not carry auxiliary 
apparatus; the chemical wagon; the ladder 
truck; the hose wagon; and the pumping 
engine. The latter may be subdivided 
to include converted steamers, which are 
steam pumping engines with gasoline 
tractive machinery, and gasoline pumping 
engines which also aro driven by gasoline 
engines. Another division includes com¬ 
bined pumping and chemical engines 
which also, perforce, carry a quantity of 
hoso. 

The ohomioal, engine may range in size 
from an almost miniature machine with a 
single small tank to a mammoth six-eyl- 
inder machine capable of fighting a really 
stubborn blaze—and extinguishing it. 

Due to tho disinclination of municipali¬ 
ties to scrap steam pumping engines which 
still are useful, quite a number of makers 
have evolved chassis upon which these 
pumps can be mounted and so serve out 
the remainder of their useful lives. In 
some designs the steam apparatus is 
mounted bodily upon a specie' chavts; 
in another the forward wheels of the sn- 

(Conoludsd on page MT».) 
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MANURE SPREADER.—I, A. Olson, Hil¬ 
dreth, Neh. The Invention refers more particu¬ 
larly to the class comprising a pair of spread¬ 
ers the dlstanctt between which Is automatic¬ 
ally varied by the material passing between 
the aproaders It provides a spreader lo which 
the pressure produced on ihe spreaders by the 
material passing between them is automatic¬ 
ally adjusted 

SWEEP STOCK PLOW.—H. T. Yoouo, Flor¬ 
ence, B. C. This Invention Is for use for aid- 
lag youBg corn and for the cultivation of cot¬ 
ton throughout its growth, wherein mechaalam 
Is provided for permitting the plow to be ueed 
toward and from the beam without dlamantUng 
the plow or removing the plow from the eup- 
portlng hanger, and wherein the plow may be 
held In adjusted position firmly and without 
any attention from the operator, wherein the 
stock is supported from the beam, so tbat It 
may swing with the plow, and wherein the 
stock Is connected to the plow to swing lo 
unison therewith and to hold the same rela¬ 
tive position with rospcct to the plow regard¬ 
less of the position of the plow 

PRESS— L Matthews, Paris, Tenn. This 
Invention Is adapted for use In baling bay and 
like articles, wherein a pressing chamber la 
provided, and a plunger movable longitudin¬ 
ally of aald chamber and having means of en¬ 
gaging the chamber for guiding the plunger, to¬ 
gether with power operated mechanism for 
reciprocating the plunger. 


HinnON DEVICE.—W F. Hetties, Htlck- 
noy, H. D. This device Is adapted to support 
and display a roll of ribbon or the like at¬ 
tractively and to so hold the ribbon that any 
desired amount may be readily unwound and 
removed without displacing the roll or rump¬ 
ling or soiling the ribbon, and wherein means 
Is provided for permitting ribbons of different 
widths to lie handled 

BOTTI.K C V .loitNSON, Coldfield, Nev, 
This bottle ciinnot lie opened after being sealed 
by a cover, without first breaking the cover, 
and the cover cannot be replaced without de¬ 



tection The cap or cover la designed to bo 
fitted over the ordinary neck of a bottle and 
there la tlic necessary maximum amount of 
space within the cover and exterior of the 
bottle neck, for containing data concerning the 
filling of the I Kittle, or of other Information 
eonccrnlng the goods therein 

MEANS FOR CLEANING SEWERS—J. 
Bit'CE. BEfiK Thayer St. Pittsburgh, Pa. A 
small opening Is < lit In the sower and the 
device Is Introduced through such opening and 
then rotated by menus of a hand brace or 
other eiiulvaleiit The device Is constructed 
of steel wire, preferably In the form of a loop, 
and the free ends of the strands of wire are 
secured In a suitable clamp which U, In turn, 
attached to a hand-brace 

COMBINED ASH CAN AND LAWN 
ROLLER.—J. C. B. Jarvib, IBM 7flth St., 
Brooklyn, N V This Invention provides a can 
having a cover and provided with a alcove sup¬ 
ported by the bottom of the ran and the cover 
for recolvlng an aile so tHfct when the arms 
and the tongue are pivotally connected with 
the axle, the can may also lie filled with ashes, 
and used as a roller for rolling the lawn, 
tennis courts, etc. 

Hardware and Tools. 

CAN OPENER.—L. E. Holms, Robblnston, 
Halm. This Improvement relates to tools or 
Implements for opening tin cans of fruit, vege- 
tablss or the like. Among the objects Is to 
produce a tool of a simple and comparatively 
cheap construction which is not only easy and 
reliable of operation, but also which la not 
likely to damage tbs contents of the can or 
receptacle being acted upon. 

DRILL BIT - -A W. Taylor, 812 Rose St, 
Peckvllle, Pa. The design of this Invention Is 
to provide a drill that will readily ent through 
hard substances, and a drill tbat may be 
tamed easily in the drill bole, and that will 
prod nee a straight smooth bole to properly re 
eelvo the cartridge. The Invention provides a 
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plural bit, the elements of which may be read¬ 
ily removed and renewed. 

SAFETY RAZOR.—L. Kalina, 182 Nassau 
Sfc, New York, N. Y. The Invention provide# 
a safety rasor to permit of conveniently as- 
sembUng the parte for shaving purposes or dis¬ 
assembling the same for cleaning the parte 
and removal of the bltdu for stropping or other 
purposes, the rasor being of such shape that 
when not In use for shaving purposes It can 
be readily used as a cuff button. 

SAFETY RAZOR - - 8 . Kttxeb, 630 Concord 
Ave„ New York. N. Y. The object of the In¬ 
vention Is the provision of a new and improved 
safety rarer of the flexible blade type, arranged 
to penult of conveniently and quickly as¬ 
sembling and disassembling the parts, and to 



SAFETY RAZOR. 

provide a detachable gathering receptacle for 
the lather The raror Is lomposed of compare 
tlvely few parts, and when In use .he lather 
readily passes Into a receptacle wblch tbua 
forms a shield for the hand holding the rarer 

Healing and Lighting. 

GAS BURNER AND WATER HEATER — 
3. A. Fttiaa, 702 W. Illinois St. Urbans, 111 
This gas burner Is adapted to ait as « water 
beater, the structure shown herewith being 
characterised by an absence of moaus whereby 
the passage of air through the burner struc- 



GAB BURNER AND WATER HEATER. 


ture is prevented The Invention provides s 
burner unit heater, preferably of Integral con¬ 
struction, the eiiiliodlmont shown making pro 
vision for the utilisation of heat below tbe 
hurnei openings as well as along the sides 
thereof 


Household Utilities, 

WINDOW CLEANING ri-ATFORM —U 
Bottjkh (181 Classon Ave, Brooklyn, N Y 
The Invention relates to temporary platforms 
or scaffolds, and has particular reference to 
means for supporting an operator and cleans 
log materials In the cleaning of windows. IIo 



WINDOW CLEANING PLATFORM. 


also provides s platform of tbe character Indi¬ 
cated, which may Ik- adjusted to lit any ordi¬ 
nary slue of window, and which will be strong 
and reliable when used In any position of ad¬ 
justment with respect to tlie slac of the win¬ 
dow. 

EXTENSION TABLE—V, F Neumann, 
Tivoli on Hudson, N Y This Invention em¬ 
bodies a plurality of sections or leaves which, 
when not In use, ean be pushed In or out of 
tbo way under the table top. An equal num¬ 
ber of leaves ere used st opposite ends of tbe 
table so that It can be lengthened at one or 
both ends, as desired. When the length of 
the table top la Increased by the extensions, 
one or more of said extensions can Ik- employed, 
so that the top of tbo table can be lengthened 
at either or both ends to a greater or leas 
degree 

CONVERTIBLE SOFA AND BED.—J. F. 
Kami's, 240 07th St, Brooklyn, N. Y. Tbe In¬ 


vention relates to furniture, and Its object Is 
to provide a new convertible bed and sofa, 
wblch is simple and durable In construction 
and arranged to permit of conveniently chang¬ 
ing tbe sofa to a bed or vine umrm. Compara¬ 
tively few parte are required for accomplishing 
the desired movement of the back when fold¬ 
ing the name to form the back for the sofa 
or when extending the same to form an outer 
section of the bed. 

machines and mechanical Devices. 

SHAPING ROLLS Will HORSESHOE BARS. 
—L. T I'Ans, Box 104, Wnrehum, Mass This 
Invention provides means for meelmnlrslly 
creasing and partially punching the bars from 
which horseshoes are subsequently made, pre¬ 
vents the creeping or misreglsterlng of the rolls 



SHAPING ROLLS 


with the bars and shoe forming sections there¬ 
of, reduces tbe friction offered by the bars to 
the rolls when panning therethrough , and pro 
vldes rolls of the character mentioned, having 
a simplified and economical construction 
TUANNMIHHION MECHANISM -A. II. 
Bsikkman and W llani-KMAN. lAwrence, Neb 
This Invention provides u mechanism of tbe 
finest possible parts, and of the simplest type, 
wherein a selective lever is provided for con¬ 
trolling both tbe clutch and tbe gear traus 



TRANSMISSION MECHANISM. 


mission mechanism, and wherein when the 
selective lever Is in neutral posltlun, tbe gear 
tnniamlssloii mechanism Is out of mesh, and 
when moved out of neutral position the select¬ 
ed gear Is first fully engaged before the clutch 
Is permitted to close, and wherein tbe gears 
are always positively locked with respect to 
the oporntlng lever, which will he reliable, dur 
able and easily operated. 

RIVETING MACHINE— 0 Snooobakm. rare 
of Frits Klelin, 040 South Broadway. 1-os An 
geles. Cal Tbla invention relates to Improve¬ 
ments In riveting machines, and has for an 
object tbe provision of an improved structure 
which will evenly rivet or npset the end of a 
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bolt, rivet or other similar article with a I 
minimum amount of noise Another object la 
to provide a rapidly rotating riveting head 
formed with rotnttog rollers acting as the ton 
tart members for performing the upsetting 
operation 

EXHIBITING APPARATUS—A. P RoBNBN- 
er, care of Automatic Electric Sign Co, 814 
Macdonougb St. Brooklyu. N Y This appn 
ratus la primarily designed for advertising pur 
poaos; and It comprises a construction which 
Is automatically actuated and controlled no as 
to move a plurality of slides or negatives In 
succession Into operative relation with respect 
to a projecting device by means of which the 
designs formed on tbe slides arc thrown upon 
t screen, to be viewed 

APPARATUS FOR DRYING ARTICLES 
FORMED FROM PLASTIC M A 8 H E H — O 
Karan a an. Heldenau, Dear Dresden, Germany 
The drying of objects formed from plastic 
masses, particularly those containing a large 
proportion of water, la attended with difficulty 
because If tbe drying Is not uniform strains 
may readily arise In the material and produce 
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modification of form. By means of the novel 
drying device nsod In the present Invention 
defects and dllficultles arc eliminated owing 
to the fact tbat during the drying operation 
the material under treatment is given a uni 
form displacement wblch produces a constant 
modifies I Ion In the positions of several parts 
of the surface of the object relatively to the 
aource of beat and tliuroby causes tills source 
of heat to act uniformly on all sides 

Prime mover* and Thrlr Accrssorlrs, 

INTERNAL COMBUSTION ROTARY EN¬ 
GINE— C L Raoot. DOR Clinton St Hoboken, 
N J The Improvement refers to Internal com 
bustlou rotary engines admitting of general 

engine with It. lie-uuse ef Its lightness, strength, 
smooth running rilhihllftv slinplli Ity and varl 
oils ether qualities, enable l| to be used In con- 
nuetlon with living m.iilitnis 

Hallways and Tl.cli teressorles. 

GATE OIT'III\TI Nl. Ml-K IIANISM .1 R C 
Jai-ohskn, 211 I'll 111 Hi \vc . Nya.k N Y, and 
C. A v. J Seuehhtkn, Nytnk, N Y Tills In¬ 
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train In wpproaililng a predetermined part of 
a track provided with gates will cause the 
gate to close nutoiiintloillv, will actuate lamps 
serving as alsriiis, ami will retain (lie gates 
closed and tin- alarm active so long as the 
train Is present, bill when the train departs, 
the gates are automatically opened and the 
alarm rendered inactive 
TIE PLATE—W. M Oi-otfeity. Olilopvle, 
Pa Tbo present Invention has reference to 
tie plates forming nil chairs snd connections 



TIE PLATE. 


between track rails the Inventor’s object being 
to provide a tie plate pnrlleulnrlr adapted for 
use with certain eoiim-i lions to prevent the 
rail from spreading and nlso constructed no 
as to receive and n fain a tie preservative and 
prevent the rnllB from lilting or moving apart. 

Pertaining to Iteereatlon. 

ARTIFICIAL BAIT C W STEWART, 1211 
N Itrd Kl, Glean, N Y This improved bait 
is provided with a loverlng having succeeding 
layers, each simulating a different Osh either 

are adapted to be surresidvolv removed to ex 
pose different represenlnllons In succession un¬ 
til the corrert bait Is found to successfully at 
tract the fish under the paillrnlar conditions, 
as season and weather or I In- parthular ebar 
actor of the fish being sought 

Design*. 

DESIGN FOR A SET OF CHARACTER- 
BLOCKS - 1 >K W l Bakkii care of Baker k 
lleunett l’o, (14.1 Broadway New York, N Y 
This design Is a vhw In elevation of a act 
of character blocks representing tin complete 
alphabet and numerals In perspective The 
meehanienl construction <d tin- blot ks Is so 
perfect In design that It gives u surprising 

DESIGN FOR A SOIL PIPE FITTING D 
Hellkk. Baltimore Mil In tills ornamental 
design for a Boll pipe fitting (In nrthlc Is shown 
both In a side view and a longitudinal section 


Note —Copies of any of these patents will 
be furnished by the Scientific American for 
ten cents each. Please state the name of tbe 
patentee, title of the luvcutlon. and date of 
this paper. 


We wish to call attention to the fart that 
we are in a position to render competent scr 
vices In every brunch of patent or trade mark 
work Our ataff Is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepure and prosecute all patent 
applications. Irrespective of the complex nature 
of the subject matter Involved, or of the spit 
dallied, technical, or sck-utlOe knowledge re¬ 
quired therefor 

We also have associates throughout the 
world, who assist In the piosecution of patent 
and trade mark applications filed In all coun¬ 
tries foreign to the United States 
Mcnn k Co. 

Potent Solicitors, 

301 Broadway, 

New York, N Y. 


Branch Office 
020 F Street, N. W„ 

Washington, D. C. 
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The Making of a 

Perfect Spring 

Few realize what a complicated, delicate and 
accurate feat of engineering is the production 
of a perfect automobile spring. Any black¬ 
smith can forge leaves ana put them together 
so that they look like a spring, but the result 
will not be a perfect spring. 

^^RESILIENT 
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an produced by a series of the most highly specialized 
processes. Each process is carried out in accordance with 
specifications of our engineers, for every Detroit Spring is 
designed especially for the car upon which it is to be used. 
The composition of the steel—the exact temperature of 
the three beat treatments—the severity of the numerous 
tests—are all predetermined to make the perfect spring 
for the particular car. 

Specify Detroit Springs 

and be sure of spring's that are a unity with your ear—be sure of 
security and comfort, for 

Detroit Springe are Guaranteed for Two Yeare 

Their "self-lubricating cups" prevent squeaking and reduce fric¬ 
tion. Write for interesting story "From The Ore To The Motor 
Car." It will give you an idea of Detroit Spring perfection. 

Detroit Steel Products Co. 

2286 E. Grand Boulavsurd Detroit, Mich. 


Modern Motor Vte Appetstoe 

(Ceseieded from to* $10.) 
gins are replaced by a three-wheeled 
tractor, and in still another the forward 
wheels have been replaced by what virtu¬ 
ally amounts to a two-wheeled tractor, the 
engine standing well out in front and driv¬ 
ing through a shaft and side chains. 

The vehicle which utilizes but one en¬ 
gine for propulsion and pumping is being 
widoly adopted because of its efficiency 
and the absence of necessity for carrying 
two kinds of fuel. All of these machines 
will run at great speed to a Are, after which 
a simple clutch sorves to disengage the 
motor from the propelling machinery and 
engage it with the puinp; there is no need 
to wait for Btearn anil no lack of water 
preesure because of low steam; incidentally, 
the unit is generally self-contained in that 
it carries its own hose; it is independent 
of the hose wagon which may never reach 
the scene of the fire because of some acci¬ 
dent. 

The motorizing of ladder vehicles sug¬ 
gests other problems because of the great 
length of the equipment. Tractors have 
been pushed into the breach, so to speak, 
and have mode easy the solution of a prob¬ 
lem that might have proved troublesome. 
At the same time thew use permits existing 
apparatus to be kept in service, for in the 
majority of oases it is a simple matter to 
remove the front, whocls and substitute 
the Iraotor. One of our illustrations shows 
a water tower with a four-wheeled tractor. 

It has been a bard fight to have motor 
fire apparatus adopted and the antiquated 
horse-drawn apparatus relegated to the | 
background. But it has been a winning 
fight from the beginning. I 
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! Many motor truck* eon- ewtomrj 
twice the work they JWM* 4a , j 
Soroka Jbraniw* will give yam the inform*-'' 
tion that makes the incresse possible. t 


Mmd the Servin Recorder arnam In motm 
truck and transportation cost will be gladly 
told upon request to 

THE SERVICE RECORDER COWART 
234] Kart 108th St. 
CLEVELAND. OHIO, U.8.A. 


“The Problem of Our Navy” 

A Series of 10 Comprehensive Articles 

on the present condition of our Navy, showing 
its unprepared ness, its present rating among the 
navies of the world, and what must be done to 
bring it up to its proper strength and position 

Published Consecutively in the Scientific American 

Four articles of this series have appeared in the issues: 
February 28th, March 7th, March 14th and March 21st 

These four Copies sent to any address in United Statelier 45 rents in stamps 

No, 1— “How the Navy is Daily Employed”—by Hon. 

Franklin D. Roosevelt, Asst. Secy, of the Navy. 
No. 2—“Sea Power and Our Foreign Policy.” 

No. 3— “The Decline of the United States Navy to 
Third-Class Rank.” 

No. 4—“The Price wc Pay for Self-Sufficiency and 
U npreparedness. ’ ’ 

The 5th article appears in this issue 

No. 5—“Battleship Strength Necessary to Guarantee 
Peace.” 

No. 6— “The Shortage of Scouts,Torpedos and Mines.” 
No. 7—“The Shortage of Officers and Men.” 

No. 8™ ‘ ‘The Need of a System of Rapid Mobilization. ” 
No. 9— “The Need of a Council of National Defense.” 

The 10th and concluding article will he written especially for 
this series by Hon. Josephus Daniels, Secretary of the Navy 
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Motor Truck in Snowbound Streets 
—A Correction 

I N an article on “The Motor Truck in 
Snowbound Streets,” published in the 
SiUBNTiric Awkhioan of February 28th 
last, the following statement was made M 
concerning a motor ooal truok: 8 U , 

"Altogether during the three days of -- 

the storm it ran about 5,(XX) milos and 
used up over (X) feet of tire chains. ...” 

It is hardly neoessary for us to say that 
the statement is incorrect. It Bhould have Dm 
read “The truok was a stock machine 
that had run altogether aliout 5,000 miles. 
Duruig the three days of the storm it used 
up over (X) feet of tire chains,” etc. 



HERSCHELL-SPILLMAN CO. 

Park Amaaamaat OatNttari 

611 Syraoaor St., North Tonawaada, N. Y. 


Detroit Marine Engine 


MUNN & CO., Inc. 


361 Broadway, New York 


Lifeboat Test Off Sandy Hook 

(Concluded from page 282.) 
whh damaged In collision with an Atlautlc 
liner in New York harbor. The colliding 
ship evidently crowded the lifeboat 
against a haich, and produced the long 
straight indentation shown in the photo¬ 
graph This taint was put overboard and 
towed over u long distance to a yard for 
repairs, and yet showed no leaks what¬ 
ever. In spite of this deep Indentation the 
boat would have curried Its passengers In 
an emergency. In tests carried out on 
the United States Army transport "Kil¬ 
patrick," a I.undin steel boat, when half 
lowered, was pulled uwa.v from the ship 
and allowed to swing Iwek heavily against 
her hull, with no resulting damage to the 
boat. 

At the conclusion of the tests the three 
boats were towed from a point several 
mllw outside of Nundj liook to the Bat¬ 
tery at a speed of l.S knots. The first 
t»art of the trip wus tnsde through rough 
water, and In spile of this rather brutal 
treatment, the high rounded bows of the 
bouts curried them comfortably over the 
seas, and everything was sound aud tight 
when the Battery whs reached. The vio¬ 
lence of the test is shown in our photo¬ 
graph, taken from the deck of the third 
ship. 

In designing the power lifeboat the 
broad principle was laid down that all 
lifeboutN. whether with or without power, 
should always be of such size and 
construction that they can readily be 
launched fully loaded, and pushed off thej 
side of the ship us soon an possible after J 
Mng water-borne. With this In view, the 
power boat la built with a tunnel by which 
the propeller and abaft are protected 
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ELECTRIC LIGHTING FOR AMATEURS 
How ■ ■mall and ample experimental inauilarioo nan 
be Mt up at home. Scientific American Supplement 
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. The Safe and Convenient 
Place to File All Your 
Uninaurable Records 

JHE SAFE4ABINET 

The Illustration above show* you THE 
SAFE-CABINET equipped with soma at 
the filing devices that can be used with It 
' Without cost or obligation we will send 

C l detailed drawing showing exactly 
THE SAFE-CABINET will look when 
equipped to moot your requirements, and 
will tell you what It will cost 

Checkoff the devices in the Illustration 
above to Indicate what you would require, 
or write on the blank lines below the valu¬ 
able business records, memoranda, docu¬ 
ments. etc . that you want to protect 
Then sign your name, tear off this adver¬ 
tisement and mall It to us. 


THE SAFE-CABINET CO. 

DEPT. Y-2 MARIETTA. OHIO 
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any Run* *Mle tb* boot* be- 
lag launched-, and tbe rtrength afforded 
J ter the double bottom fc* such that tbe boat 
ean be lowered when loaded to It* maxi¬ 
mum capacity of seventy-fire people. 

How the Kinematograph Facilitates 
the Study of Tissue 

(Concluded from pops *«».) 
difficulty was the lmixiRslhUity of follow¬ 
ing the entire process of the blood-circula¬ 
tion in a single specimen of the artificially 
developed blastoderm. And It was as a 
means of getting around this very great 
obstacle to thorough observation that the 
kinematograph was employed. 

The moving picture eatelies and repro¬ 
duces alike the exceedingly alow move¬ 
ments of early tissue growth and cell divi¬ 
sion, and the subsequent rapid changes 
connected with the heart and blood ves¬ 
sels, neither uf which can be followed sat¬ 
isfactorily In detail through the micro¬ 
scope or by the use of ordinary photog¬ 
raphy 

By the use of the kinematograph, li la 
possible also to study the primary divi¬ 
sions of the brain, and various other ques¬ 
tions—such, for example, as the reason 
for the Invariable position of the heart 
on the left side of the body; the signifi¬ 
cance of which knowledge is apparent only 
to the embryologist 

The deyloe first used In photomicrog¬ 
raphy, i. e., a cumera fastened to a slotted 
plate braced by an Iron framework screwed 
to the floor (the camera lietng connected 
with the microscope) was but slightly 
modified on the adaptation of the klnoma- 
tbgrapb to it “First, a replacement of 
the lens by a metal tube, second, tbe sub¬ 
stitution of u pulley and interlocking gear¬ 
wheels for the ordluory haud-crauklng de¬ 
vice The gear wheels, two in number, 
are of different sizes. The larger is 
screwed fast to the shafting (hat operates 
the mechanism within Ihe camera, while 
the smaller, to which is riveted a small 
pulley, enguges the larger wheel at one 
side. This reducing gear Is so arranged 
that one revolution of the pulley gives one 
revolution of the rotary shutter within the ( 
camera, the equivalent of oue picture.”* < 

George Weetinghouse 

(Concluded from page *67.) 
sure was he of himself that tie undertook 
to design the couplers, although ihere won 
no time for elaborate tests. The Invention 
was a success from the very first in actual 
practice. 

Fully as important from an economical 
standpoint as the invention of the airbrake 
Is the introduction of the alternating cur¬ 
rent, with which Westlnghouse's name 
must also la* conspicuously associated 
as a promoter and engineer. He heard 
of the experiments niude lu Eurojie with 
alternating currents; bis broad mind 
Immediately saw the possibilities of 
hlgli tensions; forthwith he began cx- 
‘ pertinents In this country That so much 
progress has tieen made in this coun¬ 
try In high tension transmission Is due 
almost entirely to Westlnghouse's Initia¬ 
tive. Cities situated within two or three 
hundred miles of a hydro-electric jsiwer 
plant might not la* electrically lighted now 
had it not been for Wesflnghouse's far¬ 
sight. 

The Introduction of the alternating cur¬ 
rent was marked by a bitter struggle. In¬ 
fluential as he was, heralded the world 
over as a great Inventor and a great engi¬ 
neer, he found It Just as hurd to overcome 
opposition to the alternating current as to 
induce timid railway officials to adopt the 
airbrake. 

There was more than mere Ignorance 
behind the oppositlpu. Vested interests 
had to be fought—interests which seem 
uctually to have conspired to prevent the 
employment of a system which has proved 
itself of world-wide benefit. For flfteeu 
year the attack continued. Even Edison 
thought it unwise to encourage the use 
of the alternating current. 

The struggle came to a crisis during tbe 
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M AKE this summer one long vacation — a summer filled with 
boating pleasures. Make it a summer of skimming about 
over lake and stream to the summer home, camp, hunting 
or fishing grounds without a lick of work. Forget oars and paddles. 
Just have the bulliest time you ever had—scooting about with your 
motor row boat There’s just the price of a Cadle Portable Boat 
Motor standing between you and such sport. If you haven’t a row 
boat, don’t let that deprive you of a summer of fun — buy one or 
rent one — but get one. Next fall, you’ll swear the fun was worth 
ten times the cost of motor and boat. The 

GnkTbr/oMeBootMotor 

u an absolutely safe, compact little engine that attaches to any row boat by 
simply turning two thumb screws. Itweighs but 55 lbs., generates 2 H.P., and 
will drive row boats 7 to 9 miles an hour or slow enough to troll. It is steered 
by a rudder, like a launrh—not by the propeller The rudder is of our folding, 
stone-dodging type (Pat. applied for). The weedless propeller is protected by 
a substantial fin. Motor can be easily adjusted to any angle or depth of stem. 
Starts with half a turn of the fly-wheel. Can he run in salt or fresh water. 
A postal brings you alt the details in our beautiful Portable Boat Motor catalog. 

Caille Perfection Marine Motors 

for laraer launches are mode In slues from 2 to 30 H P for both plciurure and work 
3u I bouts. If you intend to buMd o launch or buy a new motor for your 

present boat, put your power problems up to us Tell us the length 
and breadth of your bout and the speed you want to nttalu 
We'll tell you the proper type and sUe of motor to install. 
Our Marine Motor Blue Book 

^■*3 will be gladly mailed on re- |H.P. Collie fi I R|RA 

laWMBT Be sure to stole whether 


*? v The Caille Perfection 
f : Motor Co, , 

1 1404 CaUl. Sbwet. - A 

J DETROIT, MICH. 


q The CONSTRUCTION of an INDEPENDENT INTERRUPTER 
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The Competition 
of Service 

A recent writer in a prominent 
review says—"The motor-wagon has 
put a new phase on competition—tbe 
competition oi service ” 

In order that your truck service may 
distance competition, install Firestone 
Truck Tire and Rim Equipment. Be¬ 
cause experienced truck owners have 
found that Firestone Truck Equip¬ 
ment means most miles per dollar. 

The completeness of the Firestone 
assortment of tires; the simplicity and 
convenience of Firestone Quick Re¬ 
movable Rims, with which your own 
drivers easily change tires; and the 
prompt, thorough aid of Firestone 
Service Stations—all make for suc¬ 
cess In your service competition. 

Consult a Firestone expert at our 
nearest branch or write— 

The Firestone Tire & Rubber Co. 

"Aawrica'* torso! Errfodn ThtntRhm Maim” 

Akroe, Okie --All Urge CKias 

buaillr Tin*, Track Tin*. Pinion 
SbcM^TR^^CankyTlni’ ^da Tin*. 
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LEGAL NOTICES 


MTENTS 

If you have a 
patent you can 
it Co for sdv: 

obtaining prott_ _ - - 

modal of your invention and a dewriptioa of 
the device, explaining ita operation. 

All commumcatione art atrictly confidential. 
Out vaet practice, extending over a 

to adviec in regard to patentability wi 

expenee to the client. Our Hand Book -_ 

II cent free on request. Thie explain# our 
method#, term#, etc. in regard to PATENTS. 
TRADE MARKS. FOREIGN PATENTS, etc. 


All patents eecured through - 

without eoat to the patentee in the SCIENTIFIC 
AMERICAN 

MUNN y COMPANY 

361 BROADWAY. NEW YORK 
Branch Office. 633 F Street, Waehington. D C. 


Classified Advertisements 

Advertletoc in this ooiumn la 75 eante n lino. No 
laae than fpur nor mom than IIllnea amaptad Count 

aaven woeda to the Una. All ordara muat be a- 

paaled by a remittance. 


AGENCIES WANTED for Australia or N 8 

Walea ArttcjM of merit nnd patents -* - 

preferred 1 '—*—*'— ■ 

Btevart. ] 


TO INVENTORS AND MANUFAOTUS 
An old established Rmtllah Arm. with gaud « 

Man among Paint. Colour, Vernlsb, Chemical, Grease, 
Printing Ink. Linoleum and Match Manufacturer! 
throughout Great Britain, employing expert Me¬ 
chanical and Electrical Engineer RroreeenU*'"“ 
are prepared to buy for Oaab and distribute (• 
Agents) any approved, American eppilsiires au 
tor the above or allied Induatrlee Addroaa li 
Inetanee Box P AOS. Smith'a Advertialng At 
100 Fleet Street. Load on. England 


WANTED—Some one to furniah capital 

IJS52&T 1 RW iSHIKfiS t&ffl ' 

^■J^^^^^uTokatonrs- D 
CAPITAL WANTED to take out patents and 


Oxygen 

,.ee, and l_ 

itrl^ht or let the 



OLASS APPARATUS, thermo_ 

tide and Iniluatrlal laboratorlee, eurgleal g 
axunrlmantal work. For further particular 
Laboratory Supply Co . 138 State St. Hoehea 

PATENTS FOB SALE 

NON-REPILLABLE BOTTLE Extremely Im¬ 
portant Invention. Take aoveral days to refill Cheaply 
made. Sale or license. Master patent IU11 and I III# 
Grove, A Holywell Row. Finsbury, London 
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“ NULITE FAVORITE” 
HOME LAMP 


NATIONAL STAMPING A 


flEH 


^^EIICTRIC™™ 

SPECIAL Criadeta 
MACHINES Pallabars 

ROTH BROS. & CO. 

196 Looms Sbset, Ctue.se. UW. 


CRUDE ASBESTOS 


DIRECT FROM MINES 

M , R. H. MARTIN 

Asbestos Fibre 


SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in Saenhfic 



Wfzrm 

f Weshls 

‘SftS 8 


Jus;. 

Mead Cycle Ca. 
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In the APRIL 

SCRIBNER 


The first article by 

THEODORE 

ROOSEVELT 

on his experiences as 

A Hunter-Naturalist in the 

Brazilian 

Wilderness 

Up the Paraguay 

It gives an account of the 
first stages of his journey 
up the Paraguay River, 
impressions of the bird 
and animal life, of the 
picturesque country, of 
the river teeming with 
fish, among them schools 
of the ravenous man- 
eating piranha, and of the 
people. It is permeated 
with the author’s inimit¬ 
able qualities of enthusi¬ 
asm, of observation, and 
vivid description. 


“Ob the Mat” (North Africa 
aad the Deiert) 

By G+orym £. Woodbmrry 
“On the Mat” it an analysii, a reve¬ 
lation of the religion, the soul, the 
very spirit of the desert and its people 

The Fair in the Cow Country 

By W. Herbert Deaton 

Illustrated by the author. 

Bronco busting, cow-girls, cow-punrh- 
ers, ropers, are all in vivid and hi¬ 
larious excitement and the competi¬ 
tion of a typical Western fair. 

If you want to understand the 
real significance of the Cubists 
—the whole “shock-your-grand- 
mother” school, read the article 

by Kenyon Cox on 

Artist and Public 


Short Stories 

Worse than Married 

By Henry and A lit* Durr Miller 


Soldiers of Tune 

By Barry Beae/ield 

The old clock-maker and Decoration 

D.iy. 

Sparks of the Wireless 

By Walter 3. Hiatt 


Her Friend Sergeant John 

By Walcott La Clear-Beard 

An army story of the Mexican border. 


$3.00 a imar 

CHARLES SCRIBNER’S SONS 


World’s Fair of 1893 at Chicago. West* 
inghouse contracted to light the Fair at 
a price one million dollar* less than thej 
nearest bidder. H1 k opponents Induced 
the exposition authorities to exact a bond 
for the fulfillment of hU obligations, be¬ 
lieving that no one would become surety 
for a bond which might be forfeited be¬ 
cause it guaranteed the performance of 
something which had not been al 
In electrical engineering up to th 
Westlnghoum* promptly furnished three 
bonds. Next the patent laws were Invoked 
to deter him lie was accused of Infring¬ 
ing existing patents which covered meth¬ 
ods of making incandescent lamps. He 
merely wit down himI Invented proeeame 
and ile\lees of his own which were obvi¬ 
ously not infringements. The Chicago 
Fair made money ; hut It made It thanks 
to WestliighuuMC The stockholders divid¬ 
ed one million dollars among themselves 
- the exact nmount saved by the adoption 
of the Westlughouse alternating current 
system 

After the micmw at Chicago, Weating- 
house lioidlv set to work at designing the 
glaut Hllernators of Niagara. There are 
ten of them. To this day they are regard¬ 
ed as monuments In contemporary elec¬ 
trical engineering In 1912, by the Irony 
of fule. the Kdlson gold medal was award¬ 
ed to him at a banquet of the American 
Institute of Electrical Engineers for his 
"merit oiIoum achievement in connection 
with the development of the alternating 
current system for light and power." 
Among those who witnessed that event 
were engineers who had decried the alter¬ 
nating current as a force- that could not 
controlled, as u form of energy that 
should not In- used hecuuse It might kill. 

vo Inventions, lu the development of 
which Westlughouse pluyed a prominent 
part, ore the Melvllle-Maculplrie-WestlBg- 
house geared turbine for steamships and 
the automobile alrsprlug Moth Inveu- 
i huve been so fully described in those 
columns that It Is hardly necessary to com¬ 
ment upon them at length again. Inter¬ 
esting, too, is n way of his for controlling 
the operations of n ship’s engines by 
vice placed on the tiurlgiitliig bridge of 
the vessel The movement of a lever on 
the bridge sturts or Htops the engines, re¬ 
verses them, utid regulates the speed. By 
Its use the engines of the I’nlted States 
steamship "Neptune." a collier, have lieen 
reversed from full sliced ahead to full 
sliced astern In twelve seconds. 

Breadth of vision and receptivity were 
characteristics of Westlughouse Most In¬ 
ventors cmu sec good only in their own 
creations lH-splte all tlielr sufferings and 
trinls they do not often extend a helping 
hand to fellow Inventors Westlughouse 
an inventor of a totally different 
stamp. Not onlv was he a great Inventor 
himself, hut he did more IIihu any other 
Inventor of Ids time to develop the Inven¬ 
tions of others lie grasiied a new Idea 
with flush-llko rapidity Tesla, Nernst, 
Cooper-Hewltt, Stillwell. I.ntumc, and a 
dozen other less lraisirtant succeeded very 
largely because of the interest that he 
took lu tlielr labors He sjient fortunes 
In reseurch designed to aid them. 

Westlughouse was essentially what, the 
world calls a pruetieul man He could 
work with his hands as well us with Ills 
head. He had learned the use of tools In 
his boyhood; In his youth lie had faintllnr- 
htmself with every resource of the 
machine shop, and during the years of| 
manhood be worked on In the same 
way as If his livelihood dppended on the 
manual exercise of his mechanical skill. 
Hence he was a ty|ie ot employer that men 
must respect; thev felt that he could han- 
their machines as well as they them¬ 
selves 

Is practically impossible to present a 
complete view of Ids economic Importance. 
Perhaps some idea of the vustness of the 
Industries which he created may be 
gleaned when It. Is said that there are now 
thirty-five Westlughouse companies In 
Europe and America, that they employ 
ISO,0(g) jiersons, and that they operate with 
a total capita! of $200,000,000. He him , 
self took ont patents on about three hun¬ 
dred Inventions, but lie controlled as many 

1ILOOO natents 


WORK SHO 

1 of Wood .ad McU Wtdhm. without 
«tmm power, e wi fru d 6* 

BARNES’ F«*l 
MACHINERY 

allow town bid# on jobs and give 
greater profit on tho work. MncMaee 
•tot on trial if denied. Coining/roo, 

W. F. A m. BARNES CO. 


The up-to-the-minute Holder—with «ix 
points and a "shock absorber. ” Worth 
knowing about Send for circular. 

MONTGOMERY & CO.. Tool Mtwn 

105-107 Fulton Street New York City 




“RED DEVIL” of com mbm Ik 
•Undnnl of ExceUonce kToolQ«% 



Our No. 1650 "MB DKVIL" Bonded Plier stands 
at the bead of ALL Pliers. Absolutely guaran¬ 
teed for two years hard service 

YOU WANT THIS TOOL 

Get it from your locsl dcnlci. : 

If he can’t supply send us $1.75 and one only 
sample pair 8 inch will be sent you postpaid. 
SMITH A HEMENWAY CO., 215 Chambers Si., N. t. 



Strong Patent 

Diamond Holder 



Magical Apparatus 



8VXCIALT1BS Ol nil ki 

to order, largest t 
ment, lowest prices. Send perfect sample IT 
for low estimate nnd best expert advice » 

THE EAGLE MFC. CO.. Dept. A, OactsaoR O 


RUBBER 

PARKER, STEARNS A CO., 
286-300 Sheffield Ave., Brooklyn. N. Y. 


Corine Engines, Browers' 
and Bottlers' Kaol 
The VILTER MFC. CO. 




NASON’S NEW PAT. WHIP HOISTS 


ELECTRONS AND THE ELECTRONIC 
THEORY aro doomed by Sir Oliver Lodge A 
Scientific American Supplements 1426. I429 M30, 
1431, 1432, 143}. (434. Prie. 10 c— 

For tale by Munn h Co- Inc., and all n 
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SERVICE KEEPS YOUR 
TRUCKS ON THE JOB 

Packard service is based on our than keeping repair parts in stock, 
knowledge that mechanical delay Every Packard part is ready for 
means unnecessary expense to the quick installation. It is standard- 
truck owner. ized: no filing, no machining, no 

The cost of a part may be insig- tinkering. Where a fleet of Pack- 
nificant, but the cost of an ards is in service, the parts are in- 
interrupted business schedule is terchangeable in case of need, 
often prohibitive. When a truck The Packard dealer’s thorough 
is laid up waiting for repair parts, inspection and written reports in- 
your interest on investment, insur- sure continuous operation at mini- 
ance, driver’s wages and garage mum cost. Our technical men are 
rent are going on at the same rate, always ready to give your driver 
while you pay an excessive charge expert assistance, 
for emergency hauling. In short, Packard service makes 

Delays mean excessive cost that your transportation schedule a 
must be added to the first cost of known quantity, 
the truck. That is why a truck Every time you see a Packard 
without service is expensive at any truck, remember Packard service 
price as compared with a Packard. stands ready to keep that truck 
Repair parts for Packard vehi- operating every minute of every 
cles, carried by the Packard factory working day. Packard service is a 
and Packard dealers, represent an part of the truck, a part of your 
investment of one million, two original investment. That is one 
hundred and fifty thousand dollars, reason why Packard trucks are pre- 
Packard service means more dominant in 181 lines of trade. 

The Loose-Wiles Biscuit Company, after using Packard 
trucks for three years, have placed their tenth repeat 
order which calls for 24 two-ton qnd three-ton units. 

ASK THE MAN WHO OWNS ONE 

CHASSIS F. O. B. DETROIT 

2- Ton .... $2800 4-Ton .... $3550 

3- Ton .... $3400 5-Ton .... $4150 . 

6-Ton .... $4300 

PACKARD MOTOR CAR CO., DETROIT 
















SCIENTIFIC AMERICAN 


Electric Cranking Lighting Ignition 

One of the foundation stones on 
which Delco Success has been 
built, is the Delco Ignition. 

Very early in their experimental work Delco Engineers recog¬ 
nized the important part that ignition plays in the operation of any 
automobile starter* 


They realized that without 
lutely right and dependable, no 

So it was that in the development of an 
efficient starting; and lighting equipment for 
automobiles the production of a thoroughly 
efficient ignition was the logical and necessary 
first step. 

That was away back in 1908. 

Delco ignition was of a new and distinc¬ 
tive type. It was contrary to established practice. 
Naturally it met with opposition and criticism. 

But it made good. 

It made good during those first few years 
when it was only an ignition system. 

It has even more emphatically demonstrated 
its efficiency during the last three years as an 
important part of tne Delco system of Electric 
Cranking, Lighting and Ignition. 

And finally—the correctness of the principle 
upon which it is based has come to be so generally 
recognized that it is being adopted 
as fully as patent restrictions will 


an ignition system that was abso- 
starting device could be successful. 

permit by many of the most prominent electrical 
and automobile engineers in the world. 

Delco ignition is simply one factor in the 
success of the Delco system. 

It has shown such high efficiency, however, 
that not a single automobile manufacturer who 
has once adopted it has been satisfied to go hack 
to the older types of ignition. 

It is not as spectacular in its performances 
as the cranking or even the lighting, but in its 
quiet, effective way it has played an important 
part in the revolutionizing of the automobile 
industry. 

You will find the Delco system of cranking, 
lighting and ignition today on more than 90,000 
motor cars ana this number is being added to at 
the rate of over 8,000 a month. 

There is a tremendous and steadily increas¬ 
ing demand among thoughtful buyers for Delco 
equipped cars. 


t to writs for the Delta book mentioned below 


The Dayton Engineering Laboratories Company 












Costly Tires 

Which Cost You Less Than 
Most Others 

During: 1913, the carry our double-thick 
prices on Goodyear No- All-Weather-Tread. 

Rim-Cut tires dropped The Mileage Limit 
28 per cent. VT ^ 

-pi No-Rim-Cut tires, 

There are numerous onthc avc iveth ’ 

tires now which they ] imit of pussibIe miIe . 
tar undersell. So the age. We say this after 
question comes: Is any years of research and 
tire worth more than experiment, which have 


Goodyears? co'st us $100,000 per 

The Facts are These yt Jf' , 

T . Our experts in these 

In several ways No- years have made thous- 
Rim-Cut tires are the ands of attempts to 
costliest tires that are build tires that give 
built. They are so costly more mileage. They 
that, when our output have tested the new tires 
was smaller, their price against the old in every 
was one-fifth higher T ay th ey know. , And 
than o tlier standard tires ^ sa ^ Goodyear 
- tires as made today 

They are the only mark the mileage limit, 
tires which are final- Where We Save 


They are the only 
tires which are final- 
cured on air bags shaped 


uajjDD.iajptu We save by mam- 
like inner tubes. This is moth output, by effi- 
done to save the count- cicncy and by modest 
less blow-outs due to profits. Our profit last 
wrinkled fabric. This y ear averaged 6 T 2 per 
extra process adds to our cen t * I t ls thus we give 
tire cost $1,500 daily— y° u tires these 
an extra cost which no at . P resen t Goodyear 

other maker pays. pri iu S ' 1 , , . 

tu„ .1 , Men have bought, in 

iJ k • .k k^ j° n / past two years, more 

tire, in which hundreds than two million of 
of large rubber rivets are them. Bought them 
formed to combat tread because mileage records 
separation. had proved mem the 

They are the only best tires built, 
tires made in a satisfac- It is easy to build 


tory way so 
that they 
can’t b e 
rim-cut. 

They are 
the only 
tires which 


No-Rim-Cut Tire* 

With All-Weather 
Treads or Smooth 


tires worth 
less than 
Goodyears 
but men 
can't build 
a tire worth 
more. 


THE GOODYEAR TIRE & RUBBER CO., Akron, Ohio 

Toronto, Cenede London. Engl.nd Mnico City. Mutko 


Br.ncW^AfmciMiotOS Priori Cltiw Write U. no 
DEALERS EVERYWHERE 


.nrtfciM You Wut in Rubber 


Your car starts in trim for 1914 : 
How will it end ? 

Friction is relentless. 

It steals mileage that belongs to you. It meamlost 
power, and worn metal. In the end it 4estroy»Ml 


A canvass among New York repair shops shi 
that about one-half of the automobile engine tro 
are caused by incorrect lubrication. 


Motors and feed systems differ widely. 
So me lubnealinu oil can bo efficient for 
all cart. 


Correct Lubrication 

IumHmk In tbo schedule, dp letter 


You selected a car that suits you. Now dergoyls Moblloll that should be Ad. Jor 
leet nu oil that units your car. a*"™ "Ar.." m..« 

Your motor has approximately 1B00 Moblloll""/■■ ' t'iiV'V. wommSnditlomnS^iir 


Your motor has approximately 1B00 
part*. To reach ull friction points prop¬ 
erly your oil must suit pour motor. 


Throughout the world, the counsel of the 
Vacuum Oil (Vuupatiy on lubricating prole 
lerns relating to every class of machinery 
Is sought l»y engineers who must meet the 
most rigid efficiency stumlards 


The Lubrleatlug Chart, printed In part 
on the rlghl, represents our professional 
advice 011 automobile lubrication. It Is a 
result of thc most far-reaching uud thor¬ 
ough study of automobile lubrication that 
luts ever been made. 

It was prepared after a careful analysis 
of the motor of each make und model of 
American and foreign car. 


For a number of years this Chart, which 
is annually brought up to dote, has been 
the standard guide to correct automobile 
lubrication 

Make n note of the grade specified for 
your cur Then make sure that you gel It 

If Is safest to buy hi original barrel*, 
half-barrels aiul sealed five and one-gullon 
cans. See that five red Gurgoyle, our mark 
of manufacture, ls ou the container. 

On ropiest we will mall a pamphlet on 
the Lubrication of Automobile Engines. It 
describes in detail the common engine 
troubles and gives their causes and 
remedies 


The various grudeB of Gargoyle Mobllolto. 
purified to remove free carbon, are: 

Gargoyle Moblloll “A," 

Gargoyle MofeUoil “B,” 

Gargoyle Moblloll "E,” 

Gargoyle Moblloll "Arctic." 

They can lie secured from reliable gar- 
Jure*, automobile supply boinum, hardware 
store*, and other* who supply lubricant*, 

For informal Ion kindly oddreH# any in¬ 
quiry to our neurest office. 




0 * 522 ** 


Mobiloits 

A grade for each type if motfc. 


VACUUM OIL CO., Rochester, U. 


SpecUlt*. In the mMuiteetura of htxh-erode luh ric ewts tm 
•very cl«. of machinery. CMH.tn.bl. everywhere h, the *4 ' 

BUAvmmt 

«S8S£iV 8Z28S 


Ford Bldg. 

..'Bitasats. 


49 hdmi Bt. 

'jsnsttfc 













The apparatus by means of which the greenhouses are moved. 


Movable greenhouse and the hand-wheel with which it is propelled. 


Traveling Greenhouses 

By 8. Leonard Bastin 

A VERY Interesting development in the horticul¬ 
tural world has been the coming of the mov¬ 
able glass-house. In almost all temperate regions, 
there are occasions when crops of many hinds 
benefit enormously if a temporary protection of 
some kind can be given to them. Mr. J. Pulleu- 
Burry of (tempting, near Worthing, England, lias 
at last solved the difficulty by the introduction of 
his traveling greenhouse, which can be conveyed 
from different points of the ground to the situation 
where it will be most useful 
During the last few years there linve been many 
efforts to establish the culture of the tobacco plant 
in Great Britain aud Ireland. The variable na¬ 
ture of the climate of the United Kingdom has very 
much Hampered these undertakings. In particular. 
It may be mentioned that during the last fortnight 
of its growth the tobacco plants have suffered very 
much from the effects of low temperature. The 
foliage has failed to rliien properly, with the result 
that often enough, a most promising crop has 
finally turned out to be almost a failure. Some 
kind of protection U also to be desired in the early 
summer. Between these two periods the tobacco 
plant is quite at home in almost any part of Eng¬ 
land or Ireland. There is no need, and It would 
of course lie very exjieuslve, to have the tobacco 
crops under glass the whole time. It Is Just here 
that the traveling greenhouses are so useful. These 



much earlier gathering. \et the netiial time which 
they need spend under glass would only be about 
two or three weeks Hence it is not always worth 
while planting them in a greenhouse. Under the 
movable greenhouse sy stem the crops can be given 
Just as much protection us Is necessary, and after¬ 
ward the glass-house is employed for something 
else. Thus an enormous saving Is effected In all 
ways. 

Softening Souple Silk 

R AW silk Is of three kluds, known to the trade 
as orgaustlue, tram, and souple. The orga indue 
Is used for the wurp of woven materials, and the 
tram for the weft Before these lire dyed and pre¬ 
pared for wish tug, the silkwoim gum must be 
washed out by a piooess called "stripping" The 
souple silk Is used for the manufacture of the soft 
fabrics, such as mcssnllnc, chiffon, etc., and In 
order that these materials may retain their soft¬ 
ness and pliability nud admit of being crushed in 
the band without showing any signs of creasing, 
the souple silk must first undergo a process known 
as softening. 

This proeess Is it very delicate oiteratlou, and the 
quality of the silk depends very much upon the 
care with which the softening is done In this case 
the silt Is not stripped of the silkworm gum, but Is 
immediately placed In it lmth of pure olive oil soap. 
This bath Is made tip of about fifty parts of pure 
water to one of strong liquid soup. The silk Is 


are moved over the crops of tobacco at critical Movable boiler from which the hot water supply is secured. suspended In this lmth ou wooden rods, and Is mined 
times, and for the remaining parts of the back and forth by two operatives who fre- 


aeaaon they are used in connection with 
different crops altogether. 

A glance at the accompanying photo¬ 
graphs will show the nature of the mov¬ 
able glass-house. A typical house Is 100 
feet in length, and 14 feet in width. 
It la fully equipped with a boiler ami heat¬ 
ing apparatus. Although the structure Is 
estimated to weigh about twenty tons, it 
can be readily controlled by one man. By 
simply turning a handle, the 'wheels travel 
along a concrete way, from which they are 
prevented from slipping off by a guard 
rail. The heating apparatus of course 
goes with the house, and experiments have 
shown that tt>e whole business of transfer ’ 
does not take more than about twenty 
minutes. The question of cost, which is 
of course a matter of importance, has 
been carefully Worked out, and it is 
'demonstrated that a movable hothouse 
does not Involve more than 20 per ceut 
Increase in the expenditure which would 
be incurred for the ordinary type. 

The importance to the horticultural 
world of this new invention can hardly 
be overestimated. Many kinds of market- 
garden crops only require protection dur¬ 
ing the first stages of their growth. If 



quently turn it and keep It iu constant 
motion The bnth Is heated to :t(l ileg R., 
and owing to the continuous agitation of 
the silk In the bath, the ailkworm gum, 
while not washed out, Is made to permeate 
uniformly throughout the silk 

After lielng treated In this manner for 
about an hour the silk Is removed and 
placed In another both of lukewarm water 
where It Is again treated In the same way. 
This process continues for about llfleen 
minutes, and is intended only to cleanse 
the silk The skeins are then removed 
from this bHth and placed In another con¬ 
sisting of about sixty parts ol pure water 
to one of concentrated sulphuric acid 
healed to 00 deg it Here it is worked 
back and forth, and frequently turinal 
very slowly for about two hours, or until 
it yields very readily to a pressure of the 
finger It Is then removed and given two 
thorough washings In cold water It is 
then ready for the dyeing. 

One of the Largest Forest Nurseries 

In the United States Is conducted hv the 
forest service near Haugen, Montana If 
Is known as the Savetmc nursery, nnd has 
a capacity of four million young trees 


this qaa be provided there will be a very Bow the tobacco plant thrives under the movable greenhouse. « year. 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the not Id's progress in srien- 
tiflr hnuuledpa and industrial achievement. 


The Redemption of Mesopotamia 

T IIKill: In a romantic as well hh an historical In¬ 
terest attaching to the (treat Irrigation works 
which are being carried on in undent Mono- 
potamla with the oliject of restoring to that hlHtorlc 
and richly fabled couutry something of Its one-time 
fertility, Like much of the land in wliot wax once 
known bn the (treat America 11 deaert, the soil and cli¬ 
mate of the valley of the Euphrates are such thut If wa¬ 
ter is supplied, It shows a wonderful productiveness. In 
earlier times the Inhabitants planned aud built u system 
of dams anil canals, the reinulns of which show no little 
engineering skill; and It Is only because of abuse and 
neglect that the daius have broken down, the canals 
have silted up, and this once productive land has been 
transformed Into noisome swumpluud or arid desert 
The Turkish government, prompted no doubt by the 
excellent results which have been achieved In the 
valley of the Nile, In lOOSi authorized Sir Wtllinm 
IVlIlcocks to visit Mesopotamia and report upon the 
feasibility of constructing a now system of Irrigation 
works. In a report published In the following year, Sir 
'William proposed an elaborate scheme of dums, canals, 
and other accessory works, the total cost of which was 
estimated at 875,000,000 The Turkish government de¬ 
cided to carry through the scheme 111 sections, and It 
authorized the Immediate construction of a darn across 
the Euphrates at such a lstlnt us would serve to divert 
a supply of water to an ancient canal known as the 
11111a Channel, which formerly supplied water for the 
Irrigation of a large tract of lund extending almost to 
the ruins of the ancient city of 15a by bin. 

The Hticleut w'urk consisted of a dnui across the 
Euphrates which raised the level of the river sufficiently 
to pass the desired amount of water down the old 
TIilln Branch channel. The work had so fur gone 
<o ruin that the lltlla Branch lmd silted up and the 
country which 11 formerly served so well had reverted 
to the desprt condition. It Is Interesting to note that 
the site chosen for the new durn Is an endorsement of 
the wisdom of Ihe early engineers; for the new struc¬ 
ture is otily about 2,500 feet upstream from the old 
Mtrneture. The difficulties of construction were Increased 
toy the lack of trausiHirtatlon and the absence of fuel 
"Nevertheless, In less than three years' time, the original 
Channel of the river was closed h.v a dam, a barrage 
woven hundred and eight feet In length provided with 
the necessary regulating gates was constructed, the 
Euphrates wus diverted from Its ohl channel and made 
to flow through the barrage, and a new diversion was 
rut from the Euphrates above tlie barrage to a connec¬ 
tion with the old Hilla Branch. The barrage has thirty- 
six openings each sixteen aud one half feet In width. 
The plera are built of brickwork and the o|<ealugs are 
provided with the usual Stoney sluices At one side 
of the barrage is a lock 2(1 feet !1 Inches wide, and 220 
feet long, provided with a jaiir of gates In the center 
which divides it Into two parts After the barrage was 
completed, the ground above and Mow It was exca¬ 
vated, the new channel for the river, 815 feet wide, was 
formed, and the river was made to pnss through the 
Barrage by way of this chnuuel According to The 
Engineer, to which wu arts indebted for the above facts, 
there has been built, also, what is known as the llnb- 
l>anla Escape, by which the waters of the Euphrates, 
when the river 1« In flood, may be diverted partly Into 
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a lake and partly Into a large natural depression in the 
ground This will serve to prevent, or at least mitigate, 
the Inundations which In times of flood have con¬ 
verted large sections of the adjacent country Into 


New York’s Sewage Problem 

T WO of the most Important problems directly 
affecting the health of a great city— some will 
be prepared to say that they are absolutely the 
most important—are those of the provision of an ubuud- 
unt supply of drinking water and of the proper dis¬ 
posal of the sewage. At a cost of nearly 1180,000,000, 
New York city has solved the first problem by a remark¬ 
ably flue system of works by which an entirely new sui>- 
ply of 500,000,000 gallons of pure mountain water will 
be brought dully from the OatsklU Mountains and dis¬ 
tributed throughout the city With resjiecl to this water 
supply. New York con lie said to be fully abreast of the 
latest practice. 

But when we come to the question of sewage disposal, 
the situation Is simply appalling; for day by day this 
city is discharging into the waters with which It Is sur¬ 
rounded, every gallon of the liquid refuse that It dully 
produces. This has been done under the mistaken belief 
that since the waters of New York harbor are subject 
to tidal flow, the sewage Is diluted, carried away and 
lost In the broad Atlantic. As a matter of fact, noth¬ 
ing of the kind occurs on the contrary, the solids. 




mast '’ha retained, at a ailutoni** 
result With that degree of 9*«Mm 
permit. We quote from 8 to** mknfp WKqW f-’sgfe 
venture to «Mstl» whether tefHWs X l fe 

matter. It ie customary to wort to a *W*Wfw * 1 
than will bo required in 'the result; me 
result to the required epproxlmatloa, but ret ;* lyA jjfJW 
we to ehaace the accuracy, or are we to eompkeaw w -fttimm ', 
further by an estimate of the trustwertMMss of too rattf . 
Moreover, the estimation of the somber of flcOM* to hfMv 
tslued, even In the normal ease, la a matter of no KtOtlHR ’ 
we have frequently known professors and adlooimantaw^l|‘ 
good standing to be at fault .t** ,t 

•There appears to bo no educational principle at state, i. 
and the question Is simply whether contracted method*, mm, , 
duoe to apeed and accuracy or not. Dost the shortosee oft#**' 
contracted calculation compensate for the time spent In graftr, 
log how far to contract, and tor the chance of, error by «UM- ,, 
slv« contraction! For the expert calculator, IHta the teatshtoU:'" 
of arithmetic or the observatory computer, it aeto pto dht to 
without doubt For ourselves, and we I megls m tor «0nt peg-, - 
pie (adults and children), contracted method* la their strict 
form do not compensate. For ue the Wot way la to Cstcsistt ! 
stolidly through, and at the end throw away tha tWhMhMCy , 
figures, or tf the numbers get very heavy, to contraiet to a 1 
modified extent, keeping, perhspa, two or three moto flfehtoa 
than a strict contractlonist would allow.” 

Perhaps In this aa In moat other practical matter* no 
hard and taut lines can be laid down, and much must 
be toft to the judgment of the Individual 
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held for a while in suspenalou, arc carried to and fro 
with the ebb and flow of Ihe tide and are finally de- 
puHlted In an ever accumulating mass of flltli cmeriug 
the Imttum of the harbor; aud a very large proportion 
of It Is deiMHtltcd closely adjacent to the shore line 
and between the steumshlp piera 

Hence It follows that the Investigation which has 
been carried out by the Metropolitan Sewerage Comaiis- 
nIoii In one of the most important affecting the public 
health that turn taken place In all the history of New 
York. This coumilHNlon recently submitted a statement 
to the mayor. In u hlch It was auld that New York city 
Is thirty years behind the times In the matter of sewer¬ 
age aud sewage dls|M>snl. Accompanying this state¬ 
ment was one by X II. Qooduough. the engineer of the 
Massachusetts State Board of Health; and from these 
documents we learn that whereas the sewage of Now 
York Is discharged Into the harbor without system or 
regulation, with results which produce serious Injury 
to the public health and welfare, Boston and the har¬ 
bor are protected from imitation by main drainage works 
which serve not only thut city, but also a large number 
of cities aud towns In Its vicinity. 

The Boston situation Is capable of furnishing an in¬ 
structive object lesMon to New York city , for up to a 
certain point the exi^rleuce of the two cities bus beeu 
remarkably alike The conditions which led to the con¬ 
struction of the Boston works were like those which 
exist at the present time In New York. The sewage 
caused odors and sludge deixmlt*, und, although It was 
Impossible to trace Individual cases of disease to the 
polluted water, physicians declared that no fact was 
better established than that foul air was unfavorable 
to health, and that extended changes in the sewerage 
system could alone accomplish practical good. The 
sewage disposal works of Boston consist of three ocean 
outlets to which the sewagd, to the extent of about 200 
million gallons per day. In taken for screening and set¬ 
tlement and ultimate discharge. 


T BS! problem of eliminating the effect at afcaarp- 
tlon by the earth’s atmosphere In detoemtoutions 
of the solar constant of radiation has never been 
solved to aa entirely satisfactory manner. The Ideal 
solution would he to expose the measuring apparatus 
above the utmost limit of the atmosphere, and, although 
this Is impossible, an approximation thereto consists 
in sending up a pyrheliometer attached to a balloon 
to the greatest height attainable. The first attempts to 
carry out such a plan were made last summer by the 
Smithsonian Institution, In co-operation with the United 
States Weather Bureau. A modified form of the stiver- 
disk pyrheliometer was used. As it could not be kept 
pointed at the sun, the disk was placed horizontally, 
aud the thermometer was contrived to record Its tem¬ 
perature by photography on a moving drum. The disk 
was alternately exposed to the sun and shaded by the 
action of u shutter, moved by clockwork. Although In 
live ascents, oil Hucci*snlve days, altitudes up to 20% 
miles were attained, the freezing of the mercury In the 
thermometer unfortunately prevented records from be¬ 
ing made ubove about eight miles. Mr. 0, <3. Abbot, 
under whose direction these observations were made, 
states that “all the measurements unite In Indicating 
values of the solar radiation at altitudes of 10,000 
motors (0.2 miles) and higher which toll below the 
value of the solar constant of radiation as obtained by 
other methods;" a very luterestiug result, despite the 
fact that this method Is somewhat rough as compared 
with pyrhellometrlc measurements at the earth's sur¬ 
face. This year It Is proved to repeat the experiment 
with improved apparatus, which will Include, inter alia, 
an electrical heating device to prevent the mercury In 
the thermometer from freezing. Mr. Abbot hopes to 
reach altitudes up to 40,000 meters (nearly 25 miles), 
at which the atmosphere is so exceedingly tenuous that 
the observations, If successful, should indicate very 
nearly the true value of the solar constant. 


The members of the Metropolitan Sewerage Commis¬ 
sion have visited the Boston harbor, and the commis¬ 
sion’s floating laboratory which was sent there made 
over one hundred analyses of the water. The water, 
except in the Immediate vicinity of the three outfalls, 
was of excellent quality. Whereas the average muount 
of oxygen found In Boston harbor was generally over 
HO tier cent, It has often falleu below 20 per cent In 
New York harbor. Comment ou this comparison as 
showing the harmful condltlous at New York Is unneces¬ 
sary. 

Contracted Computations—Dogma or Scientific 
Efficiency ? 

CIENCE as taught at college is not free from the 
dogmatic element, and the man who ha* the col¬ 
lege gates well behind him Is apt still to trail after 
him a certain amount of more or less age-worn dogma. 
Indeed, it sometime* requires a certain temerity to at¬ 
tack precepts to which weight and dignity is added by 
good authority—this perhaps Is one reason why so little 
question has ever been raised with regard to the pro¬ 
priety of the teaching: "Carry every computation only 
Just to so many significant figures as the accuracy of 
the data warrants Anything beyond this," says the 
teacher, "Is waste of time and energy, and gives a 
spurious appearance of precision,” 

This looks very plausible at first sight, but the teach¬ 
er seems to have overlooked the fact that a certain 
amount—sometimes a considerable amount—of energy 
must he spent In determining just how many figures 


Defining the Cyclecnr 

HE fog that lias obscured the exact meaning of 
the word cyctrcar, as applted to that type of 
vehicle which is neither motorcycle nor full- 
sized automobile, is in a fair way to being dissipated. 
Ever since the cyclecar first appeared, the question 
of Its proper classification with regard to other vehicles 
has been a moot one. Now, however, the Cyclecar Man¬ 
ufacturers’ Association, but recently formed and repre¬ 
sentative of the majority of American manufacturers, 
has set Its stamp of approval upon a specific definition; 
places vehicles other than full sized automobiles and 
motorcycles In three distinct classes, the first class 
including cyclecara, the second class slightly large* 
vehicles which are arbitrarily styled light cars, and the 
third class still larger vehicles which are to be known 
as smalt cars. According to the definition, a cyclecar 
is a vehicle having one engftie of not more than 7® 
cubic Inches piston displacement, the vehicle to weigh 
less than 750 ixmuds. A light ear is d«*cri h« d as a 
vehicle having one euglne of from 70 to 100 cubic Inches 
piston displacement and weighing between 790 and 800 
pounds; and a small car la a vehicle having an engine 
with between 100 and 170 cubic iiwbre piston 
ment and weighing between 900 and 1,18® pounds. 
There are no other, restrictions or limitations. Doubt- 
less, the definition of there vehicles, which afl hereto¬ 
fore have gone under the generic term eycleear, will 
serve at least to alow the flood of lnqoWre With Which 
the automobile Industry and'all connected with It tom ! 
been Inundated, - - • ' ,A, 






JstetSttBfittSST— 

' «N M^»r..-Ao(«rdin« to the 

Sod*** <hofr«phkal Maga.ine, OapUma Bailey and 
Morsbssd have returned to India after an arduous 
JoBraey in the daagehni* country of the Abore, and 
announce that they have conclusively proved the 
'TipOgpo had the Brahmaputra to be one river, thus 
eetttiag one of the meet interesting of geographical quet- 
tfoaa At the same time they bring the surprising news 
thfkt the supposed faHa of the Tsangpo do not exist. 

The B ee tf a ll of Pittsburgh* a* determined from careful 
measurements during the past year, ranges from 595 to 
UWO ton* per square mile per annum. The destructive 
*poesibiUtMs of this Immense deposit may be illustrated 
by stating that if an equal amount of lampblaok were 
ground with oil so as to form black paint it would cover 
from 17 to 87 square miles with two ooate. Statistics of 
aootfaU at certain places in Great Britain are as follows: 
Industrial eeetion of Leeds, 529 tons; center or London, 
420 tom; Glasgow, 820 tons. 

Upper-Air Observations la India.— At the instance of 
the Royal Society, the meteorological servioe of India 
is about to embark on a campaign of investigations of 
the upper air which is expected to extend over a period 
of tan yean. The headquarters of this work win be at 
Agra, where sounding-balloons carrying registering ap¬ 
paratus will be aeat up about twioe a week to the greatest 
heights attainable. There will probably also tie four or 
five sub-stations, from which similar balloons will be 
sent up to moderate heights; say about 12,000 feet. 

Scientific Balloon Ascents by human beings have, to 
a large extent, been rendered superfluous by the invention 
Of automatic devices for registering the temperature, 
pressure, etc., at great altitudes; nevertheless, there are 
still many kinds of scientific observations in the upper 
air for which a personal observer is essential. A notable 
series of 16 manned-balloon ascents for the investigation 
of a wide range of problems has recently been executed 
at Halle, Germany, some of them to great altitudes 
(30,022 feet in one ease). In one of these ascents, radlo- 
telsgrsphio apparatus was carried in the balloon, and 
studies were made of the audibility of wireless signals at 
different altitudes. In others, specimens of air were 
collected for analysis up to 29,850 feet; the physiological 
effect* of great altitudes were investigated; and measure¬ 
ments of electrical potential gradient and conductivity 
of the air were made up to 27,887 feet—an altitude 
greater than that at which any measurements of atmoe- 
pherio electricity have ever before been made. 

The Kara Sea Rente to Siberia was the subject of an 
addreSs delivered by Dr. Fridtjof Nansen before the 
Imperial Russian Geographical Society on his return to 
Europe, after making a journey to the Yenisei on the 
steamship “Correct.” The spoaker urged the Russian 
government to establish a wireless station at Dickson 
Harbor, at the mouth of the Yenisei, in addition to the 
throe that have been established at the entrances to the 
Kara Sea. He also recommended that a small fleet of 
sailing vessels with auxiliary motors maintain an ice 
patrol in the Kara Sea during the season of navigation, 
reporting their observations by wireless to the land radio . 
stations, and that this service be further supplemented 
by means of aeroplanes, it is understood that these 
recommendations will be carried out by the government, 
and that a subsidy will be paid to the firm making the 
most satisfactory arrangements for regular steamship 
servioe between a port on the Baltia Sea and the mouths 
of the Ob and the Yenisei. The vessels must fly the 
Russian flog, and give preferential rates to Russian 
goods. 


Astronomy 

Partial Edfpae of the Sun.—Those who live north of a 
line drewtt from Washington to Indianapolis will be able 
to see a partial eclipse of the sun, if clouds do not inter¬ 
vene, at sunrise on April 21st. The path of totality 
of tbit eclipse will be north of 70 degrees latitude and 
will cross Sweden and southwestern Russia. The 
United States Naval Observatory has issued full calcu¬ 
lations and maps of the eclipse. Since the observatories 
at Riga and Kkf are in the path, it is not likely that any 
extensive expeditions will be sent out. 


maos. —By studying the distribution of 
■tare is the globular masses 10 Centaur, 47 Touoar and 
13 Messier, E. Pickwing has deduced, from observation, 
the apparent density, i. e., the number of stars per unit 
of surface at different distanoet from the center of the 
mass; he concludes that the distribution is the same for 
bright stars as for feeble ones, and also that the law of 
distribution is the same horn one mass to another. 
H. von fceipel has endeavored to deduce, from the appa¬ 
rent density on the celestial sphere, the true density in 
•pace, with partially satisfactory results. The distribu¬ 
tion of stars near the center was represented in a satis¬ 
factory manner, but the density at the boundaries is 
less than that required by the theory. In a new memoir 
be arrives at a novel conclusion. Each of these masses 
Is a gigantic system containing about a million stars; 
the number of stars visible on a plate ia not the hun¬ 
dredth part of the total number. 

Absorption sf Gravitation.—Dr. Bottlinger, of Munich, 
has made a very interesting attempt to show that gravita¬ 
tion is absorbed in traversing a medium, so that the 
interposition of a third body between two others affects 
their mutual attraction. He fs of the opinion that the 
attraction of the Sun on the Moon is enfeebled when tho 
Earth comes between them, i. e„ when there is an eolipBo 
and it is to be remarked that the effects of two consecu¬ 
tive eclipses nearly destroy one another. Dr. Bottlinger 
admits that the eufeeblement of gravitation depends on 
the density of the medium traversed and is, therefore, 
obliged to construct an hypothesis respecting the interior 
constitution of the Earth. The perturbations of longi¬ 
tude, calculated in this way, from 1834 to 15)09, are 
translated into a feeble oscillation of which tho period 
is nineteen years. The epochs of maximum and minimum 
correspond exactly to those which have been found 
empirically by Newoomh. It remains to beacon whether 
the application to a longer interval of time will not show 
that on this theory we reach results which are irreconcil¬ 
able with the facts. 

Luminosity of the Sky Near the Sun—Measurements 
have been made on the luminosity of the sky in the im¬ 
mediate neigh liorhood of the Sun. The intensity of this 
luminosity decreases very rapidly as we leave the edge of 
the Sun, and to determine the law governing this decrease 
it is necessary to mark out. spaces in tho neighborhood of 
the Sun, to measure their distance from the Run, and to 
determine the surface luminosity in comparison to that 
of the Solar <Jwk. For a certain distance the decrease 
in luminosity from the edge of the Run, with a uniformly 
pure atmosphere, is perfectly continuous and symmetrical 
on both sides. With equal brightness of tho sky, the sur¬ 
face luminosity in the neighborhood of the Hun depends 
on the height of the Sun; it diminishes as the height of the 
Sun increases. For equal height s of the Hun, it diminishes 
as the blue of the sky is more intense and, in consequence, 
as the local luminosity, measured by eliminating tho rays 
of the Hun, is feebler. From the existenoo of certain per¬ 
turbations in the ourve of luminosity, it is proved that 
halos exist in the immediate vicinity of the Sun. Meas¬ 
ures of the relative luminosities of the sky in the neigh¬ 
borhood of the Hun is a very delicate test of the purity 
of tho atmosphere. 


A “Greenwich Tin*" Monument in France.—On March 
11th, 1911, standard time of the meridian of Green¬ 
wich was adopted for ofRoial and railway purposes in 
Franoe, in place of standard time of the meridian of 
Paris. Funds are now being raised U> erect a ‘ ‘ monumen t 
de Pheure" at the point where the Greenwich meridian 


intersects the northern coast of Franoe; viz, at the seaside 
resort at Villem-sur-Mer (department of Calvados). A 
model of the proposed monument, designed by tho 
sculptor Lediw, was exhibited at the Salon of 1913: 
Ptaebue in hbi oar, drawn by fiery steeds, holds aloft a 
tanoe with which he points out the startdard meridian, 
while the Gallio oook, surmounting a terrestrial globe, 
ia in the act of crowing to announoe the hour of noon. 
The latter feature is an allusion to the fact that the 
International Time Conference of last October selected 
- the wireless station on the Eiffel Tower as the central 
official time-piece of the world. Writing in the Compte » 
Btmim, M. L. Leoomu nails attention to the coincidence 
that the location chosen for the monument is very near 
the port of Dive*, from whioh William the Conqueror 
sailed for England, thus recalling the historical con- 
Mftida between Normandy and Great Britain, and is 
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the birthplace of the great astronomer 
date m which the new time was 
i was the centenary of Leverrier. 


Origin of Structures on the Moon’s Surface. -In an 

interesting letter to Nature, Mr. Fisher mentions a Tew 
explanation* wbieh have limn given to account for the 
present appearance of the Mwn'i surface. It seems very 
doubtful whether the so-called craters, which are gucli a 
marked feature on the Moon, are really of voloanie origin. 
Dr. Johuston-Lavis writes, “the more I compare the 
Moon’s surface with volcanic vents in different parts of 
the World, the less I b«i a resemblance lietween the two," 
and “the more does the planetoid and meteorite pro- 
jeotilo theory booorae acceptable." A very interesting 
theory was outlined some time ago by G. K. Gilbert. 
He remarks that, if tho so-called craters of the Moon 
were due to the impact of meteors, their form would be, 
for the most part, elliptloal, whereas, in faot, they are 
ciroular. His own theory is that the Earth was at one 
time attended by a ring similar to that which encircles 
the planet Haturn, and that this afterward “gradually 
coalesced, gathering first around a large number of 
nuolel, and finally all uniting in a single sphere,” the 
Moon. Mr, Fisher suggests that in the disruption of 
the Moon from the Earth, the material was scattered 
and that the circular so-called craters have been caused 
by the impact of fragments of the solid crust and that 
the mountains of the Mosn are angular portions of the 
Earth's crust. 


Automobile 

Number of Electric Cars in Use. —According to sta¬ 
tistics which have hut rooently become available, there 
are approximately 37,000 electric vehicles in use in the 
United States. Of this number, about 25,000 are pas¬ 
senger cars, the remainder being commercial vehicles. 
The city of Chicago, of course, holds the record with 
2,850 vehiclos. New York is next with 2,000 ami Cleve¬ 
land third with 1,800. 

Motor Population of New England—According to the 
lateBt authentic reports there are at present 119,115 
motor-driven vehicles, including passenger and freight, 
in the New England Htatos— Maine, New Hampshire. 
Massachusetts, Vermont, Rhode Inland, and Connecticut. 
Inasmuch a* the combined population of these States i» 
6,552,681, this means that there is one motor vehicle to 
every 55 inhabitant* During the past year, the number 
of vehicles registered m these States has increased by 
nearly twenty-five per cent. The New England registra¬ 
tions represent about one tenth of the numlier of ears in 
the United States. 

Peeniitg Instead of Grinding Valves.—By wav of 

eliminating waste of time and tho great amount of labor 
involved in grinding poppet valves to a proper seat, an 
American company recently lias adopted the somewhat 
novel expedient of penning them to their seats. For tho 
purpose a spoeial type of bard valve is used It is first 
accurately reamed, ah ip the soat, after which it is struck 
a number of rapid, fairly light blows with a compressed 
air hammer. The resultant scat, is said to afford a 
bettor (it than that obtained hv grinding and to resist- 
leaks and corrosion longer and the whole operation can 
be completed in from 20 to 30 seconds—a material saving 
of time over oven the best of previous methods. 

Substituting Suction for Magnetism.— A small magnet 
on a long handle is an excellent thing to have about a 
motor repair shop for lifting small nuts, bolts, etc , out. 
of obscure places. It is open to the objection, however, 
that it will Rervo only for iron or steel articles. To over¬ 
come this object ion thorn has just, been placed upon the 
market a somewhat similar device in which suction takes 
the place of magnetism. The lift or consists of a rubber 
suotion cup at the end of a handle which is hollow and 
which is connected to the hose loading to an exhaust 
pump. A small thumb valve affords control and there is 
a hook for dislodging small articles. The device is in¬ 
tended primarily to lift sheet metal stampings front under 
die presses but is useful in many othor ways 

Cyclecar Popularity Increasing.-The popularity of 
that little type of automobilo which lias come to be styled 
“oyelocar” appears to be increasing, though so far the 
vehicle has not cut a very wide swath for itself, Thorn 
are now said to lie upward of 30 companies build¬ 
ing cyclecnrs, moat, of them located in Detroit, though 
not many cars have appeared on the streets. One feature 
of the movement, which may perhaps have been over¬ 
looked in some quarters is that makers npiiear to bo 
finding a ready sale for their products on the other side 
of the Atlantic. Several instances are on record of 
American makers having signed contmets for substantial 
numbers of ears One maker, in fact, bus just announced 
the consummation of a British contract for J0,(XK) ears. 

In the mam, however, American makers are confining 
their efforts to supplying the American market. 

Another New Automobile Motor.—Another new typo 
of automobile motor has been added to the long list of 
those that may lie styled out of tho ordinary And a* 
might have been expected, the newness concerns itself 
chiefly with the valve system. Instead of having the 
accepted type of poppet valves, this one lias a new kind 
of sliding valves Across the top of each cylinder there 
are transverse cylindrical ports approximately the same 
diameter as the boro of tho cylinder. In each port there 
Is a plug with a space between the plug and the cylinder. 

In this space there is plow'd a sogmental valve which is 
reciprocated so as to o|ien and close alternately two porta 
lending to tho intake and exhaust manifold The sog¬ 
mental valvog are operated by push rods and cams lit 
order to prevent the valves sticking, they arc lubricated 
by pressure. The engine is now undergoing a series of 
efficiency tests. 

For Foot Control of Steering.—Because a motor oar 
operator’s hands and arms occasionally become tired 
through holding the steering wheel for long stretches 
without rest, a Canton, Ohio, company has perfected an 
attachment whereby the steering of a vehiclo oan be 
controlled with one of tho operator’s feet, temporarily. 
The devico consists of a formed pedal which is attached 
to tho lower end of the steering column When the 
operator’s foot is plaocd upon tho pedal it drops a fraction 
of an inch, thus establishing it in connection with the 
steering gear Tilting the foot forward and backward 
then obanges the direction of the steering wheels When 
the operator’s foot is removed from the pedal it springB 
up and is thus disconnected, when the steering then is 
accomplished through the regulation steering wheel. It 
is pointed out that the apparatus possesses Hie advantage 
that it permits the operator to drive with his hands in 
his pockets during cold weather. 
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A New Theory of Sunspots 

By Dr. E. A. Fath 

A T the meeting of the Royal Astronomical Society 
in Loudon on December 12(li last, l*rof. H. H. 
Turner, Savlllnn Professor of Astronomy In the T'nl- 
Verslty of Oxford, presented a new and unique theory 
of auiuqiots. The full text of the paper has not yet 
been received, but Prof Turner hag given the outline* 
of his theory In the London Times of December 13th. 
At flrst el a mv the theory appears to be quite fantastic, 
nevertheless Its author has been of great service In the 
modern development of astronomy, and whatever he 
says deserves a respectful hearing. 

The outline of the theory Is as follows: 

It Is well known that at times there are many spots 
visible on the sun, while at others they are few or en¬ 
tirely wanting. Obaervations extending over many 
years have shown that the number of spots varies with 
some regularity, the average period from maximum to 
maximum being about eleven years. A few years ago 
Prof. Schuster found evidence of other periods of about 
five, eight, and thirteen years. While investigating the 
problem recently Prof. Turner found certain breaks in 
the sunsjart series at about the dates 1706, 1800, 1833, 
1800, and 1000. In these years meteor showers known 
as the Leonids were particularly active. It, therefore, 
appeared that there might lie a connection between 
these meteors and sunspots. 

The Leonids themselves are known not to approach 
very near the sun, and It was therefore Impossible to 
see s direct connection. Some Intermediary was there¬ 
fore required. This intermediary was supposed to bo 
what might be called a subsidiary swum of meteors 
which grase the sun at their nearest approach, and also 
pass so near the orbit of the I von Ids that their motion 
is disturbed by the attraction of the latter when the 
main swarm of Ivonlds hupiieus to puss this point. 

This subsidiary swarm might have come into exist¬ 
ence at a time when the main Ivonld swarm was near 
Saturn The planet Itself probably drew In the larger 
portion to Itself just as the earth draws In shooting 
stars, but those jiortlons of the swarm which passed 
through the rings might collide with the components of 
the latter, and so affect the motion that both meteors 
and the particleB of the rings might be freed from the 
control of the planet und fall toward the sun Some 
would fall directly Into the sun and the others would 
either grase or pass very near the surface of this body. 

The dates of the possible encounter of Haturn and 
the Leonids aro given, and, with one exception, these 
are preceded by a scarcity of sunsiiolH and followed by 
a mnrked Increase. The last encounter was In 1803 
In March of that year a Greenwich observer noted that 
the inner dusky ring had so increased In brightness 
that It was nearly as bright as the other rings. This 
observer therefore may have actually seen the result 
of the bombardment of Saturn's system by tbe Leonids. 
Seven years after this came the great sunspot maxi 
mum of 1870. At about this time disturbances In the 
motion of Saturu In Its orbit were noted. If this dis¬ 
turbance whs due to the l-eoulds then the muss of this 
meteor swarm must be far 
greater than is usually sup- 
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more than a curious colnetdeuee, and It certainly looks 
us If the author had gone far afield to find a cause 
which may reside in the sun Itself. Nevertheless, be¬ 
fore passing Judgment on this unique theory, parts of 
which Prof. Turner himself says have “an appearance 


Prof. H. tl Turner suggest* that there may be a connec¬ 
tion between tbe meteor showers known aa tbe Leonids 
and sunspots Home Intermediary, however, was required, 
becauae the Leonlda do not approach the aun—an Inter¬ 
mediary found In a subsidiary swarm. 

Prof. H. H. Turner’s theory of sunspots. 

of wild speculation,” It will be well to await the publi¬ 
cation of the complete paper as presented to the Hoyal 
Astronomical Society. 

First Magnitude Stan 

By Frederic Campbell, 8c.D„ Late President Depart¬ 
ment of Astronomy, Brooklyn Institute 

T HE world over and the year through, 8,000 stars 
are visible to the naked eye. Except the five visible 
planets of our own solar system, all these are suns. 
Seen through the best telescopes, their number leaps to 
100 million ; and photography raises It to one million 


million. So says the dls ttng wl a k ea sefetailrt, «r K'Blr 
hanMtet, ■* l' A \ , v 

To become familiar with ndi ft heftt 'I® itNMSi! 
hopeless. Bat, Just ae we m»y have it, Apftftfi ft* 1 ft#*; 
familiar acquaintances among the hltWen and a half 
people on earth, so la It possible to know ft ttW of toft 
most splendid stars. The most learned astronomer, to 
fact, carries at bis belt but a abort string of stellar 
scalps. The first magnitude stare are but twenty to 
number; and of these only fifteen are ever visible to 
our northern latitudes. With theee fifteen, or even 
twenty, splendid luminaries there Is no excuse for any 
man's not having acquaintance, ae with so many genial 
friends. 

The first magnitude stars are such as appear tbe 
brightest to an observer on earth. The term does not 
mean their actual magnitude, either their mass, volume 
or Inherent brilliancy. It refers only to the amount 
of light received from each of them at our terrestrial 
distance, the way they look, not the way they are. 
Very huge suns might be so distant or so dull as net 
even to be visible to the naked eye; and a fifth rate orb 
might be given rank among stars of the first magnitude, 
simply because It happens to be located comparatively 
near our own part of the universe. 

In the table of flrst magnitude stars furnished here¬ 
with, there should be but little dUBculty In commuting 
to memory the names In their order, as wf'l as the 
figures relating to their comparative brilll >ey ( their 
distance and their Inherent light. If tha southern 
luminaries, never aeeu in onr northern latitudes, be 
omitted, tbe task la materially reduced. To know the 
facts concerning even these few stars Is to know little 
enough concerning the universe, outside of our own 
miniature earth. One ought to have the ambition to 
extend his knowledge that far at the very least. 

That we may comprehend the facts set before us in 
the table, a few remarks need to be made. We have 
already noted that, of tbe entire twenty, there are five 
never seen by us who dwell In the north. Of such 
Immense Importance are some of these, that It would fit 
a great loss to omit them from our knowledge because 
they never show above our horizon. One of them Is 
Canopus, next to Sirius In brilliancy, and 2^ times as 
bright as any other atar seen In our north. While, ae 
seen from earth, Canopus is second In tbe list, giving 
hardly more than half the glory of Sirius, In lttelf it 
la first In brilliancy, radiating an effnlgence 10,000 times 
that of our superb sun. Nor are these figures mere esti¬ 
mates, but the result of scientific light measurements, 
from wblch the personal equation bas been eliminated. 
Alpha Centaurl, too, another southern star, third in the 
list. Is of Immense Importance, as being tbe nearest star 
to earth that we know. Proximity explains it* bril¬ 
liance, for, in itself, it has the splendor of only two 
such suns as ours. 

But, viewing the entire group of flrat magnitude stars, 
we see in them an Illustration of tbe long-ago-uttered 
truth that “one star dlffereth from another star to 
glory.” This Is as true, as viewed from earth, aa It 
1 m lu tbeir Inherent light-possession Expressed to 
terms of magnitude, they run all the way from —1,6 
in Sirius to 0,2 in Oapeita, 
1.1 in Aldebaran and L3 to 


posed. 

If we can assume that 
some of these meteors have 
a large masB, then their 
fall into tbe sun must pro¬ 
duce a considerable d 1 s- 
turbance, for they strike 
with a velocity of about 
400 miles per second. This 
disturbance manifests it¬ 
self as a sunspot. 

We have thus briefly 
stated tbe main points of 
this latest sunspot theory. 
It leaves many things un¬ 
explained, such as tbe pe¬ 
culiar distribution of the 
spots In latitude, why the 
earth does not encounter 
huge meteors at times, etc 
It may be that the appar¬ 
ent connection of breaks In 
the sunspot series with the 
la-onlds may be nothing 



Distance in light years of the nearer first magni¬ 
tude stars. 



Gap of nearly four hundred light yean separates 
the first magnitude stare. 


Regulus. Or, to compari¬ 
sons among themselves, 
they run all the way from 
Sirius, regarded as 100, to 
Altalr as 10 and Regulus 
as 7. the latter giving only 
0.07 as much light aa 
Sirius, yet grouped to the 
same class. Iu the matter 
of Inherent brilliancy or 
absolute Ught-glvlng qual¬ 
ity, there are immense dif¬ 
ferences, running from 
Alpha Centaurl, with a 
light equal to twice that of 
our sun, to Altair, equal to 
12 suns; to Pollux, equal 
to 125 suns; to Capelta, 
equal to 800 suns; to An- 
tares, 2,000 suns; Rlgel, 
4,000 suns; and Oanopuft, 
already mentioned aa 
equaling more than 10,000 
(vonotuM on pag* Its.) 



That the brightness of a star is no measure of its distance^ is shown by this diagram. Canopus stands second only to Birins In hrtnjqmiy, ytofi it ft f t r fr 

sixty time* as far from us. 







I T to the duty—the patriotic duty—of the Pros* to 
present facts of grave national importance exactly 
as they are. To conceal defects, because their disclos¬ 
ure will destroy cherished delusions and wound the 
public pride, is to play traitor to a solemn trust. We 
offer no apology—nor will the public demand any -for 
drawing attention to the pressing needs of the American 
Navy and pointing out what must be done to hrlug It up 
to a definite standard of strength and efficiency. 

We have shown I hat the Navy is deficient in battle¬ 
ships of the first class. Unfortunately, it Is deficient, 
also, in those accessories which must bo present in a 
certain definite proportion, If the battleship fleet is to 
realize its full efficiency. 

Although the battleship will be called upon to play 
the star purl, lu the great drama of a naval war, it must 
be supported by a strong cast, each filling a subor 
dUnite but most essential part. In this should be In¬ 
cluded scouts and hydro aeroplanes for observation and 
Information, destroyers and submarines for attack by 
the torpedo, vessels specially equipped for dropping 
mines athwart the enemy's course, fuel ships to provide 
a constant supply of coal and oil, ammunition ships to 
replenish the magazines, torpedo and mine depot ships, 
supply ships, repair ships, and lust but not least, bos 
pltal ships 

In all of these tyiies, our battleship fleet is more or 
less deficient, and in most of them, fatally so. It is 
not our puniose now to enter Into this question in great 
detail, hut rather to confine ourselves to a considera¬ 
tion of three of the above types of accessories, In which 
we are so woefully deficient that the effectiveness of 
our first line of bnttlo would be most seriously Im¬ 
paired, both in the strategy preceding an engagement 
and lu the tactics which would l*e employed when the 
rival fleets were drawn up within range to tight it 
out with gun and toriiedo. 

WE HAVE THREE SCOUTS WHERE WE SHOULD 
HAVE THIRTY. The rfllo of the scout Is strategic 
Ita work will be tbnt of getting in touch wllh (he 
enemy as quickly as possible and transmitting lo the 
commuuder-ln-chlef the earliest possible news of his 
movements and probable intentions. The scout should 
be of high speed (not less than twenty-five to thirty 
knots), should possess large coal capacity, and should 
be of sufficient size, say from thirty-five hundred to 
five thousand tons, to enable it to maintain high speed 
in heavy weather. The scouts would be thrown far 
In the van of the battle fleet and disposed fan-wise over 
a wide area of (he ocean, probably In a first and second 
line. The larger their numbers the closer will be their 
spacing, and the greater the difficulty for the enemy's 
scouts to pass through the screen and ylck up Informa¬ 
tion regarding the parent fleet. 

At the present time, Great Britain possesses thirty- 
one scouts of from twenty-five to twenty-nine knots, Ger¬ 
many fourteen, and the United States three only, of 
twenty-four knots speed. At the present rate of con¬ 
struction, Gertnuuy in the year 1020, will have over 
thirty scouts and the United Htates, the way things are 
going at present, will have but three. Under such con¬ 
ditions, tt would be necessary to uee our destroyers for 
scouting purposes; but. this would be to subject them 
to an arduous and trying service for which they are 
not primarily Intended, a service which might impair 
their efficiency for the duty for which they .are de¬ 
fined, namely, that of acting as a close protective 


screen around the battleship fleet If the programme 
calling for the construction of six battleships jier year 
In lWH, 1015, mid 1810 be adopted, giving us a fleet of 
forty-six battleships In 1020, the construction of scouts 
should be taken up at an annual rale which would give 
us at least thirty of these vessels by the same date. 

WE HAVE BUT ONE TORPEDO FOR EACH TOR¬ 
PEDO TUBE IN THE WHOLE FLEET Nowhere 
does our Navy appear so ill balanced ns in the matter 
of our torpedo supply. As matters now stand, we have 
mounted In the battleships, cruisers, destrojers, nud 
submarines about one thousand torpedo tubes; and as 
an ammunition supply for these tubes, we huve avail¬ 
able alsiut one thousand torjiedoes, or an uverage of 
one round per tube. We should have teu per tube This 
year the Bureau of Ordnance asked for the modest ap¬ 
propriation necessary to give us (wo rounds per tube. 
The House Naval Committee )i"s refused It 

The modern torpedo in no nuift. net urate, and power¬ 
ful that it promise* to become a rival of the hip gun ait 
a weapon of attack; nev< i thi Ichk, math m an in tturh 
a deplorable condition In our Napp that, i n the event of 
a fintt-elann fleet action, after firing the flint round, our 
torpedo lubes would be entirely without ammunition! 

To find a parallel for these amazing conditions we 
have to Imagine an army taking the field with one car¬ 
tridge tn each soldier’s rifle, or a Meet advancing to meet 
the enemy with only one projectile for eaeh of Its guns' 

It will of course Ik* understood that our supply of 
torpedoes Is not evenly distributed throughout the ll<*et 
Some ships have more, some even less than one round 
per tuts*, but when we come to our fleet of destroyers, 
our princliMil arm In the torpedo service, we find, to give 
exact figures, that among one hundred and seventy- 
three tube* there are curried only one hundred and 
ninety-four torjiedoes. This means thul if our exceed¬ 
ingly fine flotilla of destroyers were engaged with the 
enemy, as soon us they had fired one round from their 
tulies they would Ik* useless, either for attack or de¬ 
fense. The situation is so ridiculous and preposterous 
as to tie scarcely believable 

In (he earlier years of the growth of our modern 
Navy, the development of our torjiedo service went on 
very slowly, and we had but twelve torjiedo boats in 
commission during the Spanish War Even such tor 
jiedo bouts as we had were not used in that war for 
the purpose for which they were designed, and it was 
mainly due to the jiromlnetice given In the dally press 
fo the fast destroyers owned by the Spanish, that In 
1W and 1899 Congress appropriated for sixteen de 
stroyers and twenty-eight torpedoes Tn those days, the 
service was slow to ajipreclate the linjMirtuuee of the 
toriiedo, and this apathy or distrust was shown In the 
fact that no torpedo tubes were fitted In the lialUeshl|is 
appropriated for at thut time. Later, we awoke lo the 
fact that the torjiedo was not only practicable, but that 
It was destined to play a leading part in future naval 
warfare, and It was finally decided to equip nil flrst- 
elass battleships with this weapon, and to make serious 
efforts lo remedy the deficiency of torjK*does in the 
fleet 

About this time, the Bliss torpedo (nn American prod¬ 
uct) was Improved by the Increase of the diameter from 
18 inches to 21 inches, and by the application of heat 
to the air before introducing it to tho engine The new 
turbine had a range of four thousand yards, and coincl- 
dently with the determination to install tubes on the 


new battleships, three hundred 21-Inch torpedoes were 
contracted for, and one hundred 18-inch toriiedoes were 
ordered for the new armored erulsers and submarine 
bouts From that time on, the development of the tor¬ 
iiedo In efficiency was rapid and lietter methods of heat¬ 
ing, Including (he Introduction of water Into the sujier- 
heater—u most ImjHirtant improvement which added 
about fifty per cent to I he rauge of the torpedo—brought 
this weapon to its present truly marvelous sliced, range, 
and accuracy To-day, the latest toriiedo will run at 
a speed of twenty-eight knots for a distance of ten thou¬ 
sand yards, which Is alsiut the range at which modern 
hattleshlji fleets will probably he engaged 
No country has given such attention to Its torjiedo 
service ns Germany. So greally are the Germans lm- 
jiressed with the lrajiortant rAlo that the torjs><lo will 
jday In fulure warfare, that they have directed more 
attention to this than to any other method of attack 
More money, relatively, Is sjient upon torpedo target 
jiractlce and the various maneuvers Incidental to the 
toriiedo service, lhan upon any other branch of tho 
German service The maneuvers carried out by the 
destroyer uud submarine fleets art* complicated, difficult, 
very dangerous, and are practicully unremitting A 
German naval officer recently told the writer that It 
was believed in the German Navy thnt the great numer¬ 
ical suiierlorlty In battleships of the British, would, In 
the event of war, he largely off-set liv (lie wonderful 
efficiency of the German torpedo service "Thev would 
win. of course," said he, “hut II would be at a cost in 
capital ships so grent ns to relegate the British navy 
for the time being to the second rank" 

Now, although our backwardness In the matter of 
tor|iedo supply may have been due lu earlier years to 
lack of appreciation of Its importance, for many years 
Iinst, that Is lo say. from the time when the toriiedo 
demonstrated Its enormous value as a means of attack, 
our naval officers have urged upon the country the 
necessity for obtaining at once an ample supply of 
this weaiMin, by purchase abroad, by encouraging Ita 
construction by private firms, and by an Increase In 
the capacity of the Government torpedo factory 
The present dangerous and positively ridiculous cou- 
dltloua of one round only per tube is chargeable to Con¬ 
gress and to Congress alone tf the moneys asked for 
hud been appropriated, wc should not now find our¬ 
selves In the possession of a fleet of first class destroy¬ 
ers that is practically without ammunition 

It tnk"s about one year to build u toriiedo. and the 
cost of eaeh Is alsiut $5,000 Wc shall need to secure 
within the next ten years from all available sources at 
leust ten thousand torpedoes, and these will cost in the 
neighborhood of fifty million dollars The necessary 
number could Ik* obtained, if Die Bureau of Ordnance 
were authorized to provide for securing the needed sup¬ 
ply before the end of the fiscal year 1024. an annual 
apjtroprlatlon of $5,000,000 being made for that purpose 
We spend $180,000,000 a year In pensions, vet we 
begrudge spending one thirly-slxlh of (hat sum for ren¬ 
dering serviceable our line destroyer and submarine 
fleets, upon which we tmve exiiendod some $50,000,0(H)' 
There are three jiossilile sources of supply first, the 
foreign manufacturer, second, (lie domestic uinuiifuc 
turer; and third, the Government factorv since the 
supply to lie obtained by purchase from abroad is un¬ 
certain, aud liable to be cut off altogether it should 
be the policy of the Government, by liberal putrouage, 
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to encourage the private manufacturer* to enlarge their 
plants, and it should also make the necessary enlarge¬ 
ments Of its own tor|H*cio factory at Newport. 

OCR SHORTAGE OF MINES AND MINING EQUIP¬ 
MENT. One of the most Important lessons taught by 
the Russia-Japanesc wnr was that of the deadly effi¬ 
ciency of the mine, whether floating or anchored. Those 
of us who followed the events of that war have not 
forgotten the terrific blow struck at the Japanese bat¬ 
tleship fleet by the floating mines which sent the bat¬ 
tleships "Hatsuse” and "Yashlma” to the bottom; or 
the tragic loss by the same means of attuck when the 
“Petropavlovsk” went down In two minutes, carrying 
with her Russia’s ablest officer, Admiral Makaroff. 
lime and again the ships of the contending fleets 
bumped Into the floating mines which had been strewn 
in their way by the enemy, and, If they were not aunk, 
they were ao seriously crippled as to be put entirely 
out of action. 

The leseous of that war have been laid well to heart 
by the great naval powers; and the mining service haB 
been develiqied to such a degree of efficiency that it 
will form one of the decisive factors In the tactics of 
future naval ojwratlons. A most important use of this 
weaiion will be made by the fast scout and destroyer 
flotillas In fleet engagements. The maneuver will con¬ 
sist in steaming swiftly across the head of the enemy’s 
battleship column and dropping a number of mines 
across his course. This will necessitate his changing 
course, either toward or from the fleet with which he Is 
engaged; and, in either case, he will be pluced at a great 
disadvantage as regards bis own and the enemy's gun 
Are—as regards his own, because he will he more or 
lees In the head-on position, and his Are will be cur¬ 
tailed; as regards the enemy's attack, itecause he will 
be exposed to a raking Are In which the hits will be 
more frequent and more destructive 

By way of Illustrating the value of floating mines 
and fully equipped mining ships, specially designed for 
dropping them In great numbers and swiftly over a 
Chosen stretch of water, we close this chapter with a 
description of the loss of the Japanese battleship 
“Hatsuse” during the blockade of Port Arthur. The 
facts were given to the writer by an eye witness. Cap¬ 
tain, now Admiral, Von Essen of the Russian navy. 

The Russians had determined by Instrumental obser¬ 
vations that the Japanese blockading fleet steamed dur¬ 
ing the daytime back and forth In front of the harbor 
on a pro-determined course, laid apparently between 
two landmarks. Accordingly, one night they stmt out 
their mine-laying ship and dropped a string of mines, 
or rather two or three of them, across the Japanese 
course as thus determined. The next morning, a group 
of naval and mllltnry officers gathered, at dawn, on one 
of the lofty hills surrounding Port Arthur, and saw the 
Japanese fleet come up out of the offing and proceed 
to steam on Its regular route The “Hatsuse” was at 
the head of the column; and when she entered the mine 
field, a huge column of water was seen to rise at her 
bow, and in a few minutes time this, one of the finest 
•hips in the Japanese fleet, had disappeared! 

This terrific engine of warfare destroyed or seriously 
crippled during the Japanese war more battleships and 
cruisers than the torpedo. Yet it is a fact that our sup¬ 
ply of mines is even smaller than our torpedo supply, 
which, as we have seen, amounts to only one round per 
torpedo tube. This most serious state of affairs is not 
chargeable to the Vary Department, it is due to the 
failure of Congress in past years to listen to the warn¬ 
ing of its naval advisers, and its refusal to make the 
necessary appropriations. 

Gravitation and the End of the World 
By John W. N. Sullivan 

FpHE law of gravitation, as formulated by Newton, is 
* one of the greatest generalizations in the history of 
•dence. The magnificent structure of modern dynamical 
astronomy rests upon this law as its basis, and the variety 
and grandeur of the phenomena it has proved itself able 
to explain, have raised it to a level of importance, and 
invested it with a degree of eortitude, which scarcely any 
other generalization in science possesses to the same 
degree. But, in spite of this, doubts have from time to 
time arisen whether the law, m the form in which Newton 
left it, is quite exact. According to Newton, tho at¬ 
traction between two bodies depends upon tho masses 
of the bodies, and varies inversely as the square of tho 
distance between them. It has been suggested that the 
inverse square law is not quite accurate, and also that 
the relative velocities of tho bodies conoorned may affect 
the force of attraction between them. These hypotheses 
have been suggested by the fact that, certain minor 
phenomena in astronomy are not satisfactorily accounted 
for by Newton’s law. There are certain alight motions 
of Mercury, Mars, Venus, the Moon, and Enoke's comet 
which exhibit discrepancies with the theoretical motions 
calculated on the basis of the strictly Newtonian form 
of the law of gravitation. 

It would appear that a revision of the law has become 
necessary. It ia highly probable that the relative velooi- 
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tie* of bodies do affect the tone of attraction between 
them. In fact, on the modern electronic view of the 
constitution of matter, tho mass of a body is affected 
by its velocity; and the foroo required to change its 
motion depends upon the relative directions of the force 
anting, and the velocity of the body. So that even if 
the gravitational force is direotiy proportional to the 
masses, the masses themselves depend to some extent 
upon their relative velocities. It is posable that this is 
the direction in which an explanation is to be sought, of 
the anomalies mentioned above. But the chief difficulty 
about the law of gravitation is the mere fact of its exist¬ 
ence. The aim of modern physics is to explain all 
material phenomena in terms of electrons and ethor, but 
the attempt to account for gravitation in this way is 
attended by the greatest difficulties. We have learned 
to regard electricity, light and heat as forms of radiant 
energy, all of which are transmitted at the same volocity, 
but it seems almost impossible to account far gravitation 
along those lines. One thing which must be borne in 
mind is that gravitational forces are extremely minute 
in comparison with electrical forces, so that on an elec trio 
theory of the universe, gravitational forces may be treated 
as in the nature of residual effects. As illustrating the 
relative minuteness of gravitational foroes, wo may men¬ 
tion that if tho opposite electricities were extracted from 
a milligramme of water, and given to two spheres one 
mile apart, those two spheres would attract each other 
with a foroe equal to the weight of twelve tonB. In the 
older etherio theories, the ether was treated as an elastic 
solid, and in the equations to wave motion in an elastic 
solid wo have a term which admits of compressional 
waves, os distinguished from tho trausverBe waveB which 
we know to constitute light. This compressional wave 
could have any velocity we please. Laplace showed that 
if gravitation has a finite volooity of propagation, its 
speed must bo much greater than that of light, and ho 
assigned as a minimum speed for gravitation a velocity 
one hundred million times that of light. More reoent 
work has reduced this estimate, but it is still considered 
that the speed of propagation must be in the neighbor¬ 
hood of a million times that of light. From this point 
of view, oomprossionai waves in the ether would offer no 
difficulty, but, ae the result of a mathematical investiga¬ 
tion by Larmor, it appears that such a theory would lead 
to a repulsion between bodies instead of an attraction, 
and a repulsion, moreover, whioh does not obey the 
inverse Bquaro law. 

Lorent/. endeavored to explain gravitation by assuming 
that in matter, considered an built up by negative and 
positive electrons, the attraction between a pair of elec¬ 
trons of unlike sign exceeds the repulsion between a pair 
of electrons of like sign. But on this hypothesis, the 
gravitational action between two bodies should vary with 
the nature of the intervening medium to an extent which 
should be easily observable, whereas a striking feature 
about the gravitational attraction between two bodioB 
is that it seems to be quite independent of the nature of 
the medium between them. Laplace has shown that the 
attraction of a moloculo at the center of the earth, upon 
a molecule at the surface, could not, in aecordanoo with 
the known agreement of Lunar theory with the result* 
of observation, be diminished by as much as one port 
in a million, owing to absorption in its pasiuge through 
the earth. 

A remarkable consequence of assuming gravitation to 
lie an aotion transmitted by tho ethor was pointed out 
by Maxwell. He showed that this ansum pt ion necessarily 
leads to the conclusion that every portion of the ether 
possesses an enormous intrinsic energy, and that the 
presence of material bodies so influences the medium as 
to diminish this energy whenever there is resultant gravi¬ 
tational attraction. Hir Oliver Lodge estimates that the 
value of the intrinsic energy of the ether, when m the 
undisturbod condition, ib of the order of 10° ergs per 
cubic oontimeter, and it is very probable that, this esti¬ 
mate is much too low. It is interesting to see whether a 
maximum limit can bo assigned to the gravitational force 
in the universo. If the number of bodies in our othereaJ 
universe is indefinitely great, it has been pointed out by 
Neumann, and later by Seeliger, that tho foroe of gravi¬ 
tation may become indeterminate at certain points, and 
even infinite. It has been attempted, but without suc¬ 
cess, to find some modification of Newton’s law whiob 
would obviate this difficulty without coming into conflict 
with the results of astronomical observation. Tho dif¬ 
ficulty may be overcome if we adopt the very remarkable 
hypothesis of Fflppl, by postulating the existence of nega¬ 
tive, as well as positive, masses in the universe. If the 
sum of such negative masses were assumed numerically 
equal to the sum of the positive masses, all the lines of 
gravitation foroe, hko those of electric force, would start 
from positive masses and ond on negative masses. More¬ 
over, negative mosges would attract one another accord¬ 
ing to the same law as positivo masses, and in our present 
state of knowledge it would be impossible to distinguish 
a system of negative masses from one of positive masses. 
Of course, a system of negative masses would repel a 
system of positivo masses in the neighborhood, but at 
the present time all such actions, owing to the great 
distances apart, assumed ia consequence of these mutual 


repulsions, would probably be too feeble f«,obeepto%fcv 

Schuster has also pointed out that the otlstoQM of Mm 
negative masses would afford an explanation of flu origin 
of the rotational velocity of the eolar and other stellar 
systems. 

The electromagnetic scheme does not sewn sufficient 
to explain gravitation, but before considering some of 
the modem theories which have been proposed, we must 
deal briefly with the oelebrated hypothesis of Lb Sage, 
whioh waa propounded in 1750, and recently resuscitated 
for a time by Kelvin. Le Sage assumed that all space is 
being constantly traversed by shoals of minute particles 
whioh subject all bodies to a state of continual bombard¬ 
ment. An isolated body ia bombarded equally on all 
sides, and 40 is subject to no resultant farce. Bat If two 
bodies are near together they exert a mutual screening 
aotion, and the result is a foroe tending to urge them 
together. Such is the essential theory, and it can be 
worked out ao as to agree with Newton’s law of gravita¬ 
tion. But to do this necessitates the assumption that 
an enormous amount of energy ia being oontinnally con¬ 
tributed to the universe by these corpuscle* and Maxwell 
showed that the heat ao developed would be sufficient to 
volatilize the entire universe in a few momenta He 
remarks dryly that as a matter of experimental observa¬ 
tion the universe is not volatilized and hence the theory 
cannot be true. 

At the present time, In order to cope with the dif¬ 
ficulties raised by the existence of the law of gravitation, 
scientific men have been compelled to assume that our 
ethereal universe only forms a portion of a greater uni¬ 
verse, and to contemplate definite, physioal actions ex¬ 
tending beyond the oxtremest limits of that ether whioh 
fills all that we know as spaoe. This assumption seems 
to bo necessary, and indeed, one theory conceives our 
ipaoe as being merely the three-dimensional boundary 
between two four-dimensional universes. Such strange 
hypotheses would have been ridiculed a few years ago, 
but modern investigations in science have taught us that 
we are only touohing the fringe of tho unexplored possi¬ 
bilities of nature, and that we live in a universe wonderful 
beyond all our dreams. 

From 1863 to 1876, Bjerknes published some investiga¬ 
tions dealing with the problem of pulsations of two 
spheres in a fluid, pulsations being defined as consisting 
of periodic changes of volumes, just as vibrations consist 
of periodic changes of position. It appears that such 
pulsating spheres act. on one another with a foroe whose 
principal purt varies inversely os the square of the dis¬ 
tance, and this applies to slightly compressible, as well 
as to incompressible, fluids. It occurred to Prof. Hicks 
that this method might be applied to acoount for gravita¬ 
tion, the electrons being the pulsating bodies, and the 
ether tho fluid medium in which they are immersed. In 
order that the members of such a system may mutually 
attract, one another, it is necessary that the phases of 
pulsation for tho various electrons should not differ by 
more than 90 degrees. If we do not restrict the phases 
in this way. then the electrons will not neoessarily attract 
one another. It would lie ijossible for the bodios of one 
star system to attract those of a second, repel thoeo of a 
third, and to exert no action whatever on members of a 
fourth system. This theory therefore provides for the 
existence of both positive and negative masses, and also 
for the existence of noutral bodies. It would be quite 
possible for bodies noutral to our system to be driven 
into its vicinity by repulsion from other systems, and 
thus the theory suggests the possible existence of weight¬ 
less matter within the limits of our system. Sir Joseph 
Larmor suggests that "we may imagino the pulsation to 
have been applied initially ovor the outside boundary of 
the ethereal universo, and thence instantaneously com¬ 
municated throughout the incompressible medium to the 
only places that can respond to it, the vacuous nuclei of 
the electrons; and we can even imagine the pulsations 
thus established as spontaneously keeping time and phase 
ever after, when the exciting cause which established this 
harmony has been disoontiuued." 

It has bedn shown mathematically that in order that 
the law of attraction should reign throughout our uni¬ 
verse, tho waves impressed on the ether from that un¬ 
known and inaccessible region beyond our universe would 
have to have a wave length more than twice as long aa 
the greatest distance for 'Which Newton’s law of gravita¬ 
tion is known by astronomical observation to hold good. 
The velocity of these oomprossionai waves is taken as 
being 2.19 by 10" C. G. 8. That is to say, a light wave 
traveling at a speed of about 186,000 miles a second 
would take more than two thousand million ysars to 
travel the distance traversed by a compression wave in 
a second. Tho energy conveyed by these enormous waves 
is on the same gigantic scale as thoir velocity and wave¬ 
length. The energy pasting in a second across an area 
of a square oontimeter at right angles to the direction 
of transmission has the enormous value of 3.4 by 10 11 
ergs, an amount of energy exceeding by many million 
times the sun's entire store of available heat. 

Another hypothesis whioh has been adopted to explain 
gravitation is to assume the existence of a steady hydro¬ 
static pressure transmitted through the ether. Kelvin 
showed that when a steady or twistless flowisonoe estab- 
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thim& oat at morakptrturasin • asorabie »!id 
isuuMsdfo alktald, It sdffPoiilJaus uaotaved forever, 
but tiMt tf thews we two or more zueh solid* within a 
finite wgton, mutuel foroee will arise in eonsequenoe of 
(be flow. A Steady flow of ether, either into or out of 
every electron in a gravitating eystem of bodies, would 
give rise to foroee of attraction between them, varying 
inversely m the square of the distanoe. The theory 
explains Newton's law of gravitation, and also provides 
for the existence of negative masse*. In order to avoid 
the oonecjption of the continual destruction and creation 
of ether, we must, in aooounting for this etheric flow, 
«Mume either a slow, Steady expansion or contraction of 
the electrons, or a flow of ether through every electron 
between our universe and a greater universe of which it 
fnp na a port. Sino* every eleatron must lie on the 
boundary of this greater universe, in the latter alterna¬ 
tive, this greater universe must be a four-dimensional 
uni verse. This conception may be repugnant to some 
minds, but the first alternative also leads us to sufficiently 
startling oonolusiohs. Schott has worked out mathe¬ 
matically the hypothesis of expanding electrons, in reality 
cannin g a alow pulsation of extremely long period, as 
we can hardly suppose an eleatron to expand indefinitely. 
Dr. Schott suggests a rate of expansion which would 
double the tine of an electron in throe hundred million 
years. It would be neoesaary to ascribe to the ether a 
den sity of 10' 05 times that of water. On this theory 
there will come a time when the expansion of the elec¬ 
trons gives place to contraction, but there would be a 
period when neither expansion nor contraction 
was experienoed. This would mean the cessation of all 
gravitational attraction, and of all cohesion in bodies, in 
other wards, a catastrophic upheaval of the entire 
material universe. 


A Vindication of Adjustable Wings 

By Carl Dienstbach 

T HU "Paul Schmidt" biplane, which the writer 
hailed as a decisive step ahead in the development 
of aviation, when it made lta appearance in the recent 
aeronautical “salon" at Paris, has since furnished con¬ 
vincing proof of the correctness of his assertions. It 
has established height records of 7,000 feet with live 
and of MOO feet with six iwssengers. TIiuh It has con¬ 
clusively set at rest the principal uiid natural objection 
of the constructor of the old type of aeroplane with 
wings and fuselage, the objection that an adjustable 
angle between wings and fuselnge Is not "practical" 
because the etructure would he weakened. Flying and 
lauding with such a load put the structural solidity 
of the machine to the most severe test possible, and, 
Incidentally, showed how little the ndded mechanism 
Increased Jt« weight. 

It has equally proved the truth of the aerodynamical 
and aerodromlcal advantages claimed for wings of vari¬ 
able angle, because the phenomenal carrying capacity 
directly resulted from this arrangement. 

The pilot, Garralx, started (on January .list, at Char¬ 
tres) with the angle between propeller thrust and wing 
chord adjusted to four degrees; when at 3,OHO feet he 
could not climb higher with his load, he Increased this 
angle to six, and, to attain 0,000 feet, to eight degrees 
At the maximum altitude of 0,300, It wus nine degrees. 
(The maximum angle of adjustment is 12 degrees, but 
this produces not the greatest absolute lift of the ma¬ 
chine, but only the greatest lift at slow speed, for start¬ 
ing and landing and the "airhole.” With the Immense 
surplus Uft of this machine as proved by these weight¬ 
carrying tests, it can, with normal load, be rightly 
acclaimed as exceptionally safe. Incidentally, the way 
this remarkable performance (with five up to 0,300 feet 
It took only 87 minutes) was accomplished, corrobo¬ 
rates the writer's assertions as to how and why It whs 
jNMudble to establish a height record with a "baby" 
Wright racer. The only Improvement still needed to 
realise the full safety advantages of the "Paul Schmidt" 
is in providing a mechanism which by power may 
change the inclination of the wings in case of danger 
as quickly and gradedly as a rudder Is changed by 
hand—no very difficult tftsk for an Inventor. It Is 
to be hoped that the prejudice in favor of directly- 
driven, relatively small propellers and of non-ndjust- 
able propellers may likewise soon be relegated, like the 
ancient prejudice in favor of muzzle-loading rifles, to 
those begotten by inventive laziness. 

Wireless in the Antarctic 

T HE Austrian expedition under Dr. Klintg, which is 
to aall for the Antarctic this year, proposes to es¬ 
tablish a wireless telegraph Btatlon at Its base in the 
Weddell Bea region. On its way south the expedition 
will erect an auxiliary wireless station In South 
Georgia. Thus the explorers hope to keep more or 
leas constantly in touch with the world, as Dr. Douglas 
Mawson has dene, on the opposite aide of the Antarctic 
continent, by means of his two wireless stations—one 
in Adffite Land, and one at Macquarie Island. 
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[The editor* are not renponsible for statements 
made in the correspondence column. Anonymous com¬ 
munications cannot he considered, but the names of 
correspondents toil! be withheld when so desired.] 

Bad Orthography on Films 

To the Editor of the Scientific American : 

I cannot understand why Portuguese, or any other 
foreign language, could not be written on moving pic¬ 
ture Aims with the same care and correct new ns on 
some catalogues sent out by Important Arms of the 
United Hr a ten. I've noticed that almost all film makers 
take very little care in producing a well written film. 
It would be ten times better not to attempt translation 
than to fill a drama or a tragedy with such letters as 
will provoke laughter owing to its absolute lack of 
orthography. 

Another great defect Is the duration of written mat¬ 
ter on the screen. Homo are too short while others lire 
the audience. These faults are very easily remedied 

Jolnvllle, Brazil. K W T 

[Our correspondent Is unquestionably correct In his 
contention. Here In New York the same bad stalling 
Is noticeable, Home of the printed matter exhibited on 
films which have been Imported from France nre crude 
translations, obviously incorrect In some cases and un- 
Idiomntlc lu others As for the amount of reading mat¬ 
ter which Is offered to the public by way of explana¬ 
tion, It must he stated that the tendency nowadays Is 
to reduce It to Its lowest terms. Even the explanatory 
letter which at one time seemed almost Inevitable Is 
now encountered only occasionally. Gradually It Is 
recognized that the flhu must employ Its own technique, 
In other words that photography Is not literature.— 
Editor. ) 


A Letter from an Old Reader 

To the Editor of the HencNTinc American : 

It may interest you to know that 1 was introduced 
to the Hcucntimc American lu 1N5H. It was the "Golden 
Key” that opened Nature’s wonders to my youthful eyes, 
as explained to mo through my father’s evening read¬ 
ings from your Journal, and who was your subscriber, 
along about that time, and up to 1800-01, and again 
after ills return from “The Front." 

As I remember this publication of those long ago 
days It was about H inches by 12 inches and four pnges 
I am not positive, but It was somewhat small. 1 recall 
an incident In my life In which the Scientific Ameri¬ 
can was a fuctor. In tlie autumn of 1888 Donntl’s 
comet was a most brilliant object in the western sky, 
the nucleus pointing toward the horizon, lta Immense 
tall flaming away toward the zenith. The Hiientific 
Amkrican was loaded with all kinds of siieculntlons 
about the big visitor bumping the earth, nnd of course 
It got my youthful mind so full of fearful ideas that I 
was ready to explode on the least provocation Well, 
one afternoon a tremendous wind nnd rain ciune tear¬ 
ing out of the northwest, but ns our dwelling was lo¬ 
cated on the side of a big hill I could not see the 
approaching storm, but tbe roar was enough. I shouted 
ta my mother, "Look out, here comes the comet'" I 
got down on my kuees and put in the hottest live min 
utes of prayer that ever a hoy did The supplication 
was opened in our door-yard, but the amen occurred in 
an adjoining cornfield. Like the darky preacher treed 
by a bear: "Oh, Lord, If you is going to help anybody, 
dou’t you help the bear" I was positive that the In¬ 
fernal thing had punched a bole In the adjoining 
scenery somewhere. 

1 always laid that "blow out" to the Scientific 
American. Charles W Hansen 

Erie, Pa. 


Snow Removal 

To the Editor of the Scientific American: 

In your issue of March 14th, I notice what Mr P A 
Hutchinson of New York has to say regarding snow 
removal. I fully agree with him when he says: “A 
power shovel, mounted on a motor truck, would seem 
not difficult to Invent." 

And further, I wish to say that one on similar lines 
was recently Invented, and a notice of thnt fact mailed 
to Commissioners of the Departments of Street denn¬ 
ing in several large cities In this couutry and Canada. 
Each was asked If there was a demand for a machine 
of this kind. All answered In the affirmative, except 
Mr. Fetherston of Now York city. 

Ills auswer follows, under date, February 23rd, 1014 • 

"Referring to your letter of the 20th Instant, the 
Commissioner directs me to say that there Is no demand 
for a loading machine. The greatest difficulty Is to 
secure a proper number of carts to carry off the snow." 

A. B. McHtaq, Secretary to the Commissioner. 

Doubtless If this had been called to Mr. Fetherston’s 
attention at a time when he was not "snowed under” 
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with work It would have appealed to him as quickly as 
It did to the others. If It takes one minute to load a 
wugon with a power shovel, and ten minutes to load 
one with hnnd shovels, It h. quite obvious tlmt the 
former could Is* Kept on the move almost continually, 
while the second could not, thereby greatly Increasing 
the number of hauls In u given time. 

1 also think If dump curs were used on the street 
car tracks tor hauling, as Mr. Hutchinson has sug¬ 
gested. combined with n practical power shovel, the 
problem of snow removal would be solved to the satis¬ 
faction of taxpayers and the public In general 
.Shelburne Fulls, Mass F H Bassett. 

Bacterial versus Inorganic Fertilizers 

To the Editor of the Scientific Am win an • 

1 have read with great interest the locont discussion 
in your pniier of “Hneterlul vcisus Inorganic Fertil¬ 
izers.” Mr W. 11. Bowker's lettci shows that he is 
evidently not acquainted with modern agricultural 
thought and practice The growth of the fertilizer In¬ 
dustry Is no more of nn index to Its true worth than 
would be the development of I he art of patent medicine 
Such things mny flourish through the Ignorance of cus¬ 
tomers and the deMlre to umkc money 

Mr Davis, lu his letter of January 24th, states the 
facts so dearly that there cun he no room for argu¬ 
ment 

The modern farmer Is a business iuhii, cultivating food 
for man lu a more or loss finished form, and one of 
his great problems Is that of keeping up Hie fertility of 
his soli. In doing this ids greatest undertaking consists 
la keeping up Its humus content, this being necessary to 
make plant food available for bolding soil In good tilth 
and preserving its moisture-retalnlug powers. His 
nitrogen supply conics Worn his forage crops, alfalfa, 
clover, peas, vetches, etc. It Is »i by-product, and a 
steady and sure way of obtaining H Is one of no cost 
and not at all a huphazardous matter 

Mr. Bowker thinks that beginners would lie satis¬ 
fied If they could be grown as easily as weeds Well, 
they can. Hweel clover Is one of the best, and Is com¬ 
ing Into greuter use even vear, although It whs for a 
long time regarded ns a mere weed There nre hundreds 
of acres of nlfulfa that have stood for over twenty 
years In a country suhloct to much freezing and thaw¬ 
ing. with a recorded temperature range of from - 54t 
deg. to no deg. Fnhr Mineral nitrogen may have some 
use In tbe building up of our worn out F,astern soils. 
Their condition Is not a result of scientific agriculture, 
but because uf the burning up of their humus, by mis 
management and the misuse of commercial fertilizers. 
By all means use all the by-product nitrogen possible. 
This is conservation; but it is not conservation to make 
something by an expensive mechanical process (hat can 
is* obtained as n In-product at an outlay neither in cash 
nor In labor Inooii. Birkelano 

Judith Gaii. Montana. 

To the Editor of Hie Scientific American 

As bearing on the subject of "Bacterial versus luor 
gallic Fertilizers," discussed by It W i lav Is of Moline, 
ill, In your issue of the 24t)i of January, and by W II. 
Bowker of Boston, in your issue of February 14th, I 
am taking the liberty of quoting n paragraph from 
Bulletin 145. Issued by tin* South Carolina Agricultural 
Experiment .Station of Cleinsoii Agricultural College, 
designated “Fertilizer Kxis'rinieiils With Cotton," which 
is ns follows 

'• We Rlso note that where lime was applied to 

plots on wliUh irn pens it ml veteh wire grown there appeara 
to have been a niui h great,! uiniiiiulntton of nitrogen In the 
soil, for these plots so treated have not responded to the uae 
of nitrates, that Is, (liev have given Just as large vlelds where 
no nltrnti was applied These experiments Indicate that lime 

amounts In the soli, lint assists in some way In keeping 
this nitrogen from being wnslud out of the soil during the 
winter—how »<■ are not vet prepared In sav 

Since legumes thnt lire not Inoculated “lt\" no atnio 
spheric nitrogen, tills Is good evidence (lint It Is pos¬ 
sible to store in the soil through inoculated leguminous 
crops, when- the laud is limed, all tin* nil logon icqulred 
by the suoreedlug crop foi Its noinial nnd continuous 
growth. 

I would like to add thnt Clonison College and Its tine 
stuff of county agents advocate tin* feeding of the crops 
to farm animals so that the manure may In* returned to 
(lie soil, providing not only additional nitrogen, hut all 
the phosphorus and isitash removed by the crop from 
the soil, with slight loss, and also a host of other tme- 
terlu of the noti-symblotlc varieties, some of which also 
“fix" atmospheric nitrogen, and others which make in¬ 
soluble compounds into available plant food 
Columbia, S C Edmond A Fei.iifr 

Juniper from the Indian reservations of New Mex¬ 
ico and Arizona may prove an excellent source <>l mate¬ 
rial for lead pencils. Mnuufactureis are searching thu 
world for pencil woods. 





qnHOrRJH the first beginnings of suocess- 
* ful aerial navigation aro only a few years 
old, nearly all civilized noun trios already 
possess research institutes for the seientifie 
investigation of problems connected with 
this art. This country still uses mainly 
the Installations provided by H. Pierpont 
Langley at the Smithsonian Institution of 
Washington, though sinoe the death of this 
eminent man, a certain stagnation in aero¬ 
nautical research seems to have taken plaoe. 
This is the more to be regretted as Langley’s 
rotation experiments on the air resistance 
of all kinds of models had been developed 
to a remarkable degree of perfection. It 
will be remembered that in connection with 
these experiments a steam engine, through 
the intermediary of a bevel-gear drive ar¬ 
ranged Mow the floor, sorvod to actuate 
the rotating arm which also carried all the 
measuring instruments The disk to lie 
tested was fitted to a double lever pivoted 
round the end of the rotating arm. Under 
the actum of the air resistance, one arm of 
the double lever would undergo a certain 
deflection recorded automatically by a 
style fitted to the other arm, which was 
kept ip a central position by a system of 
four springs exerting a tension just equiva¬ 
lent to the air resistance. An electromagnet 
only allowed contact between the paper 
and style after the disk had reached a 
position of equilibrium, thus preventing 
any Motion losses. The sunn apparatus, 
by a convenient combination with a falling- 
disk machine, a propeller testing outfit, a 
movable carriage, etc., was also used for 
other experiments. Furthermore, Langley 
was the first to show as far back as in May, 
1890, the practicability of mechanical aero¬ 
plane models. Knoouraged by these experi¬ 
ments, Langley, in 1903, prepared to launch 
a manned aeroplane designod on the same 
principles, but his extensive preliminary 
work was out short by the aeroplane falling 
Into the water and being entirely disabled. 

In England, there aro, apart from Lan- 
oheater's investigations, conducted at the 
National Physical laboratory, the installa¬ 
tions of the National Physical Laboratory 
at Teddington, Middlesex, where some very 
important work has been done. The test¬ 
ing plant of this laboratory is based on 
Froude’s model tests and comprises an air 
channel through which a circulating current 
of air is drawn by a sirocco fan. The 
measuring channel proper is arranged in 
the middle, the air boing allowed to return 
at the outside, which of course complicate* 
the arraugement. Vertical intermediate 
walls and sieves serve to ensure a uniform 
direction and distribution of the air through¬ 
out the cross-section of the channel. Tbr 
object to be examined bawng been intro¬ 
duced through a slot, is suspended from 
one end of a double lever, the other end 
of which allows the buoyancy and resist¬ 
ance to be gaged. These tests, mode at u 
wind velocity of 20 motors per second, 
showed the buoyancy due to air resistance 
to roach a maixmum with an inclination of 
about 7 degrees The resistance coefficients 
of vibrating wires were also tested and 
found to bo practically the same as with 
fixed wires. A rotary outfit built up of 
light steel tubes is used for the examination 
of propeller models. Another very useful 
arrangement is the aeroplane motor-testing 
plant. The motor to be tested is braked 
eleotrioally by means of a dynamo, wh j 



being submitted over a cross-section of 
1,200 square meters to an air current of up 
to 35 kilometers per hour, thus imitating, as 
closely as possible, the conditions of actual 
work. A similar motor-testing plant has, 
by the way, been installed by the Luft- 
echiffbau-Zeppelin-Oeeelliohaft at Fried- 
richshofen, Germany. Another noteworthy 
arrangement is a lattice tower about 65 
feet in height, with a rotatable platform for 
gaging air pressures on disks in a natural 
wind. These experiments have for instanoe 
shown a considerable increase in the in¬ 
tensity of the wind at a given place during 
5 minutes, whereas no auoh increase oould 
be observed at 137 meters distance. Ar- 


Alx-ls-Chapelle. Cross-section of wind channel. 



rangements for hydrodynamioal tests have 
been made to supplement the former; the 
models used in this connection are at rest 
while the water current moves at speeds as 
uniform as possible throughout the cross- 
seotion. 

Another remarkable English installation 
is the large air propeller-testing plant at 
Mossrs. Vickers Sons & Maxim, Ltd., works 
at Barrow-in-Furness. This comprises a 
rotating lever 60 meters in length, the 
measuring arm of which, 33 meters in 
radius, turns in ball bearings round a huge 
cast-iron pillar, whereas the other arm 
carries the counterweight. Above the pillar 
there 1 b the observer’s cabin, where, in 
addition to any necessary instruments, a 
100 horse-power electromotor for use in 
driving the propeller has been installed. 
Thus, this rotating outfit is only actuated 
by the air propeller itself. Thrusts are 
recorded by a slight axial displacement of 
the propeller shaft with the aid of angular 
transmitting levers, and the work expended 
is determined by examining the electro¬ 
motor. This testing plant shows the ad¬ 
vantage of eliminating the effects of wind. 

Especially numerous are the aerodynam¬ 
ical institutes in France, as might be ex¬ 
pected in a country which takes so eminent 
a share in the development of aerial engi¬ 
neering. Those created by M. Eiffol— 
mainly for investigating the laws of air 
resistance—are espeoially well known. 
After performing extensive falling tests 
from the lowest story but one of the Eiffel 
Tower, he erected a special aerodynamical 
laboratory on the Champs-de-Mars which 
mainly contains an air channel where testa 
on immovable models with artificial air 
currents are made. A sirocco ventilator, 
1.75 meters m diameter, draws in some air 
from the laboratory hall, conveying it round 
its sides into a larger hall where it is allowed 
to calm down, in order, eventually, through 
a system of channels, to return, at the 
proper Speed, into the laboratory hall. 
Between tho air outlet and the suotion 
tubo tbore is the experimental room proper. 
The disks or other models are suspended 
from a special balance which, by slight ad¬ 
justment, allows the resultant of the buoy- 
anoy and resistance to be ascertained. This 
balanoe is installed on a bridge above the 
laboratory room proper. The well-known 
steam-turbine constructor, M. Rateau, haa 
installed a similar plant tor the testing of 
models in a moving air current, in eon- 
uection with whioh the air is likewise 
allowed to pass freely through the labora¬ 
tory room proper, whereas, in all other 
testing plants (Prandtl, Reissner, Hlabou- 
ohinsky) there is always an air ourrtnt 
moving through a closed channel, whioh 



















IttUmrfere not b» «ntamd daring twta. Tbs moat 
' resent «•»** * France lathe buNta* Alrotoohnique 
«t lh* Paris Uoiverrity *t St Cyr, founded by Henri 
DeetatfcdelftMeurthe. This comprises, on a large plot 
beride the untin budding, a apednl rotary teat-plant shed 
Md • atarigfat track MOO meters in length, which will 
be need for wrisUnre teata on disks placed 
in » natural air current, u well m for the 
testing of propeller*. The main building 
comprise# a huge exhibition hall whioh will 
ft the ram* time be need for all kind* of 
experiments, and to tide ere connected on 
both rides the labontoriee and research 
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alao comprises apparatus for falling tests and experi¬ 
ments on the escape of highly-oompressed air. Of the 
aerodynamical arrangements of the Technical High 
School there should be mentioned a spaoial measuring 
channel designed for investigating the air resistance of 
plates the length of which is very largo as compared 
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up one of the transversal sides. The test¬ 
ing trunk, an the straight experimental 
track, is propelled at a speed of up to 25 
meters per seoond, by electro-mo tors deriv¬ 
ing their current from rails running along¬ 
side the track, and as these motors are 
steered from the roof of the Institute, the 
trucks can be run unmanned. The travel¬ 
ing speed is recorded by a chronograph and 
e thrusts on 
■e tested by hydraulic measur¬ 
ing instruments actuating special recording 

Reference should also be nude to the 
tests made by Dr. Armand de Uramont, 

Duke of Guiohe, whioh mainly relate to the 
distribution of pressures on disks in a 
natural air current. The disks used in this 
connection were fixed to an outfit installed 
aboye an automobile traveling at a high 
speed on a good forest road, where prac¬ 
tical! y any side wind was kept out. 

■ In Italy should be mentioned the arrange¬ 
ments provided by the Bngata >peciali»ii 
on plans by Captains Crocoo and Rioaldoni, 
whioh are continually being extended. The 
wind ohannel used in this connection showB 
the special feature that measurements are 
made just in front of its mouth, after whioh 
die air is allowed to escape into the open. 

The fan 2.5 meters in diameter has thus 
always to draw in a new mipply of air; it 
Is operated by a 30 horse-power electro¬ 
motor, and imparts to the air current a 
speed intermediary between 2 and 29meters 
per second. The air current at first enters 
a large iron tank where it is allowed to 
calm down. Having thus been freed from 
any eddies, it penetrates through a tube 
(me meter square into the laboratory-room 
proper. A traveling frame from whioh the 
models are suspended is moved in front of 
this mouth. An improved Renard dy¬ 
namometrical balance is used to gage the 
work induced in the air propeller, inde¬ 
pendent of any losses in the driving motor 
and transmission devices. This balance 
comprises a light frame in the center of 
whioh the propeller to be tested is so sus¬ 
pended that the air current undergoes no 
defleotion. Any motion in the dirootiou of 
the air current is compensated by a proper 
weight put on a vertical arm of tho frame. 

The propeller obstruction (due to its torque) 
manifests itself by an inclination of tho 
whole frame and in likewise compensated 
by weights. Tho results obtainod in con¬ 
nection with the testing of dirigibles by 
means of special modois suspended in a 
Cardan frame have been of ospecial value. 

A large tank, which is to be replaced by a 
canal 188 meters in length, 3 meters in 
width and 2 metere in depth, is used for 
tests on moving models in resting water. 

Extensive tests have also been made on 
propellers (at first on models and after¬ 
ward on actual propellers) either m a sta¬ 
tionary plant or on a gliding boat. 

In Russia there are at present three aero¬ 
dynamical institutes, both the University 
and Technical High School of Moscow 
being connected with testing plants, while 
a third institute at Koutohino is conducted 
by its founder, Riabouohinsky. Tho Insti¬ 
tute of Moscow University has been 'in 
existence glnoo 1902, and oompriaes two 
min^r' air channels, one of whioh i«i 1.6 
meters in diameter and admits of an air 
speed of 20 meters per seoond. Into this 
ohannel is Introduced a propeller testing apparatus, in 
connection with which the deotro-motor, direot-oouplod 
to the propeller, is arranged in a light frame free to rotate 
as a simple lever round a point In the channel waH. its 
weight being compensated by proper oounterweighta 
The propeller thrust manifests itself in the same sense,., 
ftod is likewise determined by wrigh«r,-» Tbe Institute 



i transportable testing plant, the carriage being driven 
propeller itself. 

with the width. The arrangements installed by Riabou- 
ohiOsky are of the most varied description and relate to 
all the different branches of aerial navigation. Measure¬ 
ments in a moving air ourrent are made in a huge air 
I channel through which the air is drawn, not from the 
room itself, bat from a larger cylinder whioh likewise 
serves to calm the motion of the air. in connection with 


model tests np to diameters of 0.5 meter, a modified 
Renard double balance is used. In the ease of large 
propellers (4 to 10 meters in diameter), a somewhat 
different arrangement is employed, the propeller working 
in an upward direction against the free air stratum, thus 
exerting a downward thrust whioh is transmitted hy a 
step bearing to a recording stylo. A set of 
bevoled wheels is used for moasuring tho 
induced work. 

Experiments hero have been made mainly 
on the influence exerted by the number of 
vanes on tho efficiency of a profiler; up 
to what limits tho projection of tho vanes 
on the surface of the profiler circle can 
bo increased, and similar problems. Most 
interesting resistance tests on disks in flow¬ 
ing water were made in a little river in the 
neighborhood of the Institute Especially 
striking comparative tests have Ismn con¬ 
ducted on the Ahlhorn current lines in air, 
by means of a square plate lined with black 
paper on which lycopodium powder was 
spread uniformly. 

In Germany there are, in addition to the 
research laboratories of the large aerial na\ i- 
gation companies and aeroplane-building 
firms (Testing Department of tho Corps of 
Engineers, Zeppelin Company, l*araoval 
Company, Siemens - Sohuokort Werke, 
Messrs. Lanz, etc.), the Testing Institute 
of Professors H. Junkers and H. Itcissner 
at the Aix-Ia-Chapello Technical High 
School, tho Aerodynamical Laboratory at 
Lindonborg, and the Aerodynamical Test¬ 
ing Plant of the Motor Airship Study Com¬ 
pany at Gftttingen. 

Tho Aerodynamical Laboratory of the 
Aix-la-Chapelle Technical High School 
comprises an air channel through which 
tho air is drawn by means of a centrifugal 
fan. In opposition to tho Gottingen plant, 
whore the Hame air current is used in con¬ 
tinual operation, a new supply of air is 
always drawn in, thus allowing higher 
velocities (so far, up to 30 meters per 
second) to be reached with the same motor 
output, while insuring a great homogeneity, 
though those advantages are of course off¬ 
set by the dependence on actual wind con¬ 
ditions. This plant has so far been mainly 
used for propeller tests. 

The Linden berg Aerodynamical Labora¬ 
tory likewise is mainly Intended for use in 
testing air propellers, no models hut actual 
propellers hoing usod and, as far as possible, 
under the natural conditions they will be 
called upon to work. Tho toBting machine 
is operated by a 34 horse-pownr electro¬ 
motor through a belt and beveled wheels, and 
produces 40 to GOO revolutions of tho pro¬ 
peller per minute. A hollow shaft and an 
axle rotating inside allow the two profilers 
to be driven in opposite directions. Tho 
propeller thrust ean bo compensated by 
means of step bearings, levors and weights, 
and the induced work is gaged h.vdraulio- 
ally. A large number of systematical de¬ 
terminations have boon made bv means of 
this outfit, which yields especially valuable 
information on the working of lifting pro¬ 
filers. Experiments with manned and un¬ 
manned kites made at Lindonborg exceed 
in point of aeruraey any work of a similar 
kind 

Tho model testing plant erected at Gflt- 
tingon, on plans by l*rof. Trandll. mainly 
comprises a closed endless channel of square 
cross-section '(2 meters square), inside of 
which the air is set in continual motion 
by a ventilating fan A Bjieoial regulator 
allows any wind velocity to tie maintained 
irro«|Ks>tivo of fluctuations m tho mains 
feeding tho electro-motor A system of 
tubes of decreasing diameters distributes 
the air current uniformly over the whole 
cross-section, and a siovo with fine meshes 
eliminates any eddieB Resistances are de¬ 
termined by means of balances and sliding 
weights, and the distribution of pressures 
is read by means of micromanometers The 
by tfte velocity of air currents ib gaged by means 

of improved Pitot tubes. Balloon models 
are produced electrolytioally on wax models, 
thus allowing a remarkable accuracy and low weight to 
be obtained. A propeller testing plant has been added 
A laboratory equipment likewise installed on plans by 
Prof. Prandtl, from funds of the First Intoruat lonal Aero¬ 
nautical Exposition (1909). hold in Frankfort-on-Main, 
will most likely be usod to supplement the Gbttmgun m- 

(Concluded on paflt W0.) 
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The Most Powerful Government Wireless Plant 

The United States Naval Station at Radio, Virginia 

By John L. Ho^an, Jr. 

r into the Navy Department 'h most Pacific. nnd its completion marked the first step In the Even In the absence of the ad 


rnctlle. and its completion marked the first step In the Even In the absence of the additional polw rajfo 
realization of plana laid out by the federal radio au- stations proposed, the plant near Washington to proving 
tPolities as early as MOO. At present work Is going of great value. Time signals are sent out at several 

forward on similar high)towered Government, plants In fixed hours each day, and by adjusting their wireless 

the < 'ii mi i Zone and on the Pacific, so that before long Instruments to receive these Impulses, officers aboard 

It la expected that the more important renter of United ships at sea are able to compare their chronometers 

Stales territory will Ik* able to intercommunicate by with those at, the Naval Observatory even though 

naval radio, entirely independent of privately owned or two thousand miles away. Equally valuable to 

wire lines or cables. masters of vessels along the Atlantic seaboard are 
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Fig. 1.—The aerial switch. 


Fig. 2.—Compressed sir condensers and rotary 
spark gap. 


Fig. 3.—General view of the transmitter 
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Fig. 6 .—The rotary spark gap. Sparks can 
occur only when the revolving spokes are 
directly under the etationary electrodes. 
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'irtth' niiw'fmptmnl wetther and 
IwtMMOoglMt vcporea. Aside from these aids to navi- 
getten generally, the Nary Department le able to tmne 
(W m direct to any ship within two thousand miles or 
SO, and likewise may transmit from the head offices of 
the Wireless serrioe, at Badlo, direct to any of the 
natal Installations alone the Atlantic, and even to some 
of the Pacific coast stations. It has been the dally 
mu tom for the Badlo station to exchange messages with 
the naval plants in range, beginning with Portland, Me., 
and taking In turn Boston, Newport, Brooklyn, Phila¬ 
delphia, and the southern stations through North Caro¬ 
lina and Florida down to Colon, Panama. Tests be¬ 
tween Radio and San Francisco are now being carried 
on, and it may soon be possible for these two stations 
to intercommunicate reliably at any time. 

The apparatus and plant which makes possible this 
exceptional sort of radio transmission is interesting in 
all its details. As shown In Fig. 0, the station at Radio 
includes three enormous steel towers for supporting 
the antenna or aerial wires, and a large building divided 
Into three parts. The central hall of this building con¬ 
tains the entire transmitting equipment, while the right 
hand wing (which Is really an entirely separate struc¬ 
ture) has lu It the receiving room, a laboratory, and 
living, quarters for tbe station personnel. The remain¬ 
ing wing Is divided into additional laboratories, a ma¬ 
chine shop and the executive offices of the Naval Radio 
Service. Near the extremes of tbe buildings, and 350 
feet apart, are placed the two 460-foot towers. The 
000-foot tower, shown In the foreground In the accom¬ 
panying general view of the towers, is 400 feet from 
each ef these, and stands at the acute apex of an Isos¬ 
celes triangle formed by the three. Fig. 4 allows a 
tower lag. Bach of these legs rests on a similar rein¬ 
forced concrete pedestal, and la equipped with a High 
potential awltch for connecting tbe steel framework 
directly with wlrea buried underground, it has lieen 
found that the station transmits more efficiently when 
the towera are “grounded’’ in thla way, and In addition 
the pooslbllity of damage to tbe baaea from lightning 
stroke Is minimised. 

From spreaders slung from the topmost point of each 
tower Is threaded the enormoua triangular fan of aerial 
Wires which, when energised by the wending apparatus, 
seta up the .powerful electromagnetic waves used in 
wireless transmission. These name wlrea are used In 
receiving messages, to collect from the ether the elec¬ 
trical power which brings signals from distant trans¬ 
mitters. On top of the wooden pole In the right-hand 
foreground of another Illustration nppeara the aerial 
switch, which when operated by chains and levers from 
the receiving room connects the antenna wires to either 
the sending or the receiving instruments. A set of 
vertical wires drops from the big aerial fan to the top 
of the aerial switch, and by throwing the switch lever 
to the left or to the right the station la arranged either 
to amid or to receive. 

When the aerial HWltch la In its left-hand position 
the overhead air wlreB are Joined to a large copiter tube 
which Is brought Into the sending apparatus room 
through a glass window, as shown on the extreme right 
of Fig. 7. Thla photograph shows the entire trans¬ 
mitting equipment, and In It and Fig. 3 there may be 
traced the connection from the aerial through the tun¬ 
ing colls on top of the framework and down to the 
ground wires under tbe floor by way of a flat copiier 
strip fastened to the central upright and leading 
through an electric current meter which shows Just how 
powerfully the sender la operating at any time In the 
foreground of Fig. 8 la shown tbe 200 horse-isiwer 
motor which drives the radio transmitter dynamos and 
rotary spark gap. Tbe electrical power as furnished 
by the central station near Washington la not suitable 
for producing the dear ringing musical ajmrks used lu 
modern wireless telegraphy, and so It la necessary to 
convert It by means of the motor and dynamos shown. 
After this conversion, the power la led through the 
aendlng-awltch and transformer, and then, at a poten¬ 
tial of about 26,000 volts, to the rotary spirit gap of 
Fig. 4. In jumping from one of the stationary elec¬ 
trodes at the top of thkffap to the revolving spokes 
and then back to the other stationary electrode the elec¬ 
trical condensers (the vertical cylindrical tanks of 
Fig. 2) are discharged through the left-hand coll shown 
at the top of Fig. 8. Sparks din occur on* when the 
revolving spokes are directly under the etattonafy elec- 
trodaa, and during the Intervals between each two 
spark diaeharges the condensers are recharged with 
electricity from the transformer. The condensers them- 
Helves consist of steel disks Interlaced and supported on 
rods inside of the tanks shown. These tanks are filled 
with dry air pumped up to a pressure of 250 pounds 
to the square Inch, which high pressure prevents elec¬ 
trical leakage and conaequent losses la the condenser. 
The compact inrialletloa of this powerful transmitter 
was main possible only by the use of these compressed 
air condensers. 

There are 48 spokes on the rotary part of tbe spark 
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gap, so that when this revolves at It* normal speed of 
1,200 revolutions per minute sparks will occur at the 
rate of 1,006 in each second so long as the sondlng- 
Bwitcb above mentioned Is held closed, This sendlug 
switch Is operated by a magnet and controlled from a 
Morse telegraph key placed In tbe operating and receiv¬ 
ing room, When the operator presses this key for short 
and long Intervals corresponding to the dots and dnshos 
of tbe Morse telegraph code, the sparks pass for Identi¬ 
cal short and long Intervals. The spark-discharge cur¬ 
rents acting Inductively across the transformer tuning 
coils shown lu Figs. 7 and 8 force the aerial wire sys¬ 
tem to emit Into space similar short and long groups 
of electromagnetic waves, which travel along the earth’B 
surface to the receiving station. The fact that the 
sparks occur only one one thousandth of a second apart 
cause8 them to produce a high, clear, musical note, corre- 
sjiondlng In pitch about to the second C above middle C 
on the piano, and this characteristic tone Is reproduced 
at the receiving station. The receiving operator, hold¬ 
ing to his ears a pair of ordinary Bell telephone receiv¬ 
ers, hear* the short and long musical sounds made by 
tbe transmitter, and Is able to retranslate them into 
words according to the telegraphic alphabet, distinguish¬ 
ing them by their tone from the scratchy and meaning¬ 
less sounds of natural atmospheric electrical discharges. 

Fig. 8 shows the receiving- and operating-room of the 
Radio station. The wire from the aerial switch runs 
down the back wall and may be connected to either of 
the two complete receiving Instruments which are In¬ 
stalled. Underneath the operating - table Is the levor 
controlling the aerial switch on the pole outside, and 
mounted on the table top Is the telegraph key by which 
Morse signals are sent out from the transmitter In the 
main building. Since messages must often be received 
from small stations at such great distances that the 
incoming signals are very faint, the receiving-room 
has been built as nearly sound-proof as possible. A 
system of mechanical and electrical Interlocks proiects 
the operator from electrical shock In case he should 
attempt to send before disconnecting the receiving ap- 
imratUH from the aerial wires, and signal lights permit 
him to Communicate with the engiueers running the 
sending dynamos. A Telautograph, or writing tele¬ 
graph, connects with an adjoining room In which are 
Installed telephone and telegraph instruments connect¬ 
ing to the commercial lines, and by its use faint mes¬ 
sages being received by radio may simultaneously be 
relayed out over the land wires by a second operator 
without danger of the clleklhg of telegraph sounders 
disturbing their reception. 

In the months that the Radio statlou baa been In 
operation It has not only filled a great need by the 
transmission of time Bnd meteorological signals, but it 
has also demonstrated Its service efficiency by the estab¬ 
lishment of many new records for consistent long dis¬ 
tance radio signaling. Its performance has Indicated 
definitely that as the projected series of high powered 
stations reaches completion the United States will own 
a chain of wireless plants Which will lead the world In 
efficiency and utility. 

Attractions of Variable-star Observing 
By Edward Gray, M.D. 

N all North America there must be some scores of 

telescopes possessed by amateurs which are more 
or lesa Idle or at least producing no contributions to 
science, mainly because their owners do not know how 
to use them profitably. After a period of recreation 
among double stars, the moon and the planets, docs not 
many an amateur weary of finding nothing new and 
possibly even relegate the telescope to the attic? 

At this Juncture comes In the value of variable stare. 
It can only be want of knowledge of tbe pleasure along 
with usefulness of variable-star observing which has 
kept back amateurs from pursuing this branch of study 
and recreation. Is there Indeed any other line open 
to amBteurs, If we except the observation uud discovery 
of comets, wherein the amateur may do original work 
of value and where his results muy be made useful to 
the present and to future generations? 

It Is the aim of thla article to point out how inviting 
a field to amateurs Is the observing of vnrlablc stars, 
mainly those of long period. To begin with, It Is a 
field but little cultivated and where hundreds of thou¬ 
sands of observations are required by astronomers for 
study. One’s equipment need not be expensive or elab¬ 
orate. A good field-glass will sufBce for a small minor¬ 
ity of observations; but lu general a refractor of some 
aperture between two and seven Inches or a reflector of 
four to nine Inches Is requisite. Two observers are 
known to me who use rather small ajiertures, namely, 
two and two and a half Inches; and each does good 
work. 

An equatorial mounting la time-aavlng and convenient 
to work with, but cannot be reckoned essential ; perhaps 
a majority of the observers now In tills line use a tripod 
mount This Implies much more work at first In learn¬ 
ing the fields, bnt rapid work thereafter. After two 
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years’ practice, for example, a valued correspondent 
cited an evening when he bad made twenty-six esti¬ 
mates and was back In the house at 8.50. 

The periods or cycles of the stare to be observed vary 
greatly In length, from two months to well nlgb two 
years. Hence the slate in which variables are found at 
any given time varies much; some are waxing in bright¬ 
ness, some waning: a few are at, or near, maximum, 
othors at minimum, and still others restlug before 
eltbor rising or falling. All this Insures variety, there 
is nothing tedious about observing variable stare. Sur¬ 
prises are frequent and one’s interest Is kept alive; 
for while some stars are [sirfectly regular and move 
like clockwork, others are Irregular enough In their 
fluctuations to furnish all the mystery necessary Rome 
are white, some yellow, some oruuge, some red, and a 
Btar red at or close to minimum may become orange or 
deep yellow near maximum It does not at all follow 
that because the last period of Oygnl was nine 

weeks in length, the next one will be the same. On 
one occasion I found an Interval of ouly forty dnys, an 
occurrence unique lu my acquaintance with this star. 

Beyond the telescope—and some place to use It—one’s 
equipment requires only a good star-atlas and a num¬ 
ber of charts of the variables to be studied Tbe In¬ 
tending observer should associate himself with the So¬ 
ciety for Practical Astronomy (Chicago) and Its Vari¬ 
able-Star Section or with the Association of Variable- 
Star Observers (Norwich, Conn ). The two bodies are 
co-ordinate, and most of those now engaged in this 
line belong to both. The necessary charts are pro¬ 
curable from the members and further from Harvard 
College Observatory, but conditional In this last case 
that a monthly reiiort be made to Its director. These 
charts once received, patience and perseverance do the 
rest. The way of the beginner is now easier than It 
was three or four years ago. There are magazine 
articles and manuscript “hints" which Illuminate the 
path. 

At present the literature Is scattered in various maga¬ 
zines. The Society for Practical Astronomy publishes a 
Uunthly U<i/tstir, while the monthly reports of the As¬ 
sociation of Variable-Star Observers appear In the 
magazine l‘opular Axtnmomy (Northfield, Minn.). 
These observations have grown to number 800 to 1,200 
per month, according to the weather 

More observers are needed, however, to carry on tbe 
work properly. Volume 55 of the Harvard Annals says, 
for Instance, of X MouocerotlB, "Very few visual 
observations havo been published, since the star does 
not appear to go below the tenth magnitude. It could 
easily be followed with small telescopes; and continu¬ 
ous observations, when the star is not too near the 
sun, aro needed to learn the nature of the changes of 
thla Interesting variable.” 

Seldom does one pursue this Hue of research for six 
or more months without describing it as fascinating. 
But if the mere observing Is fascinating, what shall we 
say of the Intellectual profit and expanse of mlud to 
be attained therefrom? For there are problems con¬ 
nected with those stars which may exercise even the 
beat Intellects. Why do some variables Uko R Hydros 
and » Routes shorten tholr periods, while others, Uke 
X Oygnl, lengthen theirs? Why does Mira Ceti some¬ 
times barely exceed tbe fifth magnitude at maximum 
and at others attain the second? Why agaiu does this 
star descend to the eighth magnitude only at some 
minima, but at others to the ninth, jierhaps 9%? And 
why should It vary up to twenty days in either direc¬ 
tion from Its mean period of .‘1311/3 days? 

What physical cause Is there why IT (Jeminorum, SH 
Oygnl and MS Aurigae should remain close to minimum 
for weeks or months and then suddenly rise, attaining 
maximum In a very few days? Why do very red stare 
usually havo very long periods? And so on to more 
complex queries 

Astronomers require a vnat number of observations 
to accumulate data required for elucidating tho many 
problems relating to variable stare 

To sum up: 

1 Observing variables Is the chief line o|ien to ama¬ 
teurs lu which they may do good work and put their 
telesoojK's to useful account. 

2. This pursuit has a charm which must l>o experl- 
enced to be appreciated It does not grow monotonous 

3 It has an educative and Intellectual value tiui gen¬ 
eris, This can la* better understood after a practical 
acquaintance with the pursuit 

4. It is not very cosily. 

6. It leads to the formation of desirable acquaint¬ 
ances ; for a cordial esprit de corps exists among Its 
devotees. 

6. It requires method In observing and In recording 
results, and leads to hablta of exactness; likewise to 
tbe setting of problems to be worked out and to n desire 
for higher knowledge. Its Influence la altogether whole¬ 
some upon mind and brain and temper. It la an uplift¬ 
ing pursuit 

7. It Is constructive, not destructive; and adds to tbe 
Bum of human knowledge. 



A Wonderful Model of a 
Copper Mine 
By J. W. Grigg 

P ROUAULT Uu* most elaborate 
mid realistic copper mine model 
In un> museum In the world lias 
Juki been placed on exhibition at the 
Amerienn Museum of Natural HIh- 
lnr> II required more than three 
jenrs' work to complete It The 
mine reproduced la that of the Cop¬ 
per Queen Consolidated Mining 
Company's property at Blsliec, Art- 
zona It was executed under the 
direction of Ur. Edmund Otis Hovey, 
curator of geology, by Mr. Arthur 
lirlcscraeister and assistants, and 
wuh reproduced from aeeuratc and 
first-hand study of the mine Itself 
it Is another of the many Inter¬ 
esting exhibits planned and com¬ 
pleted In rocent years at the mu 
seum in an effort to bring the In¬ 
stitution into closer touch with the 
people, and to make the institution 
as Interesting as possible to the iior- 
son without scientific training. 

It was early In 11)10 that Dr. 

James Douglas of the company In¬ 
formed the museum authorities that 
ho whs prepared to furnish the data 
and the means necessary for the 
construction of a large scale model 
of the mine. That summer Dr. 

Hovey took hls assistants to Ari¬ 
nina, where the drat thing done was 
to determine upon tho point of view 
from which the picture of the model 
as a whole with Us proposed painted 
latekground should be obtulued Prac¬ 
tically the same view Is now spread be¬ 
fore the observer in the museum 
The model Is 18 feet 0 Inches long by 
12 feet wide, representing an area 5,,'tlfl 
feet long by .'1,418 feet wide. There are 
more than BOO structures represented In 
the model, including loading bins, dwelling 
houses ntul other buildings. After cxfieri- 
mentlug with wood, plaster, and other 
materials, the mein I buildings, which are 
corrugated Iron in the field, were made of 
brass covered with thin zinc foil scored 
to represent the corrugutions to scale, 
while the dwelling houses and some small 
structures were made of carilbourd. The 
head frames, loading bins, railroad trucks, 
etc, were made of brass. 

The museum men In the field made 
records even of the color of paint on the 
different buildings, the nature of the 
mnterlul used in construction, the shupe 
and character of the roofs, the position 
and nature of vines, shrulis, and trees, 
and in fact all other features that would 
lie useful In muklug a naturalistic repro¬ 
duction of the portion to be represented. 

Originally It was Intended to represent 
only the surface, with a painted back¬ 
ground showing the Mule Mountains, but 
as soon as the work was actively begun It 
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Water-drop microscope and photomicrographs mode with it. 



t work oa the copper mine model of the American Museum of Natural 
History. 


mi eouMwed of utmost taw*'"'" 
tanee that the uDdermwmd workings 
should be represented as well, 
woe decided, too, to make a working 
model of a single slope on a scale of >■ 
six feet to the inch to represent 4o> / 
tails that could not be Indicated on 
the big model. 

Tho representation of the under* 
ground work could be accomplished 
only by excavating the under por¬ 
tion of the model, and to place in 
the hollowB thus formed reproduc¬ 
tions of the stopes in solid wood, cut 
according to detailed plans of the 
levels as furnished by engineers of 
the company. Tunnels, raises, 
winzes, and shafts were likewise 
constructed to scale according to 
these plans and Inserted In their 
proper places. 

The sides of the model were used 
to give the geological sections along 
several vertical planes from 4,100 
to 5,900 feet above the sea. 

Hie Water-drop aa a 
Microscope 
By James Bailey 

T HAT a drop of water has tho 
power of magnifying a hundred 
diameters astonishes most of ns, 
and yet we are familiar with the 
properties of water, which make it 
suitable for a lens. We know that, 
when free, a drop of water assumes 
a spherical shape, we know that a 
lens Is formed by grinding glass so 
that it has spherical surfaces, also 
that water like glass has the power of 
bending light rays. A free drop of water, 
therefore, has the two main properties of 
n lens, 1. e., spherical surfaces and refrac¬ 
tion. A free drop of water, however, is 
useless as a lens, but by a suitable holder 
the lens qualities of the liquid can be 
maintained and the drop readily handled. 

The theory of the lens is quite simple. 
Consider the holder shown in Figs. 1 and 
52, and neglect the effect of gravity for 
the present. The water or liquid used Is 
prevented from falling out of the holder 
by adhesion. The surface tension of the 
liquid causes its surfaces to act like thin 
sheets of rubber fastened to the upper 
and lower edges of the holder. These 
edges being true circles, any pressure from 
within distorts them Into spherical shells 
as shown by the dotted line* In Fig. 1. If 
the space between these is filled with wa¬ 
ter a lens Is formed. The effect of gravity 
Is to lower both surfaces and to distort 
them from the true spherical shape as 
shown by the solid lines. This corre¬ 
sponds to the actual condition and ap¬ 
proximates the shape of the liquid lens 
as used. It can be easily shown that this 
distortion increases with the diameter of 
the bolder, and ns more liquid la added to 
(OonehuSed on pope *«*.) 



Model of an Arizona copper mine In the American Museum of Natural His tory. 

on a wooden core, Mao/ photograph# laid to bo taken on the spot In Arinina ao that every detail could be accurately reproduced. 











Finish!** tlie W«*k Ptnm* , 

IftO it not tor <&« troublesome idldes, the 
toflUU Canal weald to-day he a completed 


t«ek; M art, had It not been for the Owmracba 
tMs, the work of excavation would have been com¬ 
plete pad the canal would hare been made ready 
fer epentn* at least one year before the time officially 
set for that event namely, January 1st 1016. In speak¬ 
ing of the Oncuracha slide, It must not be forgotten 
that data vast earth movement represents, after all, but 
a small part of the total amount of excavation that has 
bean added to the original estimated amount by tbe 
earth and rook movements along the canal, and chiefly 
In the great Oulebra cat 

To realise the magnitude of tbe task superadded by 
tbe slides, we must remember that It cannot be meas¬ 
ured merely by the total yardage which has had to be 
removed. This in Itself Is large enough. Heaven knows, 
for It faae reached tbe enormous total of 30,000,000 cubic 
yards, the removal of which In itself would constitute 
uu engineering feat of the first magnitude. We must 
remember that in addition to the mere work of removal. 
I he slides have Imposed other burdens, duel to their In- 
terferenoe with the operation of the enormous excavat¬ 
ing and removal plants, which have covered the bottom 
of the out at all times during the progress of the 
work. 

Frequently the slides have moved entirely across the 
cut,' burying the tracks, filling up the drainage ditches, 
breaking the pipe lines for conveylng-j^r to the air 
drills, and otherwise upsetting the whole material or¬ 
ganisation. 

Nevertheless, In spite of these Interruptions and 
In spite of the enormous additional burdens of 
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Completed locks at Panama, showing st left an electric towing locomotive. 
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One of the Gatun locks serving as a drydock for submarines. 


A New Method of Sterilizing Milk 

A NEW German invention for producing germ-free 
milk, known us IJie “blorlsntor." Is said to be In 
successful use at dairies In Leipzig and 1 Mlsselilorf, and 
a favorable report uiwn it bus Just been made by W. 
Freund, who has investigated 11 on behalf of a German 
association of wholesale milk deulcrs 
The advantage oluimed for the blorlsutor process, as 
a substitute for the ordinary methods of pasteurization 
and sterilization, is that while It insures the destruction 
of pathogenic germs, it produces no change whatever In 
the chemical comitoslthm of the milk. The latter re¬ 
tains all the properties of raw milk, and can be used 
fur cheese making, besides keeping much longer than 
either raw or pasteurized milk. 

The essential features of the process are tliat the 
milk Is ]>oured luto a pressure chamber, where It Is 
subjected by a pump to a pressure of -1 atmospheres; 
it Is then conveyed by the same pressure to a large 
cylindrical vessel, which 11 enters In the form of a line 
sprny, and Is, ut the same time, subjected to a tempera¬ 
ture of 187 deg Fahr From the cylinder It passes 
through a cooler, where its tem])crature Is rapidly low¬ 
ered to at least 80 degrees From this it flows to a 
bottle-filling machine The lteeuUor merit of this pro¬ 
cess appears to be that the milk is subjected for only 
a brief time to the sterilizing temiieraturn while In the 
form of a spray Another advantage Is that 110 milk Is 
lost by e'operation. 


excavation Imposed, It has to lie recorded to the 
eternal credit of the engineers they have succeeded In 
steadily lowering the cost of excavation. This reduc¬ 
tion in cost has been so great that it has about covered 
the Increased cost of removing the slides. 

At the present writing a channel alsiut 2oo feet wide 
has been opened past the Cucuracha slide, and, as will 
be seen from our Illustration, the dredges and the 
hydraulic monitors are steadily at work, the former 
removing the material from the toe of tbe slide, and 
the lalXM sluicing it away from the upper levels. Ac¬ 
cording to the latest reports, Col. Goethals expects to 
have tbe channel so far cleared that It will be open 
for experimental navigation by ocean-going steamers 
on the first of July of the present year. The Interven¬ 
ing time between that date and the day of official open¬ 
ing will be devoted to the grilling of the operating 
forces and getting everything into thorough working 
order; so that when the canal Is opened to the com¬ 
merce of the world, both the machinery aud the oper¬ 
ating forces may move with precision aud a complete 
absence of delay. 

The construction of the fortifications at each end of 
the canal Is nearing completion and the mountlug of 
the mortars and long-range rifles will probably be tiegon 
during the coming summer. Hecently five submarines 
werq dispatched to the Atlantic end of the canal to 
form part of the permanent defenses. Shortly after 
their arrival, the little craft were drydocked for over¬ 
hauling and denning. Dry docks are being built at 
each end-of die canal; but as these wore.not available, 
flee Wfis mads of one of the locks at Gatun, add the sub¬ 
marines were docked side by side as shown In our Illus¬ 
tration. 80 far ns we know, this is the first time that 
locks havg .been used for this purpose. 
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Dredges at work removing the Cucuracha slide. 
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General view of the Experimental Explosion Station, showing the 7 Vi-foot gallery. 


T HE SoiafTTino American Supplement of August 
23rd last, contained the reprint of a patter upon 
the "Effects of Incombustible Dusts on the Explosion 
of Gases," read by Prof. Harold 11. Dixon. F.U.H., and 
Colin Campbell, M.Hc., before the Manchester (Eng.) 
•action of the Society of Chomlcul Industry, The in¬ 
vestigations described in this paper had their origin In 
the proposal to use stone or slate dust In caul mines. 
In order to minimise or prevont the dangerous explo¬ 
sions of coal dust, which havo been proved to udd 
greatly to the devastating effects of flre-dnmp explo¬ 
sions In dry and dusty mines. The objection had l)«en 
raised (based on Home experiments car- 


In checking an Inflammation that has started. It «hould, 
therefore, be distributed uulformly throughout those 
galleries of the mine subject to the danger of coal dust 
Ignition, and If maintained in the proportion of be¬ 
tween oue and two parts by weight of Incombustible 
diwt to one of coal dust, the chances of such Ignition 
taking place would be very small. Even a small pro¬ 
portion of incombustible dust (20 or 30 per cent by 
weight) has a marked effect In checking an Incipient 
Inflammation. 

•The Ulsiwsal of Incombustible dust In aones, or la 
easily disturbed masses concentrated In certain posi¬ 


tions, leaving portions of the roads untreated, it, we 
think, not likely to be effective. 

“In the case of mild Inflammation, an Incombustible 
dust that Is readily raised and floats In the air, baa 
been found to be more effective than one which, owing 
to its shape or density, is leas buoyant 
"Shale dusts, or even heavier dusts, such as sand, are, 
however, effective, when sufficient violence has been 
attained to raise them in suspension in the air.” 

Having thus formulated the conclusions, which ap¬ 
pear to follow from their experiments at Bskmaels and 
elsewhere, the committee make some practical sugges¬ 
tions, and here again It will be best to 


Vied out by Hlr Frederick Abel In 1S81- 
1882) that Incombustible duHt such as 
Stone or slate dust would add to, rather 
than minimise the dangers of explosion In 
mines, because catalytic action would come 
into play, and would accelerate the rute 
of the chemical combustion of the curbuu- 
ntonoxide or methane with the oxygen of 
the air. 

The investigations referred to by Dixon 
and Campbell proved conclusively (hat Sir 
Frederick Abel had drawn wrong conclu¬ 
sions from the results of his experiments 
In 1881-1882, and that the presence of In¬ 
combustible dust In u mine, so far from 
accelerating the rate of combustion, exert¬ 
ed a i cooling and quenching effect ou the 
flame. The uae of mich dusts In foal 
mines cannot therefore udd to the dan- 



quote their report: 

"It must be distinctly understood that 
our experiments have traversed, as yet, 
only a portion of the subject, and that 
what we propose is advanced as a provi¬ 
sional precaution which may be found on 
further experience to need extension. But 
since these experiments have clearly 
shown the great difficulty of initiating an 
explosion in a gallery where the coal dust 
has been mixed with an easily raised In¬ 
combustible dust, so that the mixture con¬ 
tained at least 50 per cant of incom¬ 
bustible material, we are confident that 
the dust in a mine so treated would be 
relatively safe from ordinary ignitions, 
and consequently thst the chance of a 
disastrous expiation would be ffreatly dim¬ 
inished." 


ger or Intensity of tire damp explosions. 

Since Dixon and CniniiMI'H paper was 
published, the fifth report of the Explo¬ 
sions in Mines Committee lias been pub¬ 
lished, 1 and as this contains very import¬ 
ant recommendations and proposals re¬ 
garding the use of stone dust In mines, 
certain of the "conclusions" utilved at 
by the committee are given Mow 

“A slowly traveling inflammation, such 
as Is produced when u reach made dust 
cloud Is ignited by a large jet of gas (un¬ 
accompanied by concussion) Is at first 
callable of licking up CohI dust deposited 
upon the surface of an Incombustible dusi 
and propagating itself for some distance 
until sufficient violence Is developed to 
raise tbe Incombustible dust also, ami Ibis 
raising of the Incombustible dust Is more 
readily effected when a lighter or more 
buoyant dust, such as flue dust or fuller's 
earth, Is employed, both coal and Incom¬ 
bustible dust being raised In sus|ieiislon 
together, and the flame soon dying dow » " 

"Incombustible dual Is more effective in 
preventing the ignition of coal dust than 
> Cd. T,182. Date, October 22nd, 1018. 


Free end of the gallery during a teat. 



Since this admixture with BO per cent 
of incombustible matter, which can be 
carried out in a simple and practical way, 
confers on coal dust such power of resist¬ 
ing inflammation, it might be, in our opin¬ 
ion, most usefully adopted now, even if 
further experiments may lead to exten¬ 
sions, or other methods be found more 
efficient. 

We tWnk therefore that, ae An alterna¬ 
tive to watering, the treatment of ml 
dust by an lncombuetlble dust—-so as to 
maintain an exces s of tncombustlble mat¬ 
ter in the mlxpd dust—might be adopted 
as fulfilling the requirements of the Eng¬ 
lish Coal Mines Act of 1011.. 

By Section 62 (8) and (4) of that Act 
It is enacted that: 

“The floor, roof and sides of the roads 
•hall be systematically cleared so as to 
prevent, as far as practicable, coal dust 
accumulating; and . . . systems tic step*, 
either by way of watering or otherwise 
. . . shall be taken to prevent explosions 
of coal dust occurring or being canted 
along the roads. Such a aystomatte stop 
IComMsd on page set) 


Junction of tiifc 7 ^-loot gallery with one * feet 2 inches in diameter. 
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RECENTLY PATENTED INTENTIONS 

These column!) arc open to all patentee* TYi* 
notice* are Inserted hy ipecial arrangement 
with the Inventors. Term* on applleation to the 
Advertising Department of the Bcwhtific 


Pertaining to Apparel. 

WA1HTUAND DINING FOB TROUSERS.— 
A A Hii)i«n, cart' of A. L Palmer Co., 818 
I.Hfayi'tt) Ht N V , N Y By moan* of thl* 
Invention linings of trouaera are aewed entirely 
l.y machine ihuH doing away with the neces¬ 
sity »f plnclng the work outaldo the factory. 
In hoiiioH as la the euatom. Theae advantage* 
accrue from a novel conatructlon of walatband 
lining which ran he quickly made and attached 
to the garment, and at the aame time pretent 
a neater appearance than do waistbands aewed 
to trouaera hy hand. 

TA1 DOB'S K1IDK —M. Caxboi.L. 19(1 Madi¬ 
son Ht. New York, N Y This Invention re¬ 
lates particularly to rules for tailors' use and 


6T, Perry, 111. The purpose here Is to provide 
an elevator which may be transported from 
place to placo and may be operated from any 
suitable source of power, and which I* espe¬ 
cially adapted for handling grain, such aa corn 
and wheat, vegetables, such a* potatoes or 
any other article that can he bandied with n 
scoop shovel. 

EVBNRK.—B. H. Keith and V. H. Bbooks, 
Bowan, Iowa. Addreas the former. The pat¬ 
ent provide! a device especially adapted for use 
with farming Implements of the drag clast, es¬ 
pecially of the folding type, and so arranged 
that the evener may be folded with the drag, In 
passing through gates or narrow passages. 


■electrical Devices. 

HLBCTKICAL FURNACE —C, C. Whit- 
hobi, 104 E Flrat St. Butte, Mont. The ad¬ 
vantages In this ease are The utilisation of 
the current In two ways, to wit, In heating 
electrodes and In heating ores and substances 
Intermixed therewith by conductivity thereof 
To provent overheating of electrodes To con 
trol distribution of ores or other materials upon 
which the furnace operate*, a greater amount 
of material being passed into the furnace at 
points where the heat thereof Is comparatively 
great. To enable a group of electrodes to be 
readily removed relatively to another group 
thereof for purposes of distributing the current 

HIGNADING DEVICE FOR PARTY LINK 
TELEPHONES.—T. KekNan, 428 Fifth Ave„ 
N K. Bast Ht. Cloud, Minn The Improvements 
In this case Indicate to a user of tho telephone 
whether a person other than the party with 
whom he desires to talk has taken dowu or 
put up hla receiver, and also Indicates the 
Identity of the party who Is listening In. It 
may readily be attached to Instruments of the 
ordinary type without interfering with the cir¬ 
cuit 

Of Interest to Farmers. 

AUTOMATIC HOB—A Thompson, 122 Jef 
ferson St.. Hpartanburg. 8 C. This Invention 
relates to agricultural machinery, the more 
particular purpose being to produce a hoe hav¬ 
ing a number of advantages and adapted for 
use In a variety of different relations, being 
of special service In connection with the culti¬ 
vation of cotton 

IIBET BDOCKBB—H. W OaiBLEB and A. G. 
Gaim.cs. 741 Prospect Ave. Van Wert. Ohio. 
The purpose here is to provide a beet cultivator 
imperially adapted for cultivating beets In the 
Held In the opposite direction from the dlrec 
tlon of the beets In the row, and wherein 
mechanism is provided for protecting the plants 
during the cultivating operation 

TRACTION WHEEL FOB PLANTHBS.—B. 
J Ogden, Springfield, Ill This application is 
a division of the application Serial No 604.000, 
filed Dec 0th. 1911, patented Nov. 25th, 1913. 
No. 1,079,797, and the Invention relates to 
traction wheels for corn and other planters 


SHAVING BRUSH_ID RoniNSON. 1 First 

Ave., Winfield, N Y The principal object here 
Is to provide a collapsible handle having a 
tubular portion to form a pocket for the brush 
tuft, and to construct the handle or mounting 
to form a box like easing, the ends whereof are 
cloaed to prevent the admission of dust to the 
tuft and to prevent the tuft moistening sur 
rounding surfnees. 

HOLE CLOSURE.—D, ,T. Dim., 3014 Bock 
sway Road. Woodhaven, D I., N. Y Among 
the objects particularly alined at Is to provide 
a cheap reliable metal closure which may be 
quickly secured In place, substantially closing 
the bole or opening, but which may be removed 
with facility by a suitable simple tool, when 
necessary, for reopening the hole 

ANVIL ATTACHMENT—J R Stull. 1121 
South Dos Angeles St, Los Angeles. Cal This 
Invention provides an attachment for an anvil 
having an arm, which extends through an 
opening in the top of the anvil, the erm being 
provided with a bend, which projects longi¬ 
tudinally of the anvil at opposite sides of the 
arm, the last being pivoted to a lever, ful- 
crumed to the anvil block, so that tbla lever 
may bo operated by the foot of the smith, to 
conveniently clamp the member between head 


the table, ao that by turnlag the screw* the 
cross-bars may be raised or lowered, carrying 
with them the leaves. The side# of the leasee 
are curved over the lugs, which permits the 
movement of the leeves without interference 
by the hooks on the poets. 

WIRE FENCE STRETCHER,—T. R. <3. 
smith, Warren. Ark. In this Invention use la 
made of a Jack screw operated by a T-handle 
similar to the handle of the common bench 
vise, and an elongated tubular base that 1* 
threaded Internally to secure the Jack screw, 
and bears against the post to which the fence 
wires are to be secured. The wires are re¬ 
ceived In and gripped by a standard, which ta 
i onnected with tbo Jack screw through the 
medium of a yoke that la adjustable to differ¬ 
ent heights on the standard, and la swiveled to 
the Jack screw. 

COLLAPSIBLE TRUNK.—B. L. UaDANG, lit 
W 118th St, New York, N Y. Among the 
special object* of the Invention is to produce 
a trunk so at to be strong, rigid and durable 
lu use for shipping or storing purpose* and 
adapted to be collapsed when empty and with 
all of the parts substantially Inclosed between 
the bottom and the lid. 

BURGLAR ALARM.—J. Hotmann, 107 
E. SBtb Ht., Manhattan, N. Y„ N. Y. Ueo I* 
made of s barrel having a cloaed upper end 
forming an anvil against which a detonating 
rap la to he explodod, the barrel being adapted 
to be suspended from one end of a cord having 



i OPTICAL INSTRUMENT — W Wobk, care 
n of II. S. Hcwrtt, 110 Main Ht.. Brockton, Mass, 
t The Inventor provides an Instrument to be 
t used In conjunction with a piano rctl noscope, 
y and arranged to permit of quickly sod accur- 
0 ately determining the amount of refraction of 
P the eye of a patient under observation by an 
t oculist or other examiner, to Insure fitting the 
B patient with eyeglasses or spectacles having 
., correct spherical, cylindrical or compound 

e ELEVATED CARRIER —F, L Pt'TNAM, 
*> Llhue, Hawaii This Invention pertains to 
f elevated carriers sod has particular reference 
e to apparatus adapted for various uses such, 
t for Instaucc, as gathering various commodities 

* over a field or wide scope of operation, and 
'- conveying the same to n distant point for de¬ 
livery or deposit 

COMBINED CAMERA CVS1NG AND FILM 
I CARRIER—R R I.IVINONTON, Clermont. N Y. 
n This invention relates to photographic cameras 
« using roll films, and Its aim Is to provide a 

• combined camera casing and film carrier ar 
r ranged to penult carrying extra films without 

COMBINED CAMERA CASING AND PII.M CAR1ICT. 

Increasing the also of the camera casing, and 
to allow convenient removal of a roll film from 
the film carrier whenever it la desired to use 
such film In the camera or for storing the ex¬ 
posed roll film In the carrier. 

AUTOMATIC CLOSURE DEVICE FOR 
LUBRICATORS --F Bled. Versailles, Heine et 
Oise, France The characteristic qualities of 
the apparatus consist In the features that the 
operations of opening and closing are very 
rapid, that It completely uncovers the lubri¬ 
cating orifice, that It Is absolutely tight, and 
that by reason of Its method of fitting It pre- 
' vents the entrance of dust when It is open 
- no throwing-out of oi' 

AKING PHOTO STEREO 


soap, which will soften the board and mm 
the him to be used la tin «aa*I maiMT V 
While combining with wch eharactartsties tka ; 
usual characteristic* of a good quality of tana 
cream. 

METHOD FOR LOCATING THE PLACE 
AND CHARACTER OF A LIQUID COMING 
FROM STRATA IN A WELL.—T. A. BanCHWh . 
Box 882 Drumrlght, Okta. The object bar* in, 
to determine and locate strata ewatalning' 
liquids when drilling a wall or la a dftllad wen. 
The Inventor employs proper coloring matter, 
placed in a predetermined position in the wall, 
and then the liquid from the wall la gradually . * 
discharged and analysed to ascertain if tbe eb 
discharged liquid contains tbe coloring matter. 
Mr. Beecher has Invented another method la 
which he employs proper coloring matter dif¬ 
fused lu a predetermined place la tbe well, tbea 
displacing the colored liquid from the well, ’ 
and then getting aamplee of liquid from dif¬ 
ferent depths In the well and ascertaining If 
the samples contain any of the coloring matter 
diffused. 

PROCESS OF MANUFACTURING COMPO¬ 
SITIONS OF MATTER.—L. HUiHfaLD, Kelt- 
gasse 1, Vienna, VIII, Austria-Hungary. This 
Invention relates to Improvements la the 
process of manufacturing ooimpositions of mat¬ 
ter by means of heating a drying oleaginous 
substance with an aromatic substance in the 
presence of a condensing agent, as described ta 
the applicant's prior patent, No. 1,037,188. 

LETTER BINDER.—C. B. O'Neill, care at 
First National Bank, Butte, Mont. An object 
here Is to provide e binder of any suitable 
else whlcb la adapted to embrace all of the 
sides and ond* of tbe package, and which auto¬ 
matically accommodates Itself to the alee of 
the package, making tt easy for the binder te 
be manipulated for the purpose of receiving or 
delivering letters on other part* to or from the 
package. 

Hardware and Tools. 

PADLOCK.—J. Bvtvr, 603 Munklvit* Art., 
Cudahy. Wla. The padlock represented ta tbe 
engraving I* one dlfllcult of manipulation for 
opening, except by one familiar with tt* ooa- 




invention hue reference to 
iking printing blocks directly 
Ive or film, by employing 
In or glue, and a screen or 
form the printing block. 
[•ABLE FOR ’USB IN ANI- 
—Kathahine Stem in*. 48 T 
isttan. N. Y, N Y Tbe table 
b posts having books at their 
which engage eye* of adjuet- 


lt* other end clamped In place hy the movable 
object at the time the latter Is shut, so that 
on opening this object the cord Is released to 
allow the barrel to drop. Use la also made of 
a screw esp and a firing pin slidable in the 
barrel and screw cap and projecting below 
the screw cap, the pin being adapted to carry 
a detonating cap to be exploded against the 
upper ond of the harrol at the time the barrel 
drops and the pin strikes the floor. 

HORSEBHOE-— Q Staples. Oshkosh, Wla 
Tbe present Invention relates to horseshoes 
and Is an Improvement In that class of horse- 
shoes provided with a resilient cushion or pad 
and with removable calks, the object being to 
provide certain novel details in the construc¬ 
tion and arrangement of tbe several parte- 

HKFRI GERA TING APPARATUS.—W. A. 
Owen, Johnson City. Tenn. In carrying out 
the present Invention, It la tbe inventor's pur¬ 
pose to provide a refrigerating apparatus 
whereby article* or eatables such as meat* and 
the like of a perishable nature, may be kept 
cool and by means of which the operation of 
making lee may be carried on. 

SUPPORT—W A PowiL, 108 E Main 
Cross, Taylorvllle, III Tbe support Is designed 
for holding the pipe sections of tho water main 
in position In the trench for conveniently join¬ 
ing adjacent sections, and for pouring tbe lead 
Into the bell or spigot Joints a distance above 
the bottom of tbe trench to avoid cutting bell 
holes for leading and calking purposes, tbe 
support being arranged to permit of gradually 
lowering the united pipe sections to their final 
resting place In the bottom of the trench. 

HORSESHOE CALK —F F. tlstBHLMANN, 
Cox Place and Edwards Kd.. Hyde Park, Ohio 
This Invention refers more particularly to tbe 
combination with a horseshoe provided with a 
recess, of a calk having a point and a head 
adapted to be received in and fit into tbe re¬ 
cess, and a keeper co-operating with the calk 
and recess of the horseshoe to secure the calk 
against accidental displacement 

BASKET,— M. J Wheeler and F. B Foa- 
TEB, Petarboro, Hillsboro Co., N. H. This Im¬ 
provement relates more particularly to a fruit 
or vegetable basket, and It la a design of tbe 
invention to provide a basket by which the 
fruit or vegetables may be handled and dumped 
from tbe basket without Injury and with con¬ 
venience. 

POST OR POLE—J M. Booth, care Of 
Evans State Bank, American Falla, Idaho. The 
object in this Instance la to provide a metallic 
post which may be quickly and economically 
formed, whlcb will effectually receive and bold 
longitudinal fence wires and thua be adapted 
for oae at a fence post, and which may be 
driven Into the earth and rigidly maintain It¬ 
self In position 

H HA VINO CREAM.—P C Uaqdlen, 68 W. 
107th 8t, New York, N. Y. The object in vtew 



strnrtlon and operation The padlock may ha 
unlocked by manipulating the shackle from the 
outride, but may not he unlocked by a key or 
other Instrument, tbe lock, however, being pro¬ 
vided with n key hole so as to present the ap 
pearance of an ordinary padlock and thus mis¬ 
lead unauthorised persona attempting to pick 
the lock, Into believing tt to be one of usual 
construction 

DEVICE FOR MOUNTING CASTERS—C. 
.1. Bell, 884 Twelfth St., Miami, Fla. Mr. 
Bell’s Invention relates particularly to the lags 
and casters of such cots, bedataada, or other 
articles as arc made of angle Iron, or at least 
the legs thereof. An object of hla invention 



DEVICE FOR IfOURTING CACTEXa. 

I* to provide caster bearing* formed integrally 
with the ride* of the angle Iron leg*, thereby to 
provide a simple and strong construction. Tbs 
engraving give* a perspective view, shotting 
the lower portion of an angle Iron log embody¬ 
ing the Improvement , 

WRENCH.—W. Carman, « Liberty 8t. Utah- 
vllie, N. Y. Tbla Invention ha* refereaoato 
a wrench of the quick-acting type, whereto jl, 
movable Jaw is looked with reepect to tbo abahfc 
or handle bar by a pawl or toothed lever which 
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PHaawt tamtton the oWaot to the pteviaton 
rf •«•»*■* taacwte* mortise in*«h and tec*, 
mote iw ntotu r designed for w on fireproof 
ewtac door* *ad hollow metal eaatnaa, and 
rariswd M multiple locking content* In 

• rimffeAot Mtw nuuuw. 

RAW BBT AND JOINTS*.—A. OvnonoM, 
017 Spring St, Latrobe, P*. Tht* inventor 1 
wo«Mw • MW Mt and Jointer which will Mt 

• number of teeth at a time, In which the 1 
tooth Mt can be eet at different tlae* of new 
teeth, add In Which the motion of the netting 
tool 1* adjntteble and which, also, le adapted 
to metre a die for jointing the w*. 

PENCIL SHARPENER.—O. W. Niidomak- 
eaf, 791 Bock Creek Bond, Waahlngton, D. C. 1 
ThU Improvement bae reference to pencil ebarp- i 
enere of the type suitable to be carried In the 1 
pocket and oast!? bandied, the more particular 1 
purpoee being to increeee the efficiency of the ’ 
sharpener while promoting the simplicity of 1 
the construction thereof. 

Moatlmt and Lighting, 

MECHANICAL MATCH LIG11TER.—B. D. 
Fitcpatbick, 406 Paxton Block, Omaha, Neb. 
The lnrentor provides a time-released mechan¬ 
ism to Igotte a match by abrading the bead , 
thereof; provides an alarm clock with means , 
for lighting n match by abrasively engaging 
tbe bead thereof; and provides a clock mocb- ; 
anlsm With means for holding a match In oper¬ 
ative position, and with means for igniting the 
tame by abrading the bead thereof when re¬ 
leased by the clock mechanism. 

FUEL APPARATUS.—J HYDE, deceased, 
ctre of Catherine llyde, administratrix, 810 i 
Summit Are., Mt. Olive Station, Pitt, Pa. This , 
Invention retatee to apparatus for adapting 
coal and other like fuel for efficient combustion 
in a finely divided state, admixed with air, and 
It refers more particularly to apparatus of the i 
class described, which comprises a caning hav¬ 
ing n fast Inlat and nn outlet, a rotary com¬ 
minuting device In the casing, and a blower 
for drawing air In the ceelag, and forcing the 
fuel mixture through tbe outlet. 

BosMkeM Utilities. 

BED COOLER OB HEATER.—G. F. 8h«p- 
ABD, Box SI. Dodge City, Kan. This device 
Is formed of a pair of similar receptacles hav¬ 
ing ordinarily tbs length of an average human 
body, which can be positioned longitudinally, 
or otherwise, In a bed. each of eald receptacles 
haring means whereby It can be made a cooler 
or a beater. 

Machines sad Mechanical Devices. 

VIEW CHANGING DEVICE—W C. Upp. 80 
Church Ht„ New York, N. Y. This Invention 
bae reference to view changing device aud 
has particular reference to means for exhibit¬ 
ing cards plqjures or the like, In eucli manner 
ae to provide an automatic change from one 
view to another at regular Intervale 

THBBAD CUTTING ATTACHMENT FOR 
BBW1NG MACHINES—B. L. Coley, Kanna¬ 
polis, N. C. Address J. W. Cannon, Concord, 

N. C. The purpose here Is to provide a mech¬ 
anism adapted for connection with certain types 
of sewing machines, for automatically clipping 
tbe thread between succeeding pieces of work, 
as each piece Is completed, and wherein means 
Is provided for retaining the operation of the 
cutter during the passage of the work beneath 
tbe needle. 

RECORDING MHCHANIHM —H W. I*ayn«. 
05 Hobart 8t„ Rochester. N Y This InveD 


especially for recording 

object Is to Improve this c 
by the operation thereof 


eking a given amount of power, gaff which, 
when the load on the machine increases beyond 
n osrtkln point will tnrn Mly, thereby obviat¬ 
ing any danger of Injury to th* machine, such 
n« might occor if the clutch were not used. 

ELEVATOR INDICATOR,—F. A. BoumrcH- 
no, Bergenfleld. N. J. ThU Invention U adapt¬ 
ed to automatically operate for Indicating not 
only the floor at which tbe elevator may be 
petitioned and the progress of tbe elevator 
from one floor to the other, but to indicate the 
direction of travel of tbe elevator regardleas of 
whether or not tbe tame 1s moving or station¬ 
ary, so that a person looking at the Indicator 
may observe whether the particular elevator 
Is making an up or down trip. 

RESUSCITATING APPARATUS—C. M. 
Hammond, Memphis, Tenn. This Inventor pro¬ 
vides a casing which may be pieced over the 
body of a patient, and through which tbe arms, 
neck and legs may project. This casing forms 
an air space which may be relieved of the 
external air pressure, thereby causing tho air 
within the lungs to expand and a rush of air 
through the air passages Into the lungs, slmt- 
Ur to the movement of air caused In natural 
breathing. 

ADJUSTABLE CRUSHER HEAD—E. L. 
Pbmbbkton, 15 Livingston St., New Haven, 
Conn This Invention reUtes to crusher beads 
which may be used for rock and other similar 
crushers, and which are customarily mounted 
on a main shaft. These beads are usually 
manufactured from cast manganese steel to 
provide tbe necessary hardness, but as crusher 
heads when made of this material work loose 
on tbe shaft, tbe present Improvement pro¬ 
vides means for adjusting and tightening tbe 
crusher bead on the shaft from time to time. 

PUMI* CYLINDER— U G. Eddt, Hunting- 
ton. N. Y. In this case use Is made of a sleeve 
extending Into the lower end of the pump cylin¬ 
der and provided at Its lower end with a screw 
thread, a screw, a coupling removably con¬ 
nected with tbe sleeve, and a packing on tbe 
sleeve Intermediate tbe said pump cylinder and 
the said coupling. 

MEASURING MACHINE—A. F Nims Phil¬ 
adelphia, N Y Tbe purpose of the Invention 
Is to provide a machine by means of which tbe 
respective positions of tbe mixtures can be 
easily regulated, and In wblcb obstructions or 
bodies too large to pas* tbrougb a hopper are 
automatically removed without Injury to the 
machine. 

MACHINE FOR CUTTING PAVING,—G, 
Peskinm, 511 E St., N W„ Washington, D C. 
This Invention mates to a machine for cutting 
asphalt and other paving through the use of 
a power-driven circular saw. the object being 


may be wholly mounted on tbe exterior sur¬ 
face of the clock without necessitating Ingress 
or connection within tbe same, which la brought 
Into operation by a friction clutch member 
disposed upon an exterior portion of the alarm 
winding arbor and adapted to engage the same 
when It la turned In one direction only. 

HUB-FACING ATTACHMENT FOR CAR 
WHEEL BORING MILLS.—F. V. McDonnell, 
care of M. P. Lines, W. of Pittsburg, Logans 
port, Ind. Tbe general object of the invention 
Is to provide an attachment whereby the feed 
screw for the facing cutter can be power-driven 
so as to relieve tbe operator of the work of 
turning the screw, It being merely necessary 
for tbe operator to Initially adjust the facing 
cutter and then Interrupt the feed of the lat¬ 
ter when the cut has been completed. 

Prime Moeera and Tbelr Accessories, 

ENGINE —J. H. Ri chaedson, Verdon, Neb. 
Tbe purpose here le to provide an engine for 
utilising the expansive force of fluids, wherein 
a aeries of pistons Is provided, tbe central pis¬ 
ton moving between tbe lateral pistons and In 
opposite direction to tbe said pistons, and co¬ 
operating In alternation with tbe said pistons 
a* an abutment against which the motive fluid 
may react. 

INTERNAL COMBUSTION ENGINE—J W. 
I'itts, Hotel Btratford, Houston, Tex. This 
Invention provides novel means for ridding 
the cylinders of tbe spent gases or products of 
combustion and for cooling the cylinders It 
provides means for doing away with the back 



tb* like, and at the same time cause tbe pro¬ 
duction of sounds similar to those emitted by 
the simulated child or animal. 

Pertaining; to Vehicles. 

l/OCK FOR AUTOMOBILES—J. A, Camp 
bell, Carbondale, Ill The object here Is to 
provide an automobile with s lock, the lock 
having a bar with a lug which may be moved 
Into engagement with a lug on a foot pedal 
arm for operating the clutch, so that when 
the bar la secured with Its lug engaging the lug 
on the arm It will be Impossible to drive tbe 
automobile 

SAFETY ATTACHMENT FOR AUTOMO 
BILE CRANKING MECHANISM—H C 
Toms, 54 Wakeman Ave, Newark. N J This 
Invention provides means wberehy la rendered 
Impossible tbe Ignition compression In engines 


and efficient inechuulHm for effecting tbe abovr 
stated operation 

TIRE UPHBTTKK AND HIIRINKEH— J F 
Boyd, Box 25, Bigelow, Ark Tills Improve 


other, which carry gripping means for engag 
lng the edge of tbe tire to crowd or compress 
tho body thereof together, and thus reduce tire 
circumference to the required extent, and fit 
more tightly on the wheel Tbe bloeks are 
positively operated to be moved toward each 
other to cause tho grips to perform the com¬ 
pressing operation, and means are also pro¬ 
vided to return them after the operation of 
gripping, to their original positions 

AUTOMOBILE LOCK—T 8 Kirns. 22 N 
Raleigh Ave, Atlantic City, N J. The pur 
pose here Is to provide a lock for use in con 
section with the steering wheels of automo 
biles and other motor vehicles for preventing 
movement of the steering wheel by unautbor 
lied persona, which may be applied to tbe steer 



pllehed by means of a device which makes use J9 

of tho momentum acquired by tbe gases them- /jf 

selves. It provides a device whereby a plnr- 
ality of pistons may be connected to work ah //mJ 

solutely In unison, and provides a novel form 

of compression chamber for the exploelve mr ~| 'vV 

BTART1NG DEVICE FOR INTERNAL COM- 
, RUHTION ENGINES—D. K Cnoust, 3 North 
Ht., Annapolis, Md. An object of the present --f-O 

Invention is to provide a device which may -—-^ 

be started from any point by the mere com N. 

; pressing of an electric push button, tho subse- 
; quent operation of the device serving to atart 
; the Internal combustion engine and to restore 
the starting mechanism to Its normal position 

Railways and Their Accessories. -r " 1 . . —-»■ -- 

BOILER WASHING SYSTEM—W. M. AUTOMOBILE U 

Baxton, Spokane. Wash , and C C Hodue, 

Winnipeg, Manitoba, Canada Address ths . . . . . .. 

former, 40 Canada Life Building, Spokane. "heel or any motor vehlrl 
Wa«h This Invention provides means whereby * ' J‘ l *' ' ' ' 

the boilers of a plurality of locomotives, each 1 
under a different steam pressure, may be blown ... , ’ 

off simultaneously without one Interfering with ’ ^ 0 n e o c w i li¬ 

the other, and any member may he washed out Pe 
at the same time. Designs. 

SWITCH STAND LOCK —C Woon, T O DESIGN FOR A SANITARY TELEPHONE 
Box 831. Moulton, lows. This device Is cap- MOUTHPIECE -C Miimpt, Hl|2 Willow Ave. 
able of being applied to existing stands with- Hoboken, N, J In this orn.micnt.il design for 
out radical change, by means of which tbe ■ “nitary telephone mouthpiece, one figure Is 

dropping of the lever Into Inoperative position a froDt Tll * w of ■ ... an 

after setting the switch to either position will ° ,hcr l» a rear view of the 


provide a machine I 
support a circular 
may he adjusted to 


trh, that Is, will lock InP lsst 18 
the stolid Mr Wood P |cre *- P a 
,1 trh stood lock which dotted line 


r tbat provides means In connection with I 




galvanometer Is practically frictlontoas, and 
lisle® own delicately accurate titan devices 
aeually employed for this purpose. A further 
object la to arrange and construct nn instru¬ 
ment which is adapted for making variable 
tewrfia upon a chart having rectangular co¬ 
ordinate* whereby ouch records ate more easily 
and reliably read than whan made on other 
tun* of charts. 

JhHWIQH CLUTCH— N. J, W room ton, 
Winchester, Va. This Improvement provides 
« friction clutch which will tnaauit to a ma¬ 


th,. application for tatter* Patent of tbe U. H„ 
No. 200,880, filed by Mr. Dalkranlan on June 
19th, 1908, Tbe object la to provide a pile 
fabric loom more especially designed for weav¬ 
ing pile fahrlca of the oriental rug type, and 
preferably surh having Persian knots and a 
reinforced body, as shown and described In the 
application for Letters Patent of tbe U. S„ 
No. 812,143, filed by this Inventor April 17th, 
1905, 

POPCORN VENDING MACHINE—G. A. 
LiaHTNEk, Oluetee, Okie This Invention re¬ 
lates more particularly to a vending machine 
In which fresh corn Is fed to the heated pop¬ 
ping drum, popped for a predetermined time, 
aalted, and delivered to the porehaaer In a 
definite sequence of operation, all of the mech¬ 
anisms being actuated by a coin-controlled de¬ 
vice. 

ATTACHMENT FOR ALARM CLOCKS—E. 
H. Piatt. Lompoc, Cal. The object of tills In¬ 
vention la to provide such releasing menu a* 


«d to give a succession of rings on a bell at¬ 
tached thereto. An object Is to provide a de¬ 
vice In which a bell may be sounded by move¬ 
ment of tbe same In one direction, and where¬ 
by said bell will remain silent by movement 
In tbe opposite direction. 

CAROUSEL—8 W BnnNDAGI, care of 
Charles W. Parker of Leavenworth, Kan 
This Invention provide* useful Improve¬ 
ments in merry-go-rounds or carousels 
Whereby a pitching and rolling movement la 
given to a boat or similar vessel while being 
bodily carried around, so ns to enable tbe occu¬ 
pant of tbe boat to enjoy a ride similar to that 
When aboard a pitching or rolling marine ves¬ 
sel on troubled or disturbed waters. 

ANIMATED TOY—A. Quito, 380 W 19th 
St., Manhattan. N. Y„ N. Y. This Invention 
provides n toy in doll form or simulating an 
animal, and I* arranged when alternately 
pressed and released to actuate certain mem¬ 
ber* of the body, such ns arms, legs wings, or 


work. Our staff is composed of mechanical 
electrical and chemical experts, thorough 11 
trained to prepare and prosecute all patent 
applications, Irrespective of the complex nature 
of tbe aubject matter Involved, or of tbe spe¬ 
cialised, technical, or scientific knowledge re¬ 
quired therefor. 

We alao have associates throughout the 
world, who assist In the prosecution of patent 
ami trade mark applications filed In all coun¬ 
tries foreign to the United States 
Munn A Co.. 

Potent SalMton. 

801 Broadway. 

New York, N. Y. 

Branch Office: 

62B F Btreet, N. W., 

Waahlngton, D. C 
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Want your share of that $60,000,000fund? 

I F you’re a policy- ^HTHE Company ! 
holder in any I Health Bureau 


I F you’re a policy¬ 
holder in any old- 
line life-insurance 
company (except one), 
you've contributed to 
an annual fund for 
agency-expense which 
in 1912 amounted 
to more than 
$ 60 , 000 , 000 . 

You’ll never get 
your contribution back 
or any part of it— 
now; but you need 
never pay it out again 
—you can save it— 
it you will steer clear 
of life-insurance agents 
and deal direct with 
the one non-agency 
inatitution in 
America— the 
Pootal Life Insur¬ 
ance Company. 


40 % 


9\% 

d dividend, go to Pel- 
lil. Ten 1<«,I contingent policy. 


I Health Bureau 
also performs a most 
important service m 
health - conserva¬ 
tion by issuing timely 
Health Bulletins forthe 
benefit of its policy¬ 
holders, and by pro¬ 
viding for those who 
so desire, one free 
medical exami¬ 
nation each year 
—a privilege not ac¬ 
corded by any other 
company. 

It will thus be seen 

that the Poatal Life 
Saves You Money 
and Safeguards 
Your Health. 




It will be well worth your while to find out just wh, 
the Company will do lor you on any standard lorn 
of policy—whole life, limited-payment life, endow 
meal, jomt-life, monthly-income, ot child’, welfare 
For quick action limply write and uy: 


The CotBp«y | will pcotppdy wnd yc 


POSTAL LIFE INSURANCE COMPANY 

WM R. MALONE. Pnmkn! 

35 Naaaau Street New York 
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Fighting Da*t With Dwt 

(Coaolwded from pops WO.) 
as Is laid down In the above clause wouM 
be taken, In our opinion. It the roads were 
treated with liicomhuatlble dust. 

“It should be clearly underatood that In 
recommending this limit of 60 per cent of 
ash we are putting it forward provision¬ 
ally and aa a minimum." 

In diming this brief account of the pres¬ 
ent position In the I’nlted Kingdom with 
regard to the use of stone dust In mines, 
u few particulars of the Experimental Ex- 
pUmlou Station at Esknmels, In Cumber¬ 
land. may be given. also some detail* of 
the coimiltutloD of the committee in charge 
of the experimental work. 

The exiierlments were commenced by 
the Mining Association of Groat Britain, 
at AltuftN Colliery, Normanton, Yorka, In 
100S. The result of these experiments was 
to prove beyond nil doubt the truth of 
the theory that coal dust suspended In 
the air was capable of being ignited with¬ 
out the aid of any inflammable gnu, and 
was. therefore, capable of propagating an 
explosion through the dusty galleries of 
coal mines. 

The official record of these experiments, 
and of the conclusion bared upon them, In 
contained lu the 1‘roceedingn ot the Min¬ 
ing AsNoclation of Great Britain, for the 
year 1810. Iu that year, the Mining As¬ 
sociation approached the ltnyal Commis¬ 
sion on Mines with the view of ascertain¬ 
ing whether the government would lie pre¬ 
pared to continue the experiments at the 
1 public cost, aud offered to lend to the gov¬ 
ernment the experimental plant and ap- 
purntus that they had accumulated at 
Altofts. This proposal was communicated 
to His Majesty's government, which ulti¬ 
mately undertook to find the funds neces- 
- siiry for the purpose An executive com¬ 
mittee to carry out the experiments was 
appointed by the Secretary of State for 
the Home Department, consisting of Sir 
Ilenry Cuiiyiighitme. chairman: Mr It. A. 
S lUalmuyne, Cupl A 11 l* Desborough, 
Prof II It Dixon, ami Mr W. C Blackett. 
Tlie members of the Royal Commission on 
_ Mines, together with the Coal Dust Com¬ 
mittee of the Mlnlug Association already- 
referred to. were constituted as n Consul¬ 
tative Committee The first meeting ot 
the Executive Committee was held at the 
Home Ofttce on May 11th, 1811. 

The site at Altofts lielng no longer avail¬ 
able, it became necessary to seek a new 
one. Ail endeavor was made to secure a 
suitable locality which should be at a 
fairly equal distance from the various 
coal fields In England, Scotland, and 
Wales, which should be remote from dwel¬ 
lings. and at the same time should be 
near a railway so as to afford convenient 
access for heavy material. After the ex¬ 
amination of numerous sites a piece of 
land on the sea was choseu. near Eak- 
maels, tn the county of Cumberland, ad¬ 
joining the gun-range of Messrs. Vickers 
The works are surrounded by sand hills. 
The space available for u gallery measures 
floo yards In length from the eastern side 
of the seushore. The large gallery (7 feet 
fl Inchest has been removed from Altofts, 
and has been placed east and west, so 
as to poliil seaward, and It nows extends 
to a length of 800 feet. 

A sms Her gallery, 3 feet In diameter and 
400 feet long, has been fixed alongside the 
large gallery for the pun>ose of mHklng 
comparative experiments, and the number 
of recording instruments for following the 
course of the explosions has been accord¬ 
ingly increased. 

The writer's thanks are due to Prof. 
Harold Dixon, F.B.8., a member of the 
Home Office Committee, In charge of the 
experimental work, and also to Dr, Wheel¬ 
er, the chemist In charge of the tests at 
Eskmaels, for their co-operation In obtain¬ 
ing photographs and Information for vse 
in this article. 

The Water-drop aa a Microscope 

(OoncluM from png* MM 
the lens, thus limiting the diameter of the 
hole, which can successfully be used to 
hold the drop, and the magnifying power 
of the lens fweslble with any given holder, 
The magnifying power may, however, be 
increased by using « roaUer holder, it m 
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SMALL MECHANICAL DEVICE FOB BIND* 
In* aboavre or the Hire Uaod by thousands, Lugo 
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Patent No 1,010.80a. unalnkable rubbar boat, 
lighter, ranter, and yields to aback on account of 
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_ INQUIRIES _ 

Inquiry No 9197 Wanted the name and addrem 
ot a manufacturer of an automatic centering marts no. 

Inquiry No BIOS Wanted, the name and addrw* 
of glaaa-bottle manufacturers or gloa* blow ere who 
can manufacture a glass bottle and perforate It with 
some 12 small boles. In largo quantities tar opart, 
to tell at a popular price 

Inquiry No 9*99. Wanted, the names and ad¬ 
dresses of user* of Indian Steatite (Soapetono). Cor¬ 
undum and other Indian mineral*. In quantities. 

Inquiry No. 1970 Wanted the names and ad¬ 
dresses. of manufacturer* of small wooden artletea. 
particularly In such soft wood* as pine end ,ftr. Ar 
article* such w toys, furniture, etc 

Inquiry No. 9*71 Information wanted Where one 
could buy nr have made to order machine to be used 
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The Letters Patent Insurance Co. Ltd. 
is prepared to supply regularly to manu- 
lacturcru, patentees or other interested 
parties, exclusive information concerning 
the latest patent* and developments in 
any particular branch of commerce or 
industry, especially valuable to manu¬ 
facturers outside the British Isles, 

The Company's Board of Expert* and 
Examiners, consisting of 49 of the world’s 
most eminent scientists, la also prepared 
to make a report as to the novelty, utility 
and commercial poesibilities al any patent 
wrweret proem, ^kapect sad Basalnatea Isw an 
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of gravity to ta ss oac* . Vsryj 
snttUfrokWs an to to avoided, <*|»etaUj 
fD.«MtoavUo wort,« Hm* (at'through 
too itttto Jtftbt <M OOOT*» it to DMBHMU7 
to uik-tt* bolder to a borlsontal position. 

T*»*te*ptaat and beat type of bolder l* 
tbat atom to Fig. 2. It consists of a 
piece of ntotel about 1/83 Inch thick hav¬ 
ing a straight found hole bored through 
It at the center. It to of paramount Im¬ 
portance that the upper and lower edges 
of this hole to true circles. The easiest 
way to insure this to to drill the hole with 
a arat-dass twist drill, and then polish 
both top and bottom surfaces on a flat 
ol) stone. If Iron to used It should be 
blued afterward by heating, to prevent 
rusting. The tost results with this type 
at holder are obtained with a diameter of 
from 1/16 Inch (having a maximum mag¬ 
nifying power of 100 diameters) to % 
inch (having a maximum magnifying pow¬ 
er of 60 to TO diameters). 

To fill the holder, a stick with a very 
long, slender point to tost. Dip this stick 
lu the liquid, shake off any surplus, place 
the point against the inner surface of the 
holder and allow the desired quantity of 
liquid to run to. Considerable care must 
l>o exercised to prevent any liquid from 
runniug over the surface of the holder, 
thus destroying the circular contact. No 
trouble will be experienced In this respect 
unless too much liquid remains on the 
stick, or Its i>olnt to allowed to slip over 
the surface of the holder. 

Fig. 3 shows the apparatus used In tak¬ 
ing the accompanying photographs. It 
consists of a camera A, whose lens has 
been replaced by a wooden frame sup¬ 
porting the holder B, so arranged that 
the holder may be easily removed for re¬ 
placing the liquid lens. The camera to 
supported on an upright C, fastened to the 
box J). Within the box It 1s a lamp K 
and the camera lens F so placed as to con¬ 
centrate the light on the liquid lens In B. 
The adjustable platform for bringing the 
Bltde U Into focus consists of the tomrd 0 
pivoted at one end and supported bj tlie 
screw H. Focusing to accomplished by 
turning the screw ft, which should bo cup- 
able of a vertical adjustment of at least 
% Inch, and should make It possible to 
bring the slffle ft nearly Into contact with 
the liquid lens. The box ft and the plat¬ 
form O have holes In them directly under 
the liquid lens to let through the light 
from the lamp. 

The image of the specimen to projected 
by the liquid lens against the ground glass 
of the camera and sharply focused by 
turning the screw 8, When this has been 
done, the camera to loaded In the usual 
way. An exposure of B minutes with an 
ordiuary kerosene lamp burning half 
height will probably suffice. 

In photographic work. Instead of water, 
it Is best to use a glycerin lens, as a 
glycertu lens will not ebauge Its focal 
length by evaporation, and to not easily 
shaken by small Jars. 

For use as a microscope, the apparatus 
shown In Fig. 4 to sufficient, if to a 
mirror, h to the leus holder, P to the ad¬ 
justable platform for holding the slide, 
and to made like 0 In Fig- 3. The mirror 
Is tilted so us to reflect the light from 
any source up through the slide. If much 
field to desired, the eye must be placed 
quite near the liquid leus. 

With this simple apparatus the hairs 
on the edge of a fly’s wing, the teeth on 
the edge of a blade of grass, wood cells, 
etc., are distinctly visible; In fact, this 
simply constructed liquid tons microscope 
Is sufficiently powerful for the needs of 
most amateur uaturultots. 

ComniMkmer Ewing and the 
• Patent Office Building 

I N a statement before the Committee on 
Public Huildlugs and Orounda of the 
House of Bepresentattves, Commissioner 
Ewing has many Interesting things to aay 
about the Patent Office building. In the 
first place, be potato out that the Secre¬ 
tary of the Interior occupies about three 
fourths of the room in the basement and 
sbout one half of the rooms on the main 
toot, Md sSMffts that if the Secretory 
«<.*» Wkv iwa tmw 4 m of tha 
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Six-50 


CN°w,JBfe are the main part 
featujggr of the Moon Light 
Weifflg Six-50. 

bntinental Motor Co. 
|e Motor. It is the best 
an build, their latest 
It and built especially 
iou know what “Con- 
’ stands for. 

CThisfflBtor is built to embody 
the Lflfc Starting and Ignition 


How 

Would You 

.Setter 

[This Car? 

CYou’ve got to judge a 

car by its parts and by the 
way those parts are blended 
into a whole. 


system. Can you suggest a 
superior system? 

CThen, the motor is built to take 
our tire pump—an up-to-date 
car without a tire pump would 
be a good deal like a Solid 
Vestibule Train without a 
Dining Car. 

C.We use the four speeds ahead 
and reverse Warner Trans¬ 
mission-can this unit be im¬ 
proved upon? 


Note These Moon Features: 

Comfort Feature* and Convenience* 


s opening 
Wy targe. 

' tch upholstering, 


Disappearing seats 
Motor tire air pump 
Moon springs —they take the 
bumps out of roads 


UDrive Features 


Left^a 
Four speeds ant 

InstruW 


fete and center control 

Averse with direct on third 
d under cowl 


Standard 

Torpedo, 4.pftMeng«r 
Touting, $ * Passenger 
Price, Complete 

$ 2,150 

Streamline 


equipped, Including 

Delco 


Yale lock on switch control, lock¬ 
ing car against theft 
Portable light. 

Gauge on gasoline tank 

Appearance Features 

Extremely - large doors 

Specie) wind shield designed its pari of cowl. 

Clear running boards 
Gasoline tank and tire carriers in rear 
Low swung body 

Note tha Name, of Part. Maker. 

iHerential. 


_©&* >-• 

After reading can you say anything but "Moon?" 
Send for handsome catalog of bight 


MOON MOTOR CAR CO., St. Loui. 
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PHtent Office building there wonld then be 
not more than room enough to provide for 
transferring from each examining divi¬ 
sion the men ami women who ought, not 
to tie there an a mere question of sanita¬ 
tion, or in the language of the Commis¬ 
sioner, “If we had the whole building It 
would not be adequate to our purposes, for 
the building is not large enough as It 
stands,” He refers to the storage neces¬ 
sary for bundles of each of the one mil¬ 
lion one hundred thousand patents already 
granted, making n total of forty-seven 
million copies of italents. The Income last 
year from the sale of copies of patents be¬ 
ing $115,000 with a cost of handling the 
patents of from $15,000 to $20,000, leaving 
an Income of about $05,000 a year net 
from the sale of patent copies. The 47,000,- 
000 copies of patents lielug scattered over 
the building from garret to cellar, so that 
were a Are to get started, they would 
unquestionably be destroyed. In urging 
a new building the Commissioner says: “1 
want to say that I do not Intend to insist 
that wo have got to have a uew building 
in order to do the work better than we are 
doing It, becuuse we are going to do the 
work better than we have been doing It. 
but. as a matter of fact, the crude condi¬ 
tions are extremely bad for the efficiency 
of the work." Referring to the surplus 
earned by the Patent Office, the Commis¬ 
sioner pointed out that the Patent Office 
received last, year $137,000 more than it 
spent, and expressed the belief that this 
year It would receive more than $200,000 
above what it sjient, and suggests that 
while it Is proper that the business of the 
inventors should be paid for by them, It 
Is equally pro|s*r that what they do spend 
should lie paid out in giving them a proper 
return, and that It Is to the public’s lame¬ 
nt as well us to tluit of the Inventor that 
the work should be done as well as it can 
be done. In auswer to a question by Con¬ 
gressman llell of the Committee the Com¬ 
missioner said that he did not feel that 
the public were receiving what they should 
In the way of accommodation and other¬ 
wise for the money they are paying, and 
that they are not only not receiving 
prompt service, but they are not receiving 
complete service or efficient service. 

First Magnitude Stars 

(Concluded from pant ISO ) 
suns. All them* then are blaring orbs, of 
Which the faintest, substituted for our 
sun, would flood us with twice its light, 
and the brightest with 10,000 times the 
same 

While the sizes of the fixed stars can¬ 
not be measured because of their dis¬ 
tances, some estimate of the same mHy be 
Justified by the light which they possess, 
even while making due allowance for jios- 
slhle variations of surface brilliancy. In 
general we cannot but regard the first 
I magnitude stars, ns compared not only 
I with eurtli, but even with the suit, as 
I Mng glutit worlds of the Urst order. Arc- 
I turns alone has been thought to have a 
diameter 100 times that of our sun, which 
in turn Is 10S times (hat of the earth. 

In the muttei of distance, most of these 
stars are within that degree of proximity 
which enables them to yield a lairallax, by 
reason of the earth’s shift of Jiosltlou, 
from one side of its orbit to the opposite, 
every six months There are only about 
•TOO such sturs known Larger anil bright¬ 
er stars there probably are, so distant 
that they are dimmed by the enormous gap 
which separates them from us and leaves 
us Ignorant ns to how remote they really 
are. The nearest of all the stars, so far 
as measured. Is the tliird of the first mag¬ 
nitude, namely, Alpha Centaurl, which 
requires 4.3 years to send us its light, 
while our own sun’s comes in 409 seconds, 
or about minutes. Sirius is twice this 
distance, and is the third nearest star to 
earth, to which its extraordinary brilliancy 
Is to be referred, rather than to its size 
or inherent splendor, great as these doubt¬ 
less are. Four of these are numbered 
arnoug the twelve nearest stars to earth, 
namely, Alpha Centaurl (first nearest), 
Sirius (third), Proeyon (sixth), and Al- 
talr (twelfth), the latter requiring only 
14 years to send us Its-light j 

As we follow through the list more and j 
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i tnrntMb star ta much 
’.second. What them fils- 
, . j*s-&-, made dearer when we 

learn that, to travel to the neareet of all 
die stars, namely, Alpha CenUatl, at the 
rate of 00 Mite* an hour, would require 
4» million years, with an extra 100,000 
years dtweaattted. 

is for the location of these brilliant 
atom hi the heaven*, the reader 1* referred 
-to, the star atlases Of the 15 men by 
ratt$*hernan, 9 are visible In spring, 6 
tb summer, 5 in autumn, and 0 tn winter. 


l ately Kigel and IteteigmM are found by 
northerner* in the same constellation, 
namely, Orion, to whose extraordinary 
brilliancy they contribute not a little. The 
others are single gems in the constellations 
which they adorn, 

It should be added that eight of these 
first magnitude stars have companions, 
whose brilliancy alone runs from 1/2,000 
that of our sun in the case of Procyon's 
companion, nnd 20 times that of the sun 
In the case of HlgeVB, to 200 times the 
same In the case of Beta Centaurl's, which 
tatter star alone has a brilliancy of 350, 
making its total brightness 550 times that 
of the suu. No other first magnitude star 
boasts of a companion with u brightness 
of more than one tenth of that of the 
companion of Beta CentaurL 
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The Electrolysis of an Egg 

By Albert A. Somerville 


S UPPOSE the ends of an egg are punc¬ 
tured, eo a* to admit small wires, and 
that by means of these two lead wires the 
egg Is made a part of an electrical cir¬ 
cuit, all of which is easily done. Now 
the electrical resistance of the egg may 
be measured In ohms, probably. Then If] 
the terminals are connected to a power 
circuit, current may be Bent through the 
egg and thereby generate sufficient heat 
to cook It, possibly. Now that egg is 
neither Cried, boiled, poached 
scrambled. If It Is cooked at all, will 
someone be»so kind bn to suggest a name 
for it to put on a blll-of-fare In some 
Broadway cafttf Someone has suggested 
that It might be known as an electrocuted 
egg- This Would probably apply better 
If there were a chicken Inside. 

The body of an egg consists primarily 
of a great mass of albumen. When the 
contents are decomposed by time or by an 
electric current there 1* formed a large 
volume of gases, principally nitrogen, hy¬ 
drogen, and oxygen. 

The shell constats mostly of carbonate; 
of lime, and may be so nearly colorless 
or translucent that the contents of a fresh 
egg show a pinkish blush through it 
The Idea of the Investigation was to 
cook the egg by sending current through 
it Its own resistance causing the requis¬ 
ite heat to be generated upon passage of 
the current. 

It Is well known that the amount of 
heat generated per unit of time In an 
electrical circuit is proportional to the 
current flowing multiplied by the electro¬ 
motive force, or stated another way, Is 
proportional to the product of the 
rent squared and the resistance. Also it 
la known that great progress Is being 
made along the line of electrical heating 
for scientific, commercial and domestic 
purpose*. Even though the efficiency Is 
fairly high the expense of electrics! heat¬ 
ing Is considerable, and as yet the only 
thing to recommend it Is its cleanliness 
and convenience, For scientific and cam- 
mjwctal work, where very high tempera¬ 
ture# are desired, are furnaces are used 
Principally. Iu domestic use, where only 
moderate temperatures are required, the 
wstetanee type of heater la used, the re¬ 
sistance mult formerly being wound with 
«■» PWe wire, add more recently with 
■•mi alloy having smaller coefficients of 
chon**. That 
the wire is nearly oon- 


resistanee l» nearly constant the variation 
In current la easier to control. 

It a heater Is to lie made, the resistance 
Is adjusted so that If connected to a cer¬ 
tain common voltage a certain tempera 
ture will b© attained in a specified time. 
All the heat generated or nearly all has 
gone Into the heater, but even from there 
not more than half of It gets to the de¬ 
sired point where the heat Is to be ap¬ 
plied tn the case of most heating appli¬ 
ances, and It is only In a few cases that 
the hentlng unit can be located within 
the thing to be heated so as to utilise 
practically all of the heat to advantage. 

If the thing to be heated could Itself 
be made the conductor to carry the cur¬ 
rent and to offer suitable resistance to the 
same, then all the heat would be gener¬ 
ated within the body to lie heated and 
the efficiency would approach 100 per 
oent as soon as possible. 

A 16 candle-power Incandescent carbon 
lamp measures about 220 ohms and draws 
14 ampere on a 110-volt Hue. If placed 
In a vessel containing water it will bring 
a pint of water to the boiling point In a 
reasonable time. Instead, however, 
of using the lamp as a heater two ter¬ 
minals may dip Into the water when prop¬ 
erly prepared and the resistance of the 
water Itself may be used as the heating 
unit Instead of a wire coll. The resist- 
of the human body Is said to tie any¬ 
thing from 5,000 to 15,000 ohms, so that 
of a slice of meat ought to be something 
within the hundreds, and if placed 
tween two metallic plates or conductors 
connected to a line or proper voltage, such 
a slice of meat should be cooked by means 
of the current by virtue of Its own resist- 

ice. 

The electrical resistance of a loaf of 
baker’s bread taken from end to end Is 
*bout 2,000 ohms, bo the resistance cross¬ 
wise of a slice of the same Is about. 100 
to 200 ohms, as readily measured by 
Wheatstone bridge method. If a slice] 
wore placed between the two metallic ] 
plates connected to proper voltage it ehould 
be nicely toasted, aud then since toasted I 
bread te an insulator, It ehould automatic¬ 
ally cut off current when it le thoroughly 
toasted or done. 

In all these cases all the heat is gener¬ 
ated In the thing Itself which is to be] 
heated, so very little heat le lost The 
method was actually tried upon an egg In 
the manner Indicated In the opening para¬ 
graph, Three distinct step* were made In j 
It wag necessary to know 
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Brascolite give* a shadowless, white, 
uniform, soft light—a combination of 
diffused andreflected light—diffusion 
from the bowl and reflection from the 
depolished white plane of the fixture 
itself. Note that the celling of the room is not depended upon for reflection 
—the fixture, os it were, carries its own ceiling. It has been proved by 
Photometric Tests that the Brascolite System is more efficient than direct 
reflected light and 50% more efficient than indirect lighting—yet one gets 
all the eye ease and diffusive benefits of the indirect system. 

C. The best way to know Brascolite is the intimate way—day to day and night 
to night, your own personal experience with it. That will best teach you 
what it will do for you in your business or professional connections—so— 

Put a Brascolite 

In Your Library, Billiard Room 

in your lull or vestibule or in your private office. Then note the quality of the light— 
the completeness of the illumination—every part of thn room bright—no “spots of 
light,'* no shadowy corners. To make the experiment costless to you we will make this 
proposition—have your dealer install a Brascolite £< 
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The latest aud most complete treatlae on the Gasoline Automo 
bile ever lasued Written In simple language by n recognised au¬ 
thority. familiar with every branch of the automobile Industry. 
Free from technical terms Everything Is explained so simply 
that anyone of average Intelligence may gain a comprehensive 
knowledge of the gasoline automobile The Information la up to 
date and includes, In addition to an exposition of principles of 
construction and description i.r all types of automobiles and their 
components, valuable money-saving hints on the care and opera 
tlon of motor cars propelled liy Internal combustion engines 
TO THE 1914 REVISED EDITION 
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bile pious; combination gasoline-electric drive, front-wheel and 
four wheel drive aud steer systems and other important develop¬ 
ments in power propelled vehiolcs The discussion of power trans¬ 
mission methods has been augmented by consideration of the skew 
bevel gear and two-speed direct drive rear axle, ns well as several 

- drive Thn subject of electrical motoi starting systems has been 

length and all leading systems and their components described A discussion 

... —_roller bearings, their maintenance and installation, has also been included, and 

a number of other features of timely interest such as latest types of gasoline and kerosene 
carburetors, cpclvvor power plants, the Fischer slide valve motor, detachable wire wheels, 
etCo have been added to bring the work thoroughly up to date. 
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no detail has boeu alighted. Every part of the automobile, Its equipment, aeeeaaorles. toola, 
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intend to Become s motorist, or are In any way Interested tn the modern gasoline automo- 
bile, this Is a book you cannot afford to be without 

THIS BOOK IH FHTPKRIOR TO ANY TREATISE PUBLISHED 
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Not too Technical for the Layman—Not too Elementary for the More Expert 
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whether or not the contents of **• 4*, 
would carry a current or whether if wia, 
a high Insulator, or If not, whit Its elee-j 
trical resistance would measure. For thla 
first part, small holes were pricked In the 
opposite ends of a fresh hen's egg, a 
copper wires Inserted through these holes j 
to a depth of a quarter of an Inch or more, 
and these wires connected to the Wheat¬ 
stone bridge. The resistance of the egg 
would then be measured Just Hke any 
other unknown resistance. When the cir¬ 
cuit was first closed and the bridge bah 
anced a resistance of about 1,000 ohmsl 
was Indicated, but this resistance slowly 
and steadily increased for several minutes | 
until Its former value was more than 
doubled. If the circuit was broken for a 
few minutes and then closed again, the 
original resistance was regained and thej 
same change was executed as before. This 
could be repeated many times. Only one] 

two volts of electromotive force Was he- 
lug used, and It whs thought that thla] 
change In resistance was due to some 
change taking place at the terminate,! 
which would be overcome by using a 
higher voltage. 

The terminals were accordingly con¬ 
nected onto a 110-volt direct current eup- 
wlth an ammeter and voltmeter in 
circuit so as to measure the resistance by 
V 

means of the relations C — or by what 
R 

Is known as tho "potential drop" method. 

When the circuit was first completed 
the ammeter registered about one tenth of 
an ami£re, thus Indicating the proper re¬ 
sistance of approximately 1,000 ohma. 
Shortly, however, the current began to 
decreaso, Indicating an increase In resist¬ 
ance, the potential drop remaining con¬ 
stant, and thla increase in resistance went 
on much faster tlian when only one or 
volts were used In the Wheatstone 
bridge method. 

The current decreased until almost In¬ 
appreciable. The holes In the ends of thej 
where tho leud wires were Introduced 
automatically sealed themselves on 
atandlug severul hours, so that the egg 
it ordinarily have been considered In¬ 
tact or air tight. You have heard of peo¬ 
ple sweating blood This egg began to 
sweat albumen. Literally the white of 
llto egg was being forced out through tho 
1 tores of the shell Practically everything 
is porous. Wuter can lie forced through 
the walls of an Iron vessel If sufficient 
pressure Is brought to liear upon it An 
egg shell is porous. That Is the reason 
for coating eggs with paraffine to prevent 
air leaking In hihI so allowing the egg to 
decay. It la by means of these same pores 
that the chick receives Its oxygen to] 
breutlie. Since the white was being forced 
out through the pores In the shell some 
pressure must have been brought to bear 
on the inside. This might be due to heat¬ 
ing, but the current was so small by tbis 
time that there was no appreciable heat¬ 
ing. 

Another Idea would bo that the for¬ 
mation of gas, due to the decomposition of 
water into hydrogen und oxygen, was the 
e of the pressure, One would at first 
think that these gases would have been 
forced out through the pores of the sjiell 
rather than the white of the egg, but' 
probably both gases and white went out 
together, the gas carrying smalt particles 
of the white with it Finally after about 
an hour nearly all the white of the egg 
was forced on the outside, the 110 volta 
having been on all (his time, the current 
being measurable only in hundredths of 
an ampere. Suddenly there woa a spark 
and an explosion—It seema that the hy¬ 
drogen and oxygen had been separated by 
the current and the gases formed, after 
foreiug most of the white of the egg out] 
of the shell, had then circulated around 
until the resistance broke down at some 
point, allowing a spark to paw, and ao 
set off the shhch which were preaeat In 
tho right proportion to produce a good 
explosive mixture. Anyone who hue ever 
seen a mixture of hydrogen ajad oxygen 
exploded In a glass flask may have just 
a slight Idea of what happened yvheu thf 
-gases in that egg shell exploded. Only * 
deep-sea divers suit couW have protected 
a man from the spattering. 



ltii . 

as well as adds to the 
service—it's for inside 
walls as well as out, and 
here’s what It does: 

It seels the porous sur¬ 
face, hardens it to keep 
out theweather and pro- 
tects it against wear and 
injury. It is impervious 
to moisture,resists alkali 
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Silent Flushing 
Secured 


P AfcEftDL designing has (no* 

X*/ dueed a closet whose flush* 
inf cannot be heard outside 
Its immediate environment. The 

a-weWo Closet relieves femtly Motion Pictures of Vocal Chords 
and guests from the painful era- _ 

barrassnsent the noisy closet causes. By Jacques Boyer 

R«f in -»_ _ A LL vocal soun<Js originate in the 

„ tf JJ?sa«iU^ ri f^tnrl h.^K^ -^larynx, where the breath Is forced 

wtatned to !wn through a 8llt fonned by two membrai '- 

j ' fl h) f . *• p ous cartilages, which are popularly known 

as the vocal chords. These cartilages ap- 

T ^Sr i-, !r* fl T? ta “* de ?^ Tpen * www* " nd rewde from each other - thuH 

too retteries Company Vitreous varying the width of the slit, and they are 

China, a material pure white all thrown by the outrushlnjt atr into vlbra- 

through and Impervious to acids tlons of greater or leas rapidity, which are 

and grease. It passes the severe communicated to the air current which lias 

red ink test of the Government. eX clted th#ltl . The buccal cavlty , com . 

Architects and plumbers are prised between the glottis and palate and 

familiar with Trenton Potteries the lips, acts as a resonator, reinforcing 

Company Prod- certain harmonic components of the orlg- 

ucts. Consult Inal complex vibration and giving the 

yours. If you sound its particular vowel quality, while 

contemplate toe consonants are produced by raove- 
buildlng or alter- menu of the tongue and lips. In other 
. vnur words, the voice results from h larynglan 

Y ’ vibration modified by the cavity of the 

Sand for Booklat s-ll mouth and other supra-laryngeal reson- 

“ Bathroom* of Character n <“<>«. 

Awsu wteWi agwagMoaSi Me The exceedingly rapid aerial vibrations 

iMvaumiiMiuitont which constitute spoken words—from 80 

M to 1.000 vibrations per second—were photo¬ 
graphed by Dr. Marago, years ago, and 
now Mile. Chevroton and Mons. F. Vito, 
with the collaboration of Mme. Marage, 
have obtained motion pictures of tbe 
movements of the vocal chords. These ex¬ 
periments are so delicate and so irksome 
to the subject that they had scarcely iteeu 
attempted before with human subjects. 
Cxertuak, Stein, French. Wagner. Brown, 
Blucke, Codett and others had endeavored 
~ 7~Z" ZnTtnTZZ to photograph the glottis In fixed positions, 
PROPERTIES AN P« T ? tPV * ™** but usd obtained only mediocre results. 

a t -^__, The paper»wssZSsd Wa rel aloue had succeeded In producing 

by mmarew «sqravin|t Wee lOoent*. For sale good stereograms of the vocal chords. 

by Mm&Co, lac., sad all aawiihahw. _ Mile. Chevroton and Mona Vito solved 

the problem by placlug in front of the 
camera two Isosceles right angled prisms 
connected by their hypotenuses. The rays 
of au electric arc, made parallel by a lens, 
are reflected along the axis of the camera 
to the throat of the subject by one prism, 
and the rays emitted by the glottis, thus 
illuminated, pass along the same axis 
through both prisms to the camera. This 
Invariable relation between the Illuminat¬ 
ing and the effective rays facilitates tile 
management of the laryngoscope, the posi¬ 
tion of which relative to the photographic 
field can easily be rectified by means of 
a total reflection prism placed behind the 
film. 

From a study of tbe cinematograph 
films thus produced It appears that most 
parts of the larynx contract in passing 
from respiration to voice production. In 
general, the maximum width of the vocal 
chords coincides with their maximum ap- 

- — —— — - — ■; r—- parent length, and their phases of repose 

and of widest separation, during inspir¬ 
ation. The sharpest photographs are ob¬ 
tained at these epochs. The measure¬ 
ments of the length of the vocal chords 
possess lesB interest, as. the part played by 
each element in the change of length is 
not known, and the shortening of the chords 
is marked by the movements of tbe epi¬ 
glottis and cricoid and by a general con¬ 
traction of the uppert part of the larynx. 

On the other hand, the minimum width 
of the vocal chords coincides with their 
minimum Apparent length and their phases 
of WWW emtestofl and closest approxlma- 
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■ tog instead of direct current to the hopes' 
that this decomposition would not oocur. 
Also, It was possible to obtain higher 
voltages from the alternating current sup* 
ply. It was accordingly tried with these 
resnlts. Voltage was varied from 175 to 
388 and S75 volts, successively. The cur¬ 
rent remained at 0.1 smptoe for some 
time, and finally gradually decreased at 
the higher voltage to about 0.01 amptoe, 
Evidently tbe egg became to some extent 
a rectifier. At one terminal only there 
occurred continuously a series of very 
j* small explosions which could be dlstln- 
g guished from the ordinary sparking, which 
sparking made the egg beautifully trans¬ 
lucent throughout. It was also accom¬ 
panied by a very distasteful odor not un¬ 
like that of decayed eggs or burning horn, 
*0- Since there was no cooking whatever It 
»h- was thought best to call the experiment 
ide that of "The Electrolysis of au Egg.” 
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Raid (Will front at While Hauw. Wutuulaa, D C Cana 
Shawn! U. STreanry build* ■ 


In front of the White House 


The roadways leading to the White 
House, U. S. Treasury and State, 
Navy and War Departments, in 
Washington, illustrated above, 
were constructed with "Torvia X" 
in 1911. 

The above photograph shows the 
condition of these roadways two 
years later. They are quiet, dean, 

- smooth and dusUess, entirety suit¬ 
able for so exacting a location. 

The Tarvia forms a tough matrix 
around the stone, holding it firmly 
in place. Automobile traffic sim¬ 


ply rolls down the surface and 
makes it smoother. 

The maintenance cost of tarviated 
roads is insignificant, and their first 
cost is only slightly higher than 
that of ordinary macadam. Tarvia 
has no odor and does not track. 
Tarvia is made m three grades— 
"Tarvia X" is a dense, viscid coal 
tar product of great bonding power, 
suitable for building Tarvia-maca- 
damroads; "Tarvia A”and "Tar¬ 
via B" are thinner grades suitable 
for roads already in use, to pre¬ 
serve them and make them dustless. 
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“The Problem of Our Navy” 

A Series of 10 Comprehensive Articles 

on the present condition of our Navy, showing its unpre¬ 
paredness, its present rating among the navies of the 
world, and what must be done to bring it up 
to Its proper strength and position 

Published Consecutively in the Scientific American 
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Power—unbounded power—it the dom¬ 
inant character*tic of the Continental motor. 

Upon a massive block in the testing lab¬ 
oratory a Continental Six, working through 
the only electric dynamometer of ha kmd in the world, at the same 
time record* it* own power and tranimit* it, in the form of current, for 
the operating of 15 valve teating machines, a piston grinder and 2 
lather in an adjoining department. Thus its power, tested and 
proved, goes to fashion parts more economically for fellow Continentals. 

Continental Motors 

Such power is the product of correct design executed with a mar¬ 
velous precision and gauged with a marvelous exactness. By tests 
like these a horsepower is assured to every Continental considerably 
in excess of its standard rating. 

Power makes the performance of a pleasure car a matter of pride; 
of a commercial car a matter of greater profit. One may seldom need 
all the power of a Continental for hill or mud or sand, but one knows 
it is there at all times in reserve, lengthening the life of the motor and 
sparing every other part of the car from the vibration and clatter of 
constant gear shifting, and the rack of over-exertion. 

Under 92 manufacturers' names, in the best motor cars and motor 
trucks, this Continental power may be had. Choice is not limited — 
satisfaction is certain. 

Continental Motor Mfg. Co., ° mich^' 

Largest Exclusive Motor Builders in the World 
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At these Instant* the photographs 
are least sharp, because of the rapid vibra¬ 
tions of the chords. According to the ex¬ 
periments of rmf. Franck of the College 
de France, the limits of physiological 
variation In width of the vocal Chords of] 
a soprano are 3,2 millimeters (0.120 Inch) 
|and 1.4 millimeters (0,086 inch). 

In the transition from inspiration to 
phonation or, more generally, during any 
sudden and profound change of position, 
the vocal chords apt rear to be the seat of 
vibrations of great amplitude aud brief 
duration which produce multiple lroag 
the Hourep of light in the little mirror of 
laryngoscope. This phenomenon, 
which affected only one of the chords and 
continued only from 0.1 to 0.8 second, was 
probably caused by a lack of synchronism 
lu (he movements of the various muscles 
Involved in the change of position, the still 
lav chords being violently shaken either 
directly by the muscles or Indirectly 
variations of air pressure produced by 
their movements. 

This novel application of cinema tog- 
| raphy will doubtless throw light, on more 
than one hitherto obscure fiolnt In the 
| physiology and pathology of the larynx. 

How Scientists Are Studying the 
Aeroplane 

(Concluded from page US.) 

Htullntion. This transportable testing plant 
mainly consists of a light carriage traveling 
on rails, which is driven by the propeller 
itself, actuated in its turn by a 00 horse¬ 
power automobile motor. All mew 
inents are recorded automatically. The 
propeller shaft arranged about 3.5 meters 
above the track is so combined with a 
parallelogram that the whole system is free 
to move in tb© direction of the thrust, ti 
mi tied by an angle lever to a cylinder, the | 
pressure of which is transferred hydraulic¬ 
ally to a recording manometer. Moreover, 
the upper casing is free to pendulate round 
the propeller shaft, so that the reaction of 
the torque also lends to produce a de¬ 
flection, transmitted to tho same recording 
manometer 

A special branch of meteorological work, 
aerology, has been formed of late years, 
mainly with a view of investigating tho 
higher strata of tho atmosphere, which 
important for aerial navigation. 

The Royal Aeronautical Observatory 
Conducted by Prof. Assmann is situated at 
Lindenberg on a hill dominating the sur¬ 
roundings, at flfi kilometers to the south¬ 
east of Berlin. It comprises m addition to 
the laboratory - rooms, a small balloon 
hangar and a rotatable capstan house 
erected on tho top of the hill, whence kite 
and balloon ascents are made; further an 
electrical power house which also manu¬ 
factures the necessary hydrogen, by m 
of a Schmidt electrolyzer. Apart from 
kites and captive balloons carrying record¬ 
ing apparatus, there are launohod pilot 
balloons, the course of which is followed by 
moans of special theodolites from trigo¬ 
nometrical stations situated 3 kilometers 
apart and connected together by telophonv. 
The wind conditions in the free atmosphere 
are gaged daily at 15 places in Germany by 
pilot balloons, and are communicated to 
Lindenberg, in order to be thence trans¬ 
mitted on in the form of collective 
grams. Special gaie and thunder storm ob¬ 
servations, according to a scheme organized 
by Assmann, are telegraphed immediately 
to Lindenberg from olwut 500 planes, situ¬ 
ated in North Germany, thus allowing the 
arrival of a gale or thunder storm, at a 
given place to be predetermined. 

Tho aorologicaJ departments of other 
German meteorological observatories are 
arranged in a similar manner. The Tene- 
riffe Observatory, which basbeen organized 
by Prof. Hcrgcscll, mainly serves for ob¬ 
servations of the higher atmospheric strata 
above the sea by means of twin balloons. 

A propeller testing plant has been recently 
installed by the Siemens-8ohuokert-Werko : 
at Bcrlin-Nonnoudnmm on a high speed 
test electric locomotive traveling on a cir¬ 
cular track 270 meters in diameter. 

Interesting experiments have also been 
made by Prof. Donat Bank! with a BlAriot 
monoplane fixed by its front wheels on the j 
roof of a rail-motor oar, thus allowing its 
stability to be tested at speeds of 00 kHo-J 
meters and more. 
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SCIENTIFIC AMERICAN 


i'tam soeca. na 

Company, 1913. 8vo.;312 pp. 
The wUUtlOB of mot* than a bundnod pages 
to t»o first eOtakw of this work has Oven Mr. 

■ GaRtt the opportunity of oocrocttag the Ira-! 
piuoston that hi* method* ore summed op In the 
bond* intern. This 1* but one feature of the 
ploa rn MMoeetfunr Initiated by the author, and 
nmcwUna thla feature and fbnnlnc the very 

*TounUM*ao» upon which the systom ran* are 
mlcnxoopfc Investigation, thorough standard ix*- 
Uon. perianal tnatruction. and Interconnected re¬ 
ward both to the aupervlaor and the workman. 
The Htuatretfcma uaed are drawn mainly from the 
textile Industry. The results secured by the sys¬ 
tem hi this Industry arc little abort of phenomenal. 
M la graphically shown by the series of colored 
charts that (bum inserts to tho volume. We see. 
for eaample, the time-sheet of a weave room. The 
workman Is required to reach a certain standard 
Of efficiency before he ti entitled to a bonus: the 
days in which he fells to earn this bonus are 
blocked In with red; those on which a bonus is 
earned are blocked In with blade. Steady im¬ 
provement Is noted as our eye crosses tho pago. 
until at the end of a few months red has almost 
entirely given place u> black—inefficiency to 
efficiency, k>w earnings to high. Such actual 
records of achievement are attractive to the verge 
of conviction. Certainly they bespeak for such 
systems a fair trial 

Industrial Chemistry tor Engineering 
Student*. By Henry K. Benson, Ph.D. 
New York: The Macmillan Company, 
1013. 8vo.; 431 pp.; illustrated. 

The student having «omo knowledge of ele¬ 
mentary physios nut general chemistry will find 
In tills text a useful guide dealing with the 
materials, processes and apparatus commonly 
used in the engineering professions. The lessons 
lake up such subject* as the atmosphere. Indus¬ 
trial water, oomhustlon, distillation, fuel* and 
lubricating oils. Various products of manufacture 
aro also described —pig iron, commercial trim and 
steel and their alloys, clay, cement and lime 
products, paving, and paint materials. Cellulose 
products and explosives also have their chapters. 
In Short, the prospective engineer who fellows 
the text with care and thoroughness will And him¬ 
self possessed of a working knowledge of the 
chemistry of materials and processes, and an 
ability in the pursuit of experimental research 
that will go far toward solving his proldems 

Success WITH Hens. By Robert Jooa. 
Chicago: Forbes & Co., 1914. 12mo , 
234 pp. Price, 91 net. 

The Back Yard Farmer. By J. Willard 
Bolte Chicago: Forbes & Co., 1914 
l2mo.; 23K pp. Price, SI net. 

Regarded an a crop, the product of our "billion- 
dollar Industry" Is in value second only to com. 
and exceeds that of oat* and wheal combined 
"Success with Hens" exudes common sense, and 
avoids the Impossible estimates and extravagant 
promises that too often mar books of this kind. 
H Instructs the tyro In the varloue subtleties of 
I lie occupation, details methods of equipment, 
hatching, brooding and fending, considers both 
Intensive anti extensive systems of farming, and 
meets with practical advice the drawbacks and 
exigencies encountered In the business. "The 
Hack Yard Farmer" also devotes nearly half It* 
space Ui poultry, the remainder discusses plans 
for making the back yard pay dividends by way 
of tho fruit and vegetable garden Hedges, shrubs, 
fruit trees, vines and tho general beautification of 
the lawn and the surroundings come In for con¬ 
sideration. and there aro hint* on the keeping of 
bees and the care of the horse and the cow This 
manual also maintains a conservative tone, and 
It* Instructions are based on sound principles. 

Laboratory Manual of Gl abb-Blowing. 
By Francis C. Frary, Ph.D. New York: 
McGraw-Hill Book Company, Inc., 1914. 
16mo.; 60 pp.; illustrated. Price, 75 
cents net. 

The elements and processes of glass-blowing 
aro presented with the oltn of enabling the labora¬ 
tory man to modify or repair Ms own apparatus 
In some situations this may mean the saving of 
conidderable time and money. The author 
assumes that the reader Is entirely Ignorant of 
the art, hence his explanations are lucid and 
adequate 

A Manual of Bacteriolooy. For Agri¬ 
cultural and General Science Students. 
By Howard 8. Reed, Ph.D. New York: 
Ginn ft Oo., 1914. Kvo.j 179 pp.; illus¬ 
trated. Price, 11.25. 

Rtudenta will And, In this manual, experiment* 
whose precise results will banish doubtful habit* 
of thought and the consequent vagueness of { 
understanding An addod section of the work 
tikes up fermentations caused principally by 
fungi, There Is a large section of appundter*. 
dealing with such subjects as sterlUxatlon, and 
containing tables of determinations, conversion 
tables, and record forma 

Boy's Book qffi Logic. A Talk, Not a 
Treatise. % William Timothy Call. 
Brooklyn, » Y.; W7 T. CaU, 1914. 

, 16mo.;9Qjpg| Price, 50.oents. 

' Wt aro tacUnsf to think Mr. Call's pabulum 
S trifle «oq cynically flavored for youthful oon- 
WttpCioB! ttMn ti too of the droRg man's 
meat along with the milk for babes, but the May 
volume IS ntaiksd by the author's usual aptitude 
torflMUnrftnra ¥ fundamental* and eapr wri n g 

I- Iff 'rtiirtfa**; hiiirtwifMflr 


logic Every boy will be In hearty accord with I 
Mr fall In his desire to simplify grammar—to 
"strip It to the buff," as he terms It. There is 
no law confining the perusal of Che book to boys, 
and those of a larger growth may enjoy and profit 
by It. 

The Climate and Weather of Acs- ! 

. tralia. By H. A. Hunt, Griffith Taylor. 
B.A., B.Sc., and E. T. Quayle, B A 
Melbourne. By Authority Albert J. 
Mullett, Government Printer, 1013. 
8vo.; 93 pp ; illustrated. Price, 5s. 

This, the first published text-book on Aus¬ 
tralian meteorology. Is Issued under the authority 
of the Minister of State for Home Affairs. Under 
"Climate" It treat* of tho effect of the sUe of tho 
continent on climatic variation, of the march of 
temperature, the barometric variation, the dis¬ 
tribution of dominant winds, special factors of 
climatic Influence, and the chief climatic regions 
Under "Weather" are dlecuned the characteristics 
or drought years, local rains, hurricanes and 
"burners " Methods of forecasting arc sketched, 
and the monograph Is enriched by numerous maps 
of mean temperatures, heat waves, pressures, 
humidities, and rainfalls, by graph* of the mean 
monthly rainfall and of maximum and minimum 
temporature* for the various stations, and by 
charts of noteworthy hurricanes. 

The South America Tour. By Annie 
S. Peck, M.A. New York: Georye H. 
Doran Company, 1913. 8vo.; 398 pp.; 
illustrated Pruse, $2.50 net. 

The questions "What is there to seeT" and 
"May the Journey be taken In comfort?" are 
answered with a wealth of detail In the pages of 
Miss Peck's rather bulky volumo She unfolds 
before us some of the finest scenery In the world— 
mountains that shame the Alps, cliffs overtopping 
those of the Yosemlte, far-flung gardens of Allah, 
waterfalls among the highest and the mast beau¬ 
tiful In tho world The Intermingling of strange 
peoples, the fascinating mosaic of ancient and 
modern, ruins and antiquities on tho one hand 
and railroads and splendid city buildings on the 
other, call to us from the happy deecrlptlans of 
the author's pen and the clear reproductions of 
her camera. These assure us of comfort ou the 
way. and tempt us. If not to Hie actual under¬ 
taking of the Journey, at least to tbs continuance 
of the personally-conducted tour by which sbe 
leads us through the pages ut her attractive 
volume 

The Home Nurse. By E. B. Lowry. M.D. 
Chi««*c Forbes & Co., 1914. 12mo.; 

224 pp. Priee, $1 net. 1 

The importance of good nursing In Dine** can ' 
scarcely bo over-estimated. There are thousands 
of homes whore a trained nurse cannot bo em¬ 
ployed. and whore tlm duties of nurse devolve 
upon a member of Hie family Willing as she may 
1)0. Iwr effort* are too often III directed, and tho 
physician's orders are hut Indifferently carried 
out Dr lsowry a book publishes the principles 
of general nursing—the care of the sick-room and 
the patient the observation of symptoms, and the 
administration of medicine, It gives Instructions 
for nursing in spocial diseases—typhoid, pneu¬ 
monia, etc . and cites simple remedies and modes 
of relief for those minor disorders and accidents 
which occur In every home 

The Mec hanical Engineer’s Reference 
Hugh. A Handbook of Tables, Formu¬ 
las and Methods for Engineers, Students 
and Draughtsmen. By Henry Harrison 
Buploo, B Be , M.E. Philadelphia- J R 
Lippinoott Company, 1913. l8mo.; 904 
pp.; illustrated. 

In any compilation of tables, methods and 
formulas, tho merit of the resulting volume largely ] 
depends upon the selective Judgment of the com¬ 
piler With such a vast field as that of engineer- 1 
lug, tho tusk calls for exceptional knowledge, close 
valuations, and alert faculties, even though the 
material bo limited to the mechanical section of 
that field This reference liook has stood the test 
of time, and having boon recent ly revised and 
enlarged, now passes also the leal, of timeliness 
Machine design Is very fully dealt with, and the 
men of the draughting room will find In tho txxik 
both general principles and detailed methods 
Only the more widely applicable rules and 
formulas are furnished Thus not the user's 
shoulders, but the author’s, bear the burden of 


Village Improvement. By Pams Thax- 
ter Forwull. Now York. Sturgis & 
Walton Company, 1913. 16mo.; 362 

pp.; illustrated 

"Village Improvement" 1* a well-planned and 
Informing little book dealing with all phase* of 
lown-boaut,Ideation Addressed particularly to 
lhase not having ready arcus* to libraries and 
hnnou somewhat out of touch with the progress 
that Is tiding made. It teaches how. with little 
ex|>ense and small trouble, one may surround his 
home and hi* farm with the Improvements that 
mean so much In convenience and In solid satis¬ 
faction. Tho work presents village Improvement 
In Its general aspects, and from that proceeds to 
specific and practical suggestions In regard to 
roads, greens, fountains, shrubbery, bridges and 
building*. A form of constitution adapted to Im¬ 
provement clubs is given, and proved methods of 
operation arc] recounted very fully. Pictures of 
what has thus been accomplished the country 
over brighten the pages and add to their Inspira¬ 
tional value. 

The New Philosophy. Science of Physi¬ 
cal Phenomena. By Calvin Samuel 
Page. First Explanations of Electricity, 
Gravitation, Repulgion, and the New 
Atomic Element Rex. Chicago; The 
Science Publishing Company, 1913. 






Get the data—QUICK 

Have a private telephone line direct to your file clerk, or 
your general office, or to any other part of your plant. 
You can get the facts you want while your party call¬ 
ing holds the outside wire. No time wasted in calling 
an office boy—telling him the details—having him go 
all the way to the clerk who has the data—risking his 
wrong delivery of the message—and waiting for him 
to get back. This happens every day, and is likely to 
continue until you get a 

Western * Electric Interphone 

A hand-set Inter-phone placed handily at the side of your desk, 
connected to another point in your office, coats but little, can be 
installed by one of your own men, and needs little attention. 
Built by the makers of all the “Bell” telephones and, therefore, 
of highest quality. 

Put in a hand-set Inter-phone—or if you want to connect up 
several points in your plant, put in a multiple-station Inter-phone. 
Both are mighty valuable to any live business, and will pay for 
themselves many times over. 

Wrtle for our Inter-phone Booklet No. 49- AG 
It will boost your organisation ’l efficiency. 

WESTERN ELECTRIC COMPANY 

SE, fe & £§* £&&> if 

NcwOneen, EQUIPMENT FOR EVERY ELECTRICAL. NCCD 


Suspenders - 


tt Per Month Buys This Visible 
*1*. x. Oliver Typewriter 

Jlyk 

rou want to kM|) It, Mud u> It • month 
Dor booklet la worth Mtldmo for because 
IttollaroubowloMva «41 M !t‘a FREE 

Typewriter* Cist Syndicate 

168 R-IS N. Miohisan Boulevard. CHICAGO. ILL. 


Bd^t*yI»k. Oka* Wurk^O,,lk, j 


Apelco lleadllKhu pierce fog and duat as 
well as darkness 

THE APPLE ELECTRIC COMPANY 


Hotel Cumberland 

NEW YORK, Broadway, at 54tk Stmt 


wjofofen y 


\, rrj^ Restaurant. 

Prions Moderate. 
Send M Booklet. 

HARRY P. STMSON, FsrawHr wtt M*M hprU 

Oetf Haw York Hotel Window tewMsi Throw ho lit 
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New Rowboat Motor 
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SCIENTIFIC AMERICAN 

Notes and Queries 


Kindly keep yonr queries on separate sheets of paper when corre* ponding about such w !fi Y 

matters as patents, subscriptions, books, etc. Tins will greatly facilitate answering your ‘ Vt"*” V 

1 questions, as in many cases they hare to be referred to expcrU, The full name and address UtSrH - . . » m-TS - Jsjfe 

should be given on every sheet. No attention will be paid to unsigned queriea. Full hints ■*“* {v.r 1 ZmV 

to correspondents are printed from time to time and will be mailed on request. ^- - - 

I (12901) E. H. asks: 1. Would a 10- wnether weighed in the sir or In a vacuum Hy- II | J[| HKN 
pound weight of iron sink to the bottom of the ?«*«» d “£r II L§rgggMMjU ^KeerlKRm 

I rSTJ-EEiES ZmSZT ForG unimitlu,ToolMtker»,Ex- 

1 w?Jr "7«C TLftl TZt ,!£ (12967) E McM. asks: Is thorn any P«imental & RejMUT Woit, «tC. 

j tieavler than at the surface, tint* water It prar- mcPhort o/ tterllUlng cloth that can be used at _ From 9-in. to 13-bt. 

, dually Incompressible Hence there Is no point homer Om-that doos not ruin the material. A ms*. Arranged (os 

at wlUrh the Iron can stop and float Merc T "'’ simplest way u. disinfect cloth is hy the use * ... . |E mg Steam or Foot Power, 
i pressure doe* not prevent sinking The air " r "eat Cloth may be heated to 280 deg Kehr Vdocipede or Stead- 

pres** U |K»n u* tremendously, but we fall readily •'"limn Injury, so that clothes, bedding and cloth IM*! 1 ¥ up Treadle. 

through It. because the pressure is equal In all acncrally can he disinfected in this way with entire B1 I ■ -_ - 

directions The same U the case With sinking In “ ,ot » Another method Is by exposing the doth HI H *«« AJMM W. 

the water 2 If it did sink, would It gain velocity *" lhe ^' lon <> f ‘h* ™l*’ r offormaldehyrtc For- .. re 

as It went deeper? A Calculation based upon mlUln Seated in a basin wlH give off the vapor IBWItoter 9 WmC 

theory shows that an iron weight wlfl gain velocity abundantly and any cloth which Is permeated by -^K = Z3S==^ wemors. ui. 

as it falls In water until a depth of about 2 miles t,l, “ va P° r wl11 be disinfected It does not affect r-r— j fa—„*i 
Is reached after which thtt velocity will Ixtcome < jM ‘ ro,orlbe cloth / j ‘ M^WU 'Mfiwpraj 

uniform, and will be 321 feet per second Tho u D ... n ... / / GwM CuttOTS ',VoKI 

solution te to be found In Thomas Webster s (12968) R M. 8 aska. Cannot the gyro- I J STANDA*D tdS TMF 

"Tlieory of the Equilibrium and Motion of *™pc aPP»"d either directly or Indirectly to //,’ 5TAW S M |ff r THE 4^15363 

Fluids; London. 1836 The quantities glvtm the guiding and control of an equatorial telescope. 

above are for solid spheres, and not for other place of clockwork? A We are not prepared IT fel 

shapes 3 Is there any part of the Atlantic to pass upon the possibility of controlling an equa- / Jm S3i whaduiimpsrtsd slid wUewd, and XijO 

Ocean that Is too deep to sound? A There Is torial telescope by a gyroscope It is a question Uf rsewresj h. reps cswtel »B«Ml« s core!. 

no place known, In any ocean, which has not been of the perfection ol a mechanical appliance A H “fk^lDDE^* £^Ss I^Io- 

sounded Tho greatest depth U over « miles It gyroscope might lie made to run as uniformly as , ^IlioesMl Mlm 

Is in the Paclflc Ocean the beat clock movement. In which case It could , Si 1 Farfa Csaa is Swg» are wangR r,ij IJ 

bu applied to a telescope Vf wd Batik- M 

(12902) B 8 asks’ Please bo so kind . .M l«lo(40MyC?teKl(wB«U<saa^r. : /3fg 

as to tell me In the Notes and Queries what are (12969) E.S.M writes: In your answer U jmiUMUMY. 1SS (hstereSUkI. |®1 
tho uluctrolyta and oloctrode* of the Nodun valve to Y D D . Query 12943, in the current Issue of > u i^>, 

and what Is the efficiency or that apparatus In y»ur very valuable paper, you do not set the 

rectifying the 110-volt alternating current? A gentleman right in one particular, and, as this ^ 1 ^BfkB fe l i i ; i ^t;'' Si! gjjjgj 

For a Nodon valve aluminium and lead plates matter proved a source of annoyance to me. I--■ 1 1 . . ■ . 

are ordinarily employed, and ammonium phoe- venture bo suggest that you refer him to page 200 Jl CILj-- C- w Pjl^f J ri an|n 

phate for the solution Full instructions may he of the Nautical Almanack, where nearly the Men- « neEJKW* MW rUW Wia VlUqi 

found for the construction In our Mcsmsusht tlcal problem Is stated thus Ait?tSrt^iin."TriSJ£Sto' h^Alww^JISiS^ 

107p Another good article on this subject Is January 21st. 81d. Time at O M. a _ 

to Ixi found In Sufplcment HM4. and another N«xm 20 00 01 36 _ \ 

form of electrolytic rectifier Is described In the Red (None in this case) . . 

SctsxTint Ahemcan. vol log, No 13 We send Add local Asf meantime . , 20 HmHHjHlB 

tho three copies for 30 rents - TT 

Hid time (Ires 24 hours) U 17 21 38 •MmanEMaBiSq^W 

(12963) B. F. C. asks: 1 In discussing His mistake Is In overlooking the fact that the u u»ht,streets*! durshU. H a.™ ti_. 

latent heat as connected with making loo cream, Time at his place I. the sum of the Slderiml «* to *" M ■*««*“» ", 

Is 11 proper to say that salt ha- an affinity for heat? Time at that Instant (corrected) plus his local A j. WILKINSON A CO. ssw?2SAt3r.*iI; 

Hoes salt have an affinity for loo or water, and Ast Mean Time for that instant His clock face AtedUasry «ad T—li *" M/v 

what Is the chemical roaaon why Ice melts when should show the Right Ascension of his meridian. 1M VuShgMStrwt. Iwtai. M». H ¥2.80 

In contact with salt? A There Is no chemical not that of Ureenwich The ngures above are _..._— . . .. 

action involved In the melting of salt and Ire U taken from his data to make It a little plainer GROBET SWISS FILES 

is a simple physical fact that salt and It* melt x „ _ ,, “ .. . ., ,, 

when brought into contact with each other So. (12970) R. B asks. Can you explain $£ ‘Sll'tSSf'Lw teT^lOO 

Uxi, do many other substances Melting Is why these odd weights and dimensions wore Jia xa. yews. We send postpaid as an ln- 

always accompanied by the loss of heat—the adopt.* for the unit of electrical restatance-tho MED rt * 8 .^ £5S , *SJ3hl5l2S rt 52 

heat necessary to melt the substances The ohm’ 14.4621 grammee morcury at 0 degrees, receipt of M 00 This Is a ebanoe to get a set of 

fr oetlng point of the solution Is lower than that when In the form or a uniform cylinder 106 3 nl ‘* v° u l1 apprsdaUi and we ll get ruture orders, 

of either the salt or the Ice It la 7.6 deg Kahr centimeters, having a section therefore, of prac- MONTGOMERY 4k CO. 

below zoro and 3I» 6 deg Kahr below the rreeslng tically 1 square millimeter Why not 18 grammes 10« Fallon Stress NswYwrkClty 

point of water The rreeslng point of a solution Hg at 22 ileg Oont. 100 centimeters long, 1 square ~ “ ' _ .. 

Is always lower than that of the aolveut. So salt millimeter In section? It Is noticed In a good You M&V CtOWQ U CRESCENT JOINER 

dissolved In water lowers the freeling point of many standard units, that odd figures are given to is. ih .r 

the water 2 What amount of rainfall would Kor instance, the anqxire, defined as electrlrlly "jL U t,S*2‘“i'Aon 

bo equivalent to one root of average snow? A depositing 0 001118 gramme of silver per second u sJjk ,« k.a Jx 

The U 8 Weather 11 ureau allowa one inch of Why not 0001 gramme" A Perhaps tho ...*Ksh,* iAi!i l , i.B!!| 

water for each ten Inches of snow as a fair average simplest presentation of the subject of the don- aMr *}'liAS'h'"*‘rs d r«iit > r l i"*ra!l“°* 

of dry and wet snow vat Ion of the elnctriral units to which wo can refer rt».n «Ta' issm, aasrere 

you Is In Hllvatiua P Thompson's "Klementary */»"*"/*V > !77tT’.rt!n!i. 1 ' rl **' 

(12964) J. T. E. asks. I would bo glad lawaons In Electricity and Magnetism," price THI CMSCtNT MACHINE CO.,2M Hals Si.,IsMsOhls 

to be Informed through your paper as to the si 68 posli>ald. found under tho heading "Unitt"- - ----- 

following la there a known solid which has an In the Index Thu electrical u.iHk were determined 1171^1 V DRILLING 

electrical resistance In proportion to the pressure and adopuxi by an International Congress of \f\f Ml I w* a riUiairc 

upon It., either by compression of the solid Itself Electricians, which mot In Chicago In 1803, com- V W I 41 41 i MACHINES 

or of the contacts? A Carbon Is the material posed of delegates from the nations of the worid, 0rer n |I|M , nd , ly| , dr , llln |lhw „ or 

Tor a rheostat which meets the condition which officially commissioned by their governments to ■bellnw walli id any kind or soil or rook Mounted un 

you Imimse. that Its resistance shall vary with act In this ca|>ar1ty The several unit* are derived J,rons. itmuls and'dursbla 1 ^ Any losohsnlc iis’i ovsiats 

the pressure Plates or gas carbon are placed from the alxmlute or ccntlmetee-gramnuxseeond ilism easily. Bend for catalog.' 

In a retaining box and a screw brings them Into unit of fort*, the dyne Thus, a current has unit WILLIAMS BROS , Uhau, N. Y. 

closer contarl, thus Increasing the current which strength when Its circuit bent Into an arc of one —- -- - ■*—— 

flows through the lx>x The plates stand upon ctmllraeter radius exerts a force of one dyne upon -a , 

edge, so that their weight does not add to the a unit magnet P»>1« placed at the center of the '74 

pressure at tho bottom, as would be tho case arc. There exists a unit of dlffentnoe of potential |j t P, 

If they were laid flat piled up upon each other between two points when one erg of work 1* doue , 



| When were the First 
j U S. Postcards 

j Issued? 

j Everybody knows the 

jj answer to that question, 

Jj Postcards were first issued 

the day before that joke was 
started about the postmaster 
reading them. 

Yes, Mr. Bones, you’re 
I right, and that was some 
! time ago, too. Proof of 
; which is the fact that none 
of us believe that joke any 
longer. 

, But back in 1873—that is 

! the year postcards were first 
issued-well, we hadn ’ t heard 
I it so often then. 

And that reminds us of what we 
started out to tell you Two years 
I before the first postcard was issued, 
Richmond Straight Cuts established 
a reputation as the best of all Vir¬ 
ginia Cigarettes. It is a reputation 
that time and competition cannot 
tarnish. Quality proclaimed this 
reputation then, and Quality sus¬ 
tains it now. 

HenJti thi regular paring/ of 20, | 

j thtst agartttt i art alto packed in 

i , attractive tin boxes, convenient Jor 

' | den, office or traveling, SO for 40c, I 

i | 100 Jor 75c. Thtst larger packages I 

! I 'Will be tent prepaid on receipt of | 

j puce, tj your dealer cannot supply | 


'lvi.rid.roV 20 15 c 

forty-1 


I LOBES pi] 

jlf mamma unitt, i»aS«VflMiw4,».H| 


perimental & Repair Work, ete. 


From 9-in. lo 13-liu 
Aff»teH f « 
Steam or Foot Power, 
VWodpodc or Stsad- 
up Treadlt. 


Red Devil I 
; Glass Cutters * 





The Elkins Saw Filer and Gamp 
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for tool makccii and madjlnl 


WELL 


MACHINES 


WILLIAMS BROS. Hunt. N. Y. 
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InOVELTIES & PATENTED ARTICLES 


Models and fttperimental Work 

F v. BAILLARD CO, U FrwUert IL, A T- 


K, wxi the flash go oltlter way aa he chow The 
duration of a flash is ao very brier that tho oyo 
cannot take cognixance of lt« direction, and It 
may well be that one can see It go up or down 
aa Uia mental association suggests The flash 
may also oscillate and pass many time* up and 
down before it dies out In such a case It may bo 
photographed as banded lightning by rotating 
the camera during the discharge You will find 
a valuable article on this subject, with Illustra¬ 
tions, in our SCFPI.EHKHT 1036, prico ten cents. 

(12966) M. T ankk: Two vossols ldon- 
llcal In every respect concerning weight, *tw>, 
volume and shape are place* on a pair of reales. 
One of them contains hydrogen at the ordinary 
atmospheric pressure, while, the other vessel Is a 
complete vacuum The weighing operation Is 
done In air Now which of these two vessels 
would weigh more—the one containing hydrogen 
or the other? A A vessel which contains hy. 
drogue will weigh more then one In which is a 
vacuum and which therefore contains nothing, 


The ampere 1« one of these and Is one tenth ol 
the absolute unit of current strength. It will 
deposit the weight uf sliver which you name 
This weight has been determined with minutest 
care Ho, uxi, the ohm la 10* absolute units of 
resistance, and it was dc turpi I nod with the highest 
accuracy Thu length of the mercury column wes 
not guessed at, but Is thu exact quantity required, 
and It will have Just tho weight you give. Con¬ 
sidering the enormous sums uf money which are 
Invested In electrical enterprises, the Importance 
of the accurate measurement of electrical quan¬ 
tities la evident Considering that Amnrica la ex¬ 
porting hundreds of mllllona of dollars worth of 
electrical apparatus every year, the importance 
of an international agreement, upon what shall 
constitute thu value of the units In which IW work 
shall be rated, hi also evident Our machinery 
should come exactly to the value set by inter* 
nariboal agreement, not pretty near to It. An 
ampere of exactly 0,001118 tram me of silver per 
wooed, and not 0.001 gramme, is what we ought 
to give. 


CLOCK MOVEMENTS 

Spring motors and part, manufactured 
All Kinds of Clock Hepairing 

MODEL AND EXPERIMENTAL WORK 
LUX MODEL WORKS, Wa«tewT<W 


ELECTRICAL* HECHa'mRl' DEVICE 

BUILT TO ORORK 

MODELS, INVENTIONS, SPECIAL MACHMEK 

benj. levl aaa w. B*w«r. N.Y.CMy 
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The Latest Improvements in X*ray Apparatus 
The Problem of Our Navy—VII. Personnel 
The Plumbing of the Human Body 
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17,298 


This figure represents the 
number of Cadillac cars manufac¬ 
tured and distributed during the 
Calendar year of 1913. 

It represents in retail selling 
value more than thirty-four millions 
($34,000,000) of dollars. 

It represents a volume of cars 
which, we believe, exceeds the sale, 
during the same period, of all other 
high-grade American cars com¬ 
bined, selling at or more than the 
Cadillac price. 


11,000 


This figure represents the 
number of 1914 Cadillac cars which 
have already been manufactured 
and distributed. 

It represents in retail selling 
value more than twenty-two mil¬ 
lions ($22,000,000) of dollars. 

It represents a volume of cars 
which, we believe, exceeds the 
deliveries of all other 1914 high- 
grade American cars combined, 
selling at or more than the Cadillac 
price. 

It is an unparalleled endorse¬ 
ment of the 1914 Cadillac. 

There should be no question 
in your mind as to the car which 
dominates the high - grade field. 


New, Revised and Enlarged Edition, 
Showing All Recent Improvements, 

The Modem 
Gasoline Automobile 

Itt Construction, Operation, Maintenance and Repair 

By VICTOR W. PAGE, M.E. 

Covers Every Phase of Modem Automobile Practice. Latest and Beet Treaties 
Over SOOtS’.*81 P*««» 11 LARGE FOLDING PLATES 575IUuetntlea* 

Price $2.50 t 


i that niiyiim* of av»r**<* intelllgi'nef* 
tlic gasoline automobile The Informs 
to an exposition of principles of ronst: 
r>h(K>, Hml their component, valuable 
of motor car, propelled by Internal i 


m the (iaaolloe Automobile ever Issued, 
d suthorlty. familiar with every branch 
ehnlrel terms. Everythin* Is explained 
cnee iiih.n gain a comprehensive known 
ormatlnn Is up-to-date and Includes, In 
•obstruction and description of nil types 
ihle inouey-savlnK hint* on the car. and 
no I eomliUNtlon engines. 


TO THE >914 REVISED EDITION 

Entirely sew material has been added on tractors in three aM four 
wheel forma, cyclecara and agricultural tractors or automobile plotoe: 
combination gasoline-electric drive, front-wheel and four-wheel drive ana 
steer systems and other important developments in power propelled 
vehicles. The discussion of power transmission methods haa been aug¬ 
mented by consideration of the skew bevel gear and two-apeed direct 
drive rear axle, as well as several new forms of worm gear drive. The 
subject of electrical motor starting system* has been considered at 
length and all leading systems and their components described. A dis¬ 
cussion on ball and roller bearings, their maintenance and installation, 
has also been included, and a number of other featuroa of timely .Inter¬ 
est such as latest types of gssoline and kerosene carburetors, cyclecar 
power plants, the Fischer slide valve motor, detachable wire wheals, etc., 
have been added to bring the work thoroughly up to date. 

Tin* bonk tells yon Ju«t whst to do, how and when to do It Nothin* ha* been 
omitted no detail ha, been nllRhti’d Every part of the automobile. It* equipment. 
acce»«orle,. tool*. Kupplle,. spare part, necessary, etc, have been dUeuwwd compre¬ 
hensive!) If you are or Intend to become a motorist, or are In anv way lntoreated 


Not too Technical for the Layman—Not too Elementary for the More Expert 


MUNN A CO., Inc., 361 Broadway, N.w York, N. Y. 


“The Problem of Our Navy” 

A Series of 10 Comprehensive Articles 

on the present condition of our Navy, showing 
its unpreparedness, its present rating among the 
navies of the world, and what must be done’to 
bring it up to its proper strength and position 

Published Consecutively in the Scientific American 

Six articles of this series have appeared in the issues: 
February 28th, March 7th, March 14th , 

March 21st, March 28th and April 4th. 

These six Copies sent to any address in United States for 70 cents in stamps 

No. 1 “How the Navy is Daily Employed”—by Hon. 

Franklin D. Roosevelt, Asst. Secy, of the Navy. 
No. 2—‘‘Sea Power and Our Foreign Policy.” 

No. 3- “The Decline of the United States Navy to 
Third-Class Rank.” 

No. 4- “The Price we Pay for Self-Sufficiency and 
U n prepared ness. ’ ’ 

No. 5—“Battleship Strength Necessary to Guarantee 
Peace.” 

No. 6- “The Shortage of Scouts,Torpedoes and Mines.” 

The 7th article appears in this issue 

No. 7—“The Shortage of Officers and Men.”, 

No. 8—“The Need of a System of Rapid Mobilization.” 
No. 9-—‘The Need of a Council of National Defense.” 

The 10th and concluding article will be written especially hr 
this series by Hon. Josephus Daniels, Secretary of the Navy 


Cadillac Motor Car Co. Detroit, Mich. 


MUNN & CO., Inc. 


361 Broadway, New York 






















The port of Tocopllla, where the 40,000-kilo Witt plant is being built. 


The deposit honeycombed with burrows of individual miners. 


A Mountain of Copper 

1GHTY-8IX miles inland from the Chilean port of 

Tocopllla, a mountain rises to an elevation of 9,500 
feet. This is uot a remarkable height for a country 
thnt lies under the shadow of the Audes aud yet the 
mountain is a conspicuous landmark for miles around 
because of its bright copper green color; for here Is 
the great copper deposit of Chnqulcamata, one of the 
largest copper deposits in the world. It covers an area 
£,000 feet long by 500 to 1,200 feet in width, and the 
borings so far made indicate that it must contain at 
least two hundred million cubic yards of copper ore. 
What such a quantity means we can gather by cornpnr- 
ing it with the excavation for the Panama Canal which 
will total 230.000,000 cubic yards. Most of the deposit 
consists of two iter cent ore, but the value of the ore 
Increases with the depth. Borings which lu place have 
been carried down from 1,000 feet to 1,2KB feet show 
that the underlying ore contalus 3.17 per cent of copper. 

Up to 1911 the deposit Vas owned by Individuals and 
separate owners. Because a large part of It Is excised, 
and there la no surface soil to be stripped off, hundreds 
of open cuts have been made by miners who sought 
only high-grade ore. In fact, the whole surface of the 
mountain is honeycombed with such burrows. Some 
of them are 800 feet deep, but the total amount of 
copper excavated Is comparatively Insignificant, and 
nothing was done with the low-grade ore. Now the 
whole mountain has been taken in hand by an American 
company, which la prepared to excavate the ontlre 
deposit and recover the copper It contains by means of 
the electrolytic method. Work Is well under way on a 
plant which will handle ten thousand tons or more per 
day. 

Electricity will be furnlahed from a 40 , 000 -kilowatt 
Steam power house at Tocopllla (the man who is not 
famittu with Booth American geography will find this 
port on the map about twetity-two degrees south of the 


Equator) The power plant will have four turbo-gen¬ 
erators of 10,000 kilowatts each. The fuel used 
(n the plant may be either coal or oil, but it is planned 
to use oil, shlpjied from the California oil fields The 
transmission line running from the power plant to the 
electrolytic plant will ite elghtj-slx miles in length and 
will be of sufficient capacity to deliver 21.000 kilowatts 
at the mine Tills will provide for treating ten thou¬ 
sand tons tier day. The current will la* transmitted at 
a voltage of 110,000, and the line will he strung on steel 
towers, spaced eight to the mile When the capacity 
of the trootmeut plant has been increased to double that 
amount a Hecond transmission line will be erected 
Although there la some woter-jaiwer (Mailable In the 
vicinity of the mine, it was decided to build the steam 
power plant on the coaat in order to save time, loiter 
on hydro-electric power will bIho lie used 

The ore will bo mined with steam shovels from the 
Panama Canal The method of extracting the copper 
will be to crush the ore and place It in large concrete 
tanks. Here It will be treated with a copper sulphate 
solution, consisting of eight i>er font sulphuric acid and 
one and one half per cent copper After soaking here 
for forty-eight hours the solution will be passed through 
the electrolytic tanks where the copper will he depos¬ 
ited, The sulphuric acid left in the lank after tho 
copper has been extracted will be used for tlie treat¬ 
ment of the crushed nro. After the first treatment with 
sulphuric add, no more acid will have to lx* introduced 
into the operation as enough will be obtained from the 
electrolytic tank, which will extract the sulphate in 
the ore. Ex iwrlinents with this method of recovery 
show that, ninety per cent of the copper in the ore can 
be extracted. Hence, it is expected that the ten thou¬ 
sand ton plant ubw being built will produce 120,(100,000 
pounds of copper per year, The mill Is ubout three 
miles from the mine; and a plnnt railroad Is being 
built which will be about twelve miles long The 


('huqulcanuitu mine Is reached by a branch line from 
the Antofagasta and Bolivia Railroad, and Is a hundred 
and fifty miles by rail from Antofagustu 
Over fifteen hundred men are at vunk on the plant. 
To accommodate the workmen nl Chuqulcnmnta the 
eompam is building a city which will contain among 
other buildings a soldiers' burrocks, two public schools, a 
court house and telegraph and iioslal building, a thea¬ 
ter, a hospital, a public quarantine, a Protestant church 
mid n Catholic chinch, a music hall for workmen, ami 
a public llliinix The city will consist of two sections, 
one for foielgners and the other for natives It will 
probably be the finest Industrial town in South America. 
Work on tlie plant, the power plant, and the workmen's 
villages are proceeding rapidly, aud It In eviiected that 
enp|ier will Is* pmdueed within a year’s time. 

Air Pressures in Playing Wind Instruments 

I N an Interesting article In the PMloso plural ilaga- 
zint, Mr. Foord refeis to Hr Slone’s table of wind 
pressures required to play various notes of the scale 
on vnrlous wind instruments. The table Indicates that 
as the notes lise higher in the senle the air pressure 
necessmy to produce them Increases with most wlud 
instruments, although not with all In the clarinet, for 
example, tlie pressure decreases from the low notes to 
the high ones, varying from 15 Incites of water to 8 
inches. Mr. Foord repeated these experiments on the 
clarinet und saxophone, playing the whole range of 
notes first loudly aud then softly For the clarinet it 
Is found that tlie pressures full ns the notes rise, agree¬ 
ing with Dr Stone’s (able, although the Inverse law 
holds good for the oboe, bassoon, hortl. cornet, trumpet, 
euphonium, und bombardon. 

With the saxophone 11 Is found Unit the pressures 
corresponding to notes at the lieglnnlng and end of the 
register are equal, the pressure rising to u maximum at 
the note li about half-way through the scale 
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The purpose of thin journal is to reroid accurately, 
simply, and interestingly, the u arid's progtess in scien¬ 
tific knowledge and industrial achievement. 


Tolls Question in the House of RefHwentatives 

A LTHOUGH on grounds of decency and dignity 
there whs much to deplore In the debate which 
preceded the passage of the Telia llepeal IUll lu 
the House, It la jierhapH aa well (hat ita (ipisiiients 
should have given liame rein to Ihe prejudlcea und 
animosities wlileh characterized (heir aiieecltea These 
gentlemen have spoken and the eouutry luxa listened 
with close attention, with much enlightenment, and inci¬ 
dentally with no little amazement 
The country 1 i«n a right to expect of Ita representa¬ 
tives thHt whenever u subject of gime tutenmtlonal Im¬ 
portance, such us (Ills question of tolls, comes up for 
debute, It shall Is- considered strictl> upon Its merits, 
aud that the discussion shall lie free front (ho least 
taint of mere party lsdltlcs aud all the Insincerity, lij- 
pluj. and subterfuge which the "political game” implies 
Above all. u debate of this kind should never be vul¬ 
garized by the luterjeetlon of personalities 
Hay wimt he will, the most bitter opponent of reiieal 
must admit that this country Is on trial la-fore the 
whole world In Ihe matter of Its good fultli und the 
sanctity of Its treaty obligations There Is no getting 
a way from this fact; for the President himself, In n 
Jolut session of the two Houses, has so stated the situa¬ 
tion, telling t'ougrosK In simple words of unmistakable 
meaning, that the honor of the country was at stake 
Surely, anyone witli the most elcmeutury sense of 
ethics, or even of the common proprieties, must have 
felt that this was an occasion for cautious and digni¬ 
fied debate; and In the credit of many of the optsments 
of the hill, It eun lie said that their speeches were de¬ 
livered In this spirit. 

Hut, although many of the representatives stsike and 
voted against repeal under a mistaken hut sincere mis¬ 
apprehension of Ihe treaty, some of the optsysltbni 
were munlfesitv swayed by other motives than a desire 
to get nl the truth. Among these were subsidy seekers 
pure and simple; those who do not hesitate to stir up 
ruelal animosity; and not a few who dtd not disdain 
to descend to iiersouul abuse of the President himself 
As regards the last-named, It Is sufficient to say that 
envy has ever been the parent of malice President 
Wilson is ton firmly established in the confidence and 
resiiect of the country t" be shnken by the uugrv 'bat¬ 
tering of a few disappointed politicians 
There Is no doubt that the principal opposition to the 
bill comes from tin- coastwise shipping Interests nnd 
from the politicians. Such opposition as has been de- 
veloried among the public at large Is the result of an 
active campaign, in which the arguments have been of 
the most specious character, and hnve consisted largely 
In an npjienl to racial prejudice We hud hoped that 
this sort of tactics belonged to an earlier and cruder 
day No one seriously believes Hint the President has 
token Ills firm stand In favor of fulfilling treaty obliga¬ 
tions on any other ground than that of national honor. 
To suggest that he Is acting under pressure from any 
foreign power, nnd that he has made a "deal,” In which 
our own treaty rights have liecn used to buy off foreign 
Interference In Mexico or elsewhere. Is to do violence 
to the very qualities which have won for our President 
so strong a hold ii)hiii the confidence and high regard 
of the country, 

The Tolls Hill hus gone to the Senate strengthened by 
the prestige of Its passage through the House. The 
questions Involved are: First, can we ns a nation wiilch 
boasts of Its square dealing afford to repudiate u clearly- 
stated treaty-obligation? Second, Is there hh.v good rea¬ 




eon why a large portion of the revenues of the Canal, 
built, as It has been, by all the people of the country, 
should be diverted to that exceedingly small minority 
of the people who own and run our coastwise shipping? 
We believe that the patriotism aud clear thinking which 
carried the bill through Ihe House will prevail In the 
Senate also. 

The North River Bridge Problem 

P ROMINENT among the great engineering quee* 
t,lous which perennially thrust their way Into 
public notice through the medium of the public 
press, Is that of the construction of a bridge across the 
North Illver. Ho many have been the ways nnd means 
which have been proposed for putting through this work, 
that the public will welcome lu this Issue the clear aud 
comprehensive letter from Gustav Lindenthal, who a 
quarter of a century ago made the first definite proposal 
and working pluua for a bridge across the North River. 
As Bridge Commissioner under the Mayor low admin¬ 
istration, the w-rlter of this letter had every opportunity 
to become acquainted with the Urn and outs of the con¬ 
struction aud operation of great public utilities, and 
notably of the great bridges which have been built 
across the Hast River. 

Every one admits that the time la ripe for the pro¬ 
vision of larger and more rapid facilities for Intercom' 
muntcatlon between New York and Jersey City; and 
the two questions u|sm which there may lie division of 
opinion are first, as to whether this communication 
should be established by a single monumental bridge 
or by multitudinous tunnels; and second, ns to whether 
the results cau be best achieved by public money, that 
Is by the oltica and Htates concerned, or by private 
capital. 

Judged on the score of the eaiwclty afforded for a 
certain cost, there can he no question thut a bridge Is 
to Is? preferred to tunnels. A bridge such as that Illus¬ 
trated In this Issue, costing $70,000,000. would have the 
same capacity ns nlue pairs of tunnels, costing $1N0,- 
000,000, Next to the rallroud trafi'c, the automobile 
traffic will lie the largest; und it Is certain that the 
multitudinous automobiles und motor trucks would 
travel with more safety and convenience by way of a 
bridge thaii through tunnels that must be three miles 
In length If the grades arc to be kept dow-u to u reason¬ 
able limit There would be serious fire risk in sending 
a heavy automobile trnfilc through a three-mile tunnel, 
and the problem of getting rid of the noisome gases 
In tunnels of such a length Is a very serious oue Indeed 
indeed, the difficulty of ventilating tunnels of that 
length that were carrying a heavy automobile and motor 
truck traffic wmuld seem to bo almost tuauperable. 

To insure Its success, any plan for connecting Man¬ 
hattan with New Jersey should Include the co-operatlou 
of the railroads, at least so far us the handling and 
distribution of freight Is concerned. The present 
method of distribution by cat float and trucking, not 
only encuml-ers the river and the Manhattan piers Hud 
marginal streets, but if is antiquated aud altogether 
Iwhlnd the best modern practice. The city lias under 
advisement plaus for u great marginal elevated freight 
isllroud and storage warehouses, which would lie ren¬ 
dered doubly efficient if the freight trains were brought 
lit to Manhattan over u bridge to a connection with the 
marginal elevated trucks. 

As to the question whether the bridge should he Imllt 
with public or private funds, we think there can la* no 
doubt that the latter plan, as outlined in Mr Llnden- 
thnl's letter, would l>e the more satisfactory He tells 
us tbnt every one of the four existing East River bridges 
cost from NO to 120 per ceut more than the original 
estimate at the time the bridges were authorized, and 
this is only In keeping with the sad exio-rlence which 
New York city aud State have had with regard to other 
luiistrtunt engineering works thut have been Imllt with 
public funds. The Catskill Water Supply, originally 
estimated to cost $100,000,000, will probably total nearer 
$200,000,000 by the time It Is completed; and the Erie 
FanaL estimated to cost $100,000,000, promises to cost 
nearly $150,(KK),000 

If the present grossly unfair treatment of the rail¬ 
roads shall come to an end, that Is to say. If they are 
once more [s-rralttcd to operute according to true econ¬ 
omic laws and, therefore, should feel justified lu faclug 
large expenditures In Improvement of their systems, 

I hey will probably find the proposed railway connection 
with Manhattan an attractive proitosltlon; and If the 
two .States, New York and New Jersey, should co-oper¬ 
ate. we underat a iid that there would be no difficulty 
whatever In securing from private sources the $70,- 
000,000 of capital needed to build the bridge. 

Dr. Zimmerman’s Aerodynamic Studies 

A NOVEL and most Important line of work In ad¬ 
vancing aeroplane design has been inaugurated 
by the section for scientific aviation of the Ber¬ 
liner Hereto ftir LuftscMffahrt, The task was to deter- 
mine and correctly measure vital constants of u Grade 



aotKtplaiMk *tnlt wrijffeti 
oMnertta, and.MSt 'MMttkPR 
ertte osdliatiotu. Dr. abnmertaftft, 
theory of these Investigations wtNkti 1 

work, which with the rather primitive . 

at his command took no lew thfifi tfftlto dftg». 
found that to take these t 

any finished machine speed!!, ----—, 

ttraly new accessory to the flying auwtolne fa 
« targe dome-shaped building, with facilities tor*#e#- 
pending the aeroplane In any deetrefi fftsMon, so that 
It to free to oaetllate only about the art* to be*#?#*/ 
gated, with windlasses, nnd also swinging guKeries, % 
which any portion of the machine can be approftritaf 
without disturbing the rest. , v *,»'' 

These constants are at present only partly Wwmh $4: 
correct understanding of the several MM of toerti*- : 
oscillations (the various axes, fixed hir the amt*K 
ment of weight, about which a machine begtag to rock, 
if lu equilibrium Is disturbed In different ways) wW 
simplify the all important stability problem, which hftft- 
so far been dealt with only by cut and try methods, and. 
which In the aeroplane la a matter more of dynamics, 
than of statics. It will give us safer and more useful 
machines. 4 

Such an advauce Is more beneficial than a new neeoiR. 
made by a flying virtuoso, who cannot Impart his per¬ 
sonal, almost subconscious art to others. 

The Composition of Air nnd Raln-wmter in 
the Antarctic 

O NE of the most Interesting undertakings of Xlr. 
Charcot’s expedition to the Antarctic in 1909 
and .1010 was the collection by Ensign R, EL 
Godfrey of the French navy. In accordance with the In¬ 
st ructions of A. MUntz, of a great numlicr of samples of 
nlr and meteoric water (rain and melted snow), which 
have since been analysed In Haris. An elaborate report 
on the analyses has been published by Messrs, ftlflnts 
und Lalnft lu the Anmlcs dc Vlnstitut Vational Agra- 
nomit/uc. In order to determine the amount of nitric 
add In the atmospheric precipitations of the Antarctic, 
samples of meteoric water, as collected, Were dosed with 
u small qunnttty of itotasli, concentrated by evaporation 
over h flume, mixed wttli alcohol, and hermetically 
sealed. This substance Is supposed to be formed by 
the electrical discharges of thunderstorms; a belief 
supported by Ihe fact of its relative abundance In trop¬ 
ical regions, and Its ulmost complete absence at great 
altitudes, where thunderstorms rarely occur. The sam¬ 
ples brought back by the Charcot expedition show that 
it Is approximately bn abundant In the Antarctic as In 
Europe, despite the rarity of thunderstorms In high 
southern latitudes. It may, however, be produced else¬ 
where and carried thither by the winds. Other sam¬ 
ples, collected by a different method for testing the per¬ 
centage of ammonia, show that the latter substance 
occurs In about the same quantities in the Antarctic 
us in middle latitudes Humpies of Hlr were collected 
for the puriwse of testing the amount of carbon dioxide. 

In the atmosphere of the world as h whole this gas has 
heretofore been stated to form a little less thau 3 part* 

In 70.000 by volume. Determinations by MUntz and 
Aubln at a number of places in the northern hemisphere 
give u mean of 2.82, while nt Cape Horn they found 
only 2.5(1. The menu of all the samples collected by the 
Charcot expedition shows the strikingly low value of 
2.00. 

The Monthly Weather Review 

P ERSONS Interested In meteorology will be glad 
to see in the January, 1914, number of tb» 
Monthly Weather Review a return to something 
like the scope and character which made this journal 
one of the most useful periodical publications of the 
Government prior to July, 1900, The status of meteor¬ 
ology in the United Htates is peculiar in the fact that 
all but a very small percentage of its devotees are con¬ 
nected with the official Weather Bureau, either as paid 
employees or as volunteer observers, and are therefore 
entitled to be supplied with professional literature at 
Government expense. For tills reason It seems Impos¬ 
sible to maintain an Independent meteorological Jour- 
nal in this country. The admirable American Meteor* 
ological Journal, published from 1884 to 1896, waa not 
only 0 labor of love, hut a source of heavy expense to 
Its editors. After It ceased .publication the official 
Monthly Weather Review gradually broadened In seope 
and became known throughout the world as the mouth¬ 
piece of American meteorology. In 1007 the Weather 
Bureau established a more strictly technical and de¬ 
cidedly Iras readable publication known as the Bulteiin 
of the Mount Weather Observatory, and in 1900 the 
Monthly Weather Review became mainly a bulky col¬ 
lection of climatic statistics. Its literary features, 
though not entirely eliminated, were meetly devoted to 
questions of local climatology. In short, from July, 
1000, to the beginning of the present gear, the United 
States possessed no Journal of .general mrteotok«r, aneh. , 
as lias now, very fortunately, been r*wt*WUhed; 
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An elaborate ropartontiw ffawtio# of mote abatement 
tad the DtotriAasthm Of the railway terminate will be 
pMOabtod la * few months’ dam by a oommittee of the 
Ohittco Aaewtetlon of Commeroe. The work of the 
eonunfttee waa ocmmanoed in 1911, and in the interim 
It 4 m made * moat extensive study of 4,600 miles of 
idhntr trank, inetadkm nearly 100 railway yards. 

BnaKral Torpedo Beoetd.—The United States cruiser 
"CaUfomia" reoently established a newreoord for torpedo 
firing during battle praotioe off the eoast of California. 
The firing took plane at a range of 3,000 yards when the 
cruiser was steaming at 10 knots. The first five shots 
were bull's eyes, the sixth was a miss, and the seventh 
torpedo stuck in the tube, and according to the rules 
wall counted as a shot. 

Another Largs Meter Skip.—Thera was launched by 
Messrs. Borland A Wolff on March 12th a large motor 
ship, the “Fatetria," for the East Asiatic Company, 
who axe the owners of the “Selandia,” and sister ship. 
The “fatetria” is 381 feet long, SO feet broad and hae a 
grow tonnage of 4,600. The main engines will consist 
of a pair of Burmeister A Wain four-stroke, six-cylinder 
Diesel engines, with two auxiliary Diesel engines for the 
air compressors and dynamos. 

An (MB Banter Beeerd.—The freighter “Santa Crus" 
strived last month at San Francisco with a new reoord 
for the passage by way of the Straits of Magellan. 
From the time the veesel left Sandy Hook till she slowed 
down off Los Angeles harbor, the engines were run 
full speed without a stop, and the distance of about 
18,000 miles «u made in 47 days and 4 hours. The 
“Santa Crus” is an oil burner, and therefore did not 
need to put in at any port for fuel. 

The Soa and the Sum Canals Compared.— William C. 
Redfleld, Secretary of Commerce, in a reoent address 
drew attention to the fact that the number of shipe 
passing through the river and canal oonneoting Lake 
Huron and Lake Superior amounted last year to nearly 
three times the number that passed through the Suez 
Canal. To be exact, 14,910 vessels of 30,974,123 tons 
passed through the Great Lakes Canal, while 5,300 
vessels of 20,275,133 tons passed through the Suez 
Canal. 

The Situation at Cueuracha Slide.— The last number 
of the Canal Record states that approximately 1,000,000 
cubic yards of material has been dredged from the toe 
of Cueuracha slide. The dredges began operation there 
on October 26th, 1913. On March 4th the channel at 
the base of the slide bad a minimum width of 190 feet 
and a minimum draft of 20 feet at the level of Qatun 
Lake. The removal of this material has caused a marked 
lowering of the masses of material in the upper roaches 
of the slide 

A Concrete Hardening Material. —Mention is made by 

the Engineer of a concrete hardening material contain¬ 
ing 95 per cent iron dust or Iron flour, which is mixed 
with cement for finishing the surface of concrete floors. 
From 15 to 25 pounds of the material is mixed with 
100 pounds of the cement while dry, and one part of this 
mixture to two parts of sand is used for the top coat, 
which varies from one half inch to one inch in tliiokncss. 
It is said to make a hard and durable floor. It is service¬ 
able also in making new concrete adhere to old concrete 
in repair work. 

Canal Machinery Should Be Bold.—' The suggestion has 
frequently been made that the canal excavating machin¬ 
ery might be used to good effect in levee work on the 
lower Mississippi, or that some of the machinery might 
be used to build the Alaska railroad, or to do general 
river and harbor work in the United States. Col. 
Goethals reoently told the Seuate Commoroe Committee 
that it would be more economical to purchase new 
machinery outright for the Mississippi improvements 
than to remove and repair the canal machinery. The 
only part that might be utilized would be some of the 
dredges, and these, be thought, would be of doubtful 
utility. He recommended that cars, dredges, engines 
and all other machinery be told to South American 
interests whioh wish to use them in railroad building. 

United States Collier “Jupiter” Makes Over IS Knots. 
—The Navy Department U much gratified with the 
performance of the large collier “Jupiter, A in which is 
being tried out a system of electrical speed reduction. 
The motive power consists of a turbine-drive, direot- 
oonnected to a generator, current from whioh drives the 
propeller shaft motors. The contract calls for the 
maintenance of a speed of 14 knots for 48 hours con¬ 
tinuous steaming. On the reoeut official trial the 
collier maintained 16.1 knots for 48 hours, an cxoellent 
performance, which compares favorably with that of 
the sister ships “Neptune” and "Cyclops-" The former, 
fitted with Westingbouae reduction gear, has main¬ 
tained 14.90 knots for 48 hours, and the "Cyclops,” 
fitted With reciprocating engines, has maintained 1161 
Hwt te fty f fr t samt togth <rf 


The Fourth International Botanical Congress wfll be 

held in London, May 22nd-29th, 1015. 

Paint From Bean*. —From Manohuria comes the in¬ 
vention of a new paint that is both waterproof and fire¬ 
proof in addition to being oheap and durable. ‘‘Solito" 
is the name of this new product, and three months after 
its introduction it found a ready market in Shanghai, 
Harbin and Tientsin. It is reported that the Japanese 
navy is testing it with a view to adoption. "Solite” 
is made from bean oil whioh is produced in tremendous 
quantities in Manchuria. 

An 1,800 Years Old Egg.— An egg which cannot lie said 
to be fresh is one which dates from 1,800 years back. It 
was found during recent excavations made at Nikopolis, 
in the tomb of an 11 months old child, Sextius Rufus. 
Already more than 80 tombs have been explored by the 
architological service in this ancient city, which was 
built to oommemorate the battle of Aotium. Among tho 
finds are a quantity of gold jewels, aleo pottery and lamps 
ornamented with elegant figures in relief. 

The Kritslnger Comet. —A cablegram received at the 
Harvard Observatory from Kiel announces tho disoovery 
of a comet by Dr. Kritzitiger of Bothkamp, in tho follow¬ 
ing position: 

March 29.6171 G.M.T. 

R.A. 10h. 11m. 39.2s. 

Deo. —0“ 30' 45” 

The comet had a daily motion of -f-3m. 08s. in R.A., 
and +32' in Dec., and was visible in a small telescope. 

Further Exploration of the Abor Country.— The north¬ 
east frontier of India has become the theater of active 
and much-needed exploration by British officials, begin¬ 
ning with the operations of the punitive expedition sent 
against the A bore after thu murder of Messrs. Williamson 
and Gregorson in 1911. During the past winter, a small 
party was engaged in exploring and surveying the 
country of the Akas, the most westerly uf the Abor 
Mishmi group of tribes. This region had not boon 
entered by a British party sinoe 1884. 

Shorthand Taught by Moving-picture Slides.— The 
value of illustrated moving-picture slides for teauhiug 
shorthand is being successfully demonstrated by a school 
of Newark. The principal, A. J. Harding, who origi¬ 
nated and developed the scheme, has boon working on 
it for the past year and recently hegan its use in tho 
shorthand department. The moving-picture idea is not 
only pleasing and agreeable, but is an incentive to the 
student to accomplish more, for tho reason that he is 
appealed to from a more interesting point of viow. 

Tomato Seeds for Fodder.— The Chamber of French 
Oommeroe at Milan announces successful attempts to 
produce a valuable cattle-fodder from the tomato seeds 
which are a by-product of the canneries. The seeds are 
desiccated in drying-furnaces and then sifted to separate 
them from the woody filler of the debris. They are then 
crushed by heated mill-stones and the oil which they 
oontain in considerable quantities is separated by a 
hydraulic press. The residue is pressed into loavos each 
about two kilogrammes in weight. According to tests 
at tho Agricultural Station at Portici, they contain an 
abundanoo of protcida and carbohydrates. 

Explorations In Northeastern Siberia, on an extensive 
soale, have been undertaken by Iden Zeller, especially 
for the purpose of making ethnological collections for 
the museums of Hamburg and Leipsio. Starting from 
Yakutsk with a column of natives, the explorer expects 
to sledge first to the Kolyma River, where he will spend 
the latter part of this year. After an excursion all the 
way to (’ape Deshnev, he will travel west to the Yana 
River, and sledge over tho ice to tho New Siberian 
Islands, where he has been commissioned by the Russian 
government to erect a bronze tablet in memory of the 
late Baron Toll. Later he will explore along the lower 
Lena and then wostward by way of the Taimyr peninsula 
to tho Yenisei and the Ob. He hopes to complete thiB 
remarkable journey Late in tho summer of 1016. 

The Abnormal Propagation of Sound Waves in the 
Atmosphere is disoussed in a reecnt paper published in 
Tokyo by 8. Fujiwhara (who in other memoirs lias 
spelled his name “Fujihara” and ‘‘Fujiwara”). The 
existence of regions of audibility lyiug farther from a 
source of sound than regions in which the Bound was 
inaudible ("zones of silenoe”) has been reported in con¬ 
nection with certain great explosions by G, you deni 
Borne and A. de Quervain, and made especially promi¬ 
nent by Alfred Wegener, who sees in this phenomenon 
tho result of total reflection of sound from an upper 
atmospheric stratum of great tenuity, Mr. Fujiwhara 
has collected numerous reports of the audibility of great 
explosive volcanic eruptions in Japan. He finds that, the 
existence of a silent region is a usual phenomenon, and 
that the region of audibility always lies in a special 
direction from the source of the sound; viz., the Home 
direction as the axis of the region in which sand and 
ashes fall from the volcano. The principal factor in the 
anomalous propagation of the sound is the wind, and the 
phenomenon is found to be olosely related to the pro- 

tiling type of weather. 


The New Noiseless Zeppelins. —The new army Zep¬ 
pelin V oruised over Berlin recently with hardly any 
noise whatever In the past Zeppelins have been 
conspicuous by reason of their noise. Their approach 
was heralded long before they apjieared, by buzzing 
motors. The latest Zeppelin, the ZS, flew over Santis 
Mountain in the Canton of Ap|>enzoll on April 1st, and 
in so doing (Teated a new height reoord for dirigibles 
of 10,(XX) feet. 

Entries for the Gordon-Bennett Aviation Cop. —Ac¬ 
cording to Flight the following entries have been made 
to the Royal Aero (Tub: Messrs. A V Roe A Co , Ltd., 
Manchester; Sopwith Aviation Company, Ltd., Kings¬ 
ton-on-Thames, British and Colonial Aeroplane Com¬ 
pany, Ltd., Bristol; Cedric be Com pan v, Shoreham 
(two machines); Messrs. Vickers, Ltd , Frith and Lon¬ 
don. The race will tie held in France m Heptemlmr or 
October next, and the Itoyal Aero Club a ill select from 
the foregoing entries throe competitors to represent the 
British Empire. 

An Aerodynamic Laboratory for Massachusetts Insti¬ 
tute of Technology. —The first structure that tho Massa¬ 
chusetts Institute of Technology lias caused to be erected 
for its own uses on its site in Cambridge is the new 
aerodynamic laboratory. The building is finished and 
the apparatus is in process of installation. This, to¬ 
gether with the fact that Technology has already insti¬ 
tuted courses in the study of this science, makes it the 
first College in the land to bo fitted to prepare students 
for what must m the future he an exceedingly important 
lino of development. The portion of the equipment 
tliat is first to be installed, in fact, is nearly ready for 
use, is the four-foot wind tunnel with its accompanying 
blower. This is of the pattern now in use at the National 
Physical Station at Teddlngton, England. 

A Giant Hydro-aeroplane. -The Jeanson-Collieux 
hydro-aeroplane is one of the largest machines ever built, 
rivaling indeed even the machine of Sikorsky. It is 
stated in the French press that the machine flew several 
milcB recently above the Seine River at Pnel. The 
machine is carried by a single boat having a' single 
hydroplane step. The boat is 28 5 feet long by 8.6 feet 
beam. The aeroplane portion consists of 'two” tots of 
biplane surf acre arranged in tandem The span is 27 
meters (88^ feet) and the total lifting surface 145 square 
meters (1,560*4 square feet). Within the boat body are 
two 200 horse-power motors connected by sprocket and 
chain with a single air propeller 5 meters in diameter. 
The total weight of the machine with Us pilot, assistant 
pilot, two mechanicians and fuel and oil for a 15-hour 
flight, (1,600 kilometers—994 miles) is 4,700 kilogrammes 
(10,360 pounds). 

The Race to Bermuda.—An aeroplane race from New 
York to Bermuda, oVOr a flying course of 700 miles, is 
being organized for the coming summer The machines 
are to leave here in the last week of June or tlie first 
week in July. Prize money to the amount of S25,000 
well he awarded upon I heir arrival in Hamilton Harbor, 
Bermuda. If tho raoo actually takes pirns- it will be 
extremely instructive because u will shed much light 
on the possibility of crossing the Atlantic in machines 
of the present day, for the oversea fl>iug course will be 
praetieully one third of the distanee whioh machines 
entering the transatlantic race would bo expected to 
cover. For a long stretch the aviators will Jiave to fly 
without any land in sight, relying only upon the com¬ 
pass. Tin- aeroplanes entering for the race will bo re¬ 
quired to carry wireless outfits capable of transmitting 
signals to a distance of 75 miles. 

France as an Aeroplane Power —A seriouB controversy 
has arisen in France, which is the direct outoome of the 
groat national ooroplaue subscription inaugurated two 
years ago, and as a result of which 208 aeroplanes were 
presented to the French army Of these, all but 33 
were in active use at tlie end of last Octolier. These 
aeroplanes were an addition to the direct orders placed 
by the army. It is alleged tliat tile aeroplanes bought 
through tlie national subscription were not new, and 
that the orders for new machines fell short by 200 of the 
number vots-d. Tlie National Committee, of oourse, 
repudiates the charges indignantly, but the French 
newspapers seem to think it only loo probable that 
certain manufacturers did, in fact, seize the oppor¬ 
tunity to dispose of machines not of tho most recent 
and improved type. The investigation started by the 
National Committee at least served the purpose of 
calling attention to Franco's aeroplane strength. In 
the first year 320 aeroplanes were delivered at the depot 
at (Tialais-Miiudon, while the definite orders placed for 
1913 amount to a total of 431. of whioh 286 had haon 
delivered at the end of October last and the balanoe 
by now. As a result, 751 aeroplanes have been acquired 
by the aeronautical establishment of tho French army 
during the post two years and close upon 1,000 ma¬ 
chines sinoe the beginning of 1911 Rldriot alone has 
built 181 military machines and Henry Farwan 106. 
No wonder that France has a real aeroplane in¬ 
dustry! 





SCIENTIFIC AMH8CAN 

The Plumbing of the Human Body 

The Surgeon as a Sanitary Engineer 



I N the history of every science we can point to cer¬ 
tain landmarks, milestones as It were In the road of 
progress, which stand out prominently from among the 
general level of gradual advances. Such epochs mark 
the ushering In of a new era, the opening out of a new 


Has auch a point been reached In contemporary medi¬ 
cine? Am mncb has been hinted by some members of 
the medical profession, and only the future ran show 
to what extent their anticipations will prove warranted 
by subsequent developments 

If we look back to the earlj, tlnys of the history of 
medicine we find a very crude hypothesis, the Immoral 
theory, forming the basis of medical teaching and prac¬ 
tice. According to this, the cause of disease lies In the 


testlne is held In place In the human body. 

It must tie remembered that the u|>rlgbt posture of 
man is presumably a somewhat late acquisition In the 
progress of his evolution. There are Indications that 
various structure* of the body, and In particular the 
abdominal viscera, have not yet fully become adapted 
to the comparatively new conditions of erect posture. 
How far unusual mechanical stresses may go In modify¬ 
ing anatomical structures will be seen from one of the 
accompanying Illustrations, which shows the spinal 
column of a brewer’s drayman, twisted all out of shape 
to meet the "new conditions" of the stresses produced 
in the habitual carrying of a cask on the right, shoulder. 
Another engraving shows the elbow Joint of a coal 
trimmer. It baa become much strengthened by but* 


due stress, caused by Injudletow atttte dp aftfcftfc 
living, these bands gradually eutgnoer their peeper 
limits, and Instead of being merely aupposttog tt —baw, 
and thus useful, they become distorting members, eeu 
lag the intestine to become kinked, r-^ —■*-*— -* 
passage of material through It more. u__ 
ftras, according to lane, arises thm• 
known as intestinal stasis. The ptmaWaff of 
body Is out of order and stagnant Poteoas, toxldiieea- 
ucta, which ought to be discharged, are retained i a the 
body and produce effects manifesting tfcemeelvm la * 
great variety of ways. * , 

As regards the harmful influence thus exerted, Sir 
Arbuthnot Lane, in an address delivered at the North 
hast London Post-Graduate College, says: 



human economy. In which the balance between the four 
“humors" has In some WHy liecorae disturbed. Rem¬ 
nants of this speculation are still found In our every¬ 
day language, In such expressions as "melancholic" 
or "choleric" temperament—since the humors (Greek 
chole, bile) were supposed to determine a man’s tem¬ 
perament 

Since the days of Pasteur we have become accustomed 
to seek an external cause for many diseases, which owe 
their origin to tinctorial infection 

But this Is only h partial solution of the problems 
presented by disease, for It Is well known that we all 
dally take Into our bodies countless microbes without 
suffering any observable 111 effects. 

In fact, microbes have little or no terror for the man 
“In perfect condition”—before they can gain a foot¬ 
ing the ground must have been in some way prepared 
for them, there must be “predisposing” clreuinstances. 
This, of course, has long been well understood, hill It 
would seem that one very Important pmllsiiostiig factor 
has not been fully appreciated or traced to its ultimate 
source. True, it has always been real I red that disturb¬ 
ances in our alimentary tract wert responsible for 
many more or less grave consequences and predisposi¬ 
tions for disease True, also, that Prof. Metehnlkoff 
in particular taught very emphatically the deep signifi¬ 
cance of fermentative changes going on in the intes¬ 
tine, and their probable relation to the premature 
“ageing" of the Individual. 

But if the views now put forward are substantiated 
by further evidence. It would seem that one of the 
dominating factors producing many of the disorders of 
our alimentary tract, with the far-reaching consequences 
In their trail, had not hitherto been properly appreci¬ 
ated. This factor Is in the first Instance purely me¬ 
chanical, and relates to the manner in which the In 
d 
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Via. 5,—Elbow Joint of a coal trimmer. 

tresses of tione which Increase the area of the articular 
surfaces and render the fit more accurate. 

These advantai/es haw been pained at the expense 
of an abnormally limited rani/c of flexure, the photo¬ 
graph showlug the arm in its limiting position. 

These are examples of some of the changes produced 
in the human anatomy by nature's efforts to meet new 
and unusual conditions As is clear from the illustra¬ 
tions given, the result Is far from being wholly happy— 
an advantage Is gained at the expense of some more 
or less undesirable deformity. And what has this to 
do with disorders of the alimentary tract? The connec¬ 
tion is obvious enough once It has been made clear, as 
it has been by the labors of Sir Arbuthnot Lane. Na¬ 
ture, In Its effort to afford adequate support to an intes¬ 
tine deiirlved of Its original resting base, the abdominal 
wall, produces here and there special supporting bands 
—crystallizations as H were of Itnea of force, lines of 
tension—lo suspend certain loops of the canal. If the 
matter stopped there, all might be well. But under be-. 


“Perhaps the best scientific confirmatory evidence I can pat 
forward of the harmful effect of defective drainage, both of 
the body aa a whole and of the several tissues which consti¬ 
tute it. baa been afforded recently by tbe remarkable experl- 
raenta of Carrel in tbe growth of living tleaue, in which he baa 
shown that tlaeoca are Immortal, and grow to the greatest 
advantage If the drainage of tbelr toxic products la carried 
out effectually.” 

The field thus opened up by Lane has been entered 
by a number of prominent members of his profession, 
whose findings seem to substantiate his views. Says 
I>r. WUUam Seaman Balubrldge In the Boston Modiaal 
and Burpical Journal: 

“It seems to mo that he (Sir Arbuthnot Lone) makes 
ont a very,good case for hit mechanical or evolutionary theory 
of the origin of all the adventitious structures which, In hts 
opinion, play so Important a part in the production of chronic 
intestinal stasis. It may be said, however, that much work 
needs yet to be done before any theory can bo firmly establisbsd. 
We are only beginning to explore the field which he has opaaed 
to us. The establishment of the existence of these various ' 
structures takes ua a long way. We have yet to determine 
more about tbelr origin, and to follow the leads which be has 
given us with reference to the far-reaching effects of the con¬ 
ditions brought about by the development of these structures. 
The field, it seems to me, Is one of tbs most alluring and 
promising which modern medicine fad surgery present It if 
certainly rich In promise for the many who. otherwise, would 
be doomed to more or leas complete chronic Invalidism." 

IP tbe diagnosis of stasia, X-rays are moat vmtaehto 
In dlscloeing kinks in tbe Intestine. Tbe treatment may 
consist in medication, In “ironing out" kinks by Jodi- 


*icable. This may consist merely In tbe cutting of * 
at the adherent bands, or in extreme meet, the firmfaff 
part of the large Intestine (dolon) may be a 
1. ’short-circuited or removed. The cole 
often to be a rather unmfeemary audio* 
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I f we wave liked t» select the one eieroent of supreme 
Importance among the many which go to make up 
naval efficiency, we should unhesitatingly name the 
personnel—the officers and men- In saying this, we are 
mindf ul of the fact that In previous articles of- tills 
asrtas we have Shown that the instruments of war will 
have a muc h greater influence In determining the Issue 
«f naval battles of the future than they had In the days 
ef sail power and the smoothbore. The highly technical 
and scientific character of war material—ships, guns, 
tnstrnments of pnefadon, etc.—undoubtedly has exer¬ 
cised a general leveling effect, and has tended to give 
materiel a greater relative Importance aa compered with 
personnel than obtained In an earlier age. While that 
la undoubtedly true, and no amount of dash and cour¬ 
age can counterbalance a gnat superiority of the enemy 
in materiel, the fact remains that, whan the contending 
fleets are approximately equal in strength, the Issue of 
the fight will be determined by the Judgment and skill 
of the officers and the discipline and courage of the en¬ 
listed men. for proof of this we do not have to go 
further back than the Russo-Japanese war and the 
often-quoted battle at Tsushima. In that great fight 
the fleet* were fairly well matched; Indeed, If there 
was any advantage, it lay with the Russian fleet, the 
leading ships of which represented the most advanced 
practice in naval construct Ion. Moreover, there was 
a decided superiority in the number of armor-plerclng 
guns carried by the Russians. 


highly trained and experienced officers and thoroughly 
disciplined crows, whereas the personnel In the Russian 
fleet consisted of officers of little experience In naval 
maneuvers and the enlisted force was largely made up 
of absolutely untrained crews, many of whom were 
making their first voyage In a warship The result 
was Inevitable, and the really excellent first fighting 
line of the Russians, poorly maneuvered and unable 
to either seriously hurt the enemy or to present that 
defense which a well-directed fire always offers, was 
completely overwhelmed In one of the briefest and most 
sweeping victories recorded in all the history of naval 
warfare. 

The preceding articles of the present series on our 
Navy have been so largely critical that It Is with relief 
that we turn to a phase of the question In which we 
can apeak of the Navy in terms of unqualified com¬ 
mendation. It Is our belief that the personnel of the 
United States Navy, as regards both the officers and 
the men, la the most efficient to be found in any of the 
ns vie* of th« world. Mfn people, from the very begin¬ 
ning of our history, we hare shewn a peculiar aptitude 
for the sea; and this is true both of the Navy and of 
the merchant marine. Our dipper chip* of the middle 
period of the nineteenth century were the fastest and 
most' ably handled of any that have ever flailed the 
seven seas; and In the war of 1818 it was proved over 
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complicated duties involved In the command of a war¬ 
ship, and In the maneuvering of aquadrons and fleets 
upon the high seas, to realise that the successful dis¬ 
charge of the duties of a naval officer Imposes a strain 
upon his physical and mental powers, so great that It 
can be successfully endured only by men of exceptional 
physique, training and ability. From the time of his 
graduation from \nnapolls, the naval officer, whether 
as ensign, lieutenant, commander, ceptalu or rear ad¬ 
miral, baa Imposed upon him duties which for their 
successful fulfillment will make heavy demands upon 
his physical and mental equipment His rise In the 
service will depend upon his ability and seal, and upon 
the nature of the service regulations which are made 
for passing him up from grade to grade as he rises In 
rank. His seal and abilities are personal to himself; 
but the service regulations, so far as they govern his 
rise, are arbitrary. As matters now stand, the regula¬ 
tions for the promotion of officers are extremely faulty; 
for they tend to keep him so long In the lower grades 
that by the time he Is promoted to the command of 
squadrons and fleets, he Is long past hls prime, and 
therefore Is not able to do Justice to himself or to the 
service under the very exacting duties and graver re¬ 
sponsibilities that have come upon him. 

The admiral who leads Into battle a fighting line of 
twenty dreadnoughts la responsible for 20,000 men and 
$200,000,000 worth of the nation's property, which, 
through hls momentary Indecision or error, may be 
destroyed in an hour’s time and would take many long 
years to replace. A rear-admiral Is responsible for 
860,000,000 worth of property, and each captain for 
810,000,000. Weighed In the monetary scale, the re- 
aponslblUty of these officers Is enormous The financial 
loss In the event of defeat, however, Is Insignificant 
compared with the fact that the annihilation of that 
battleship line would mean for the United States the 
complete collapse of our foreign policies, the loss of 
our insular rwssesslons and a blow to our lately-ac¬ 
quired prestige as a leading world power, from which 
it would take us many a long decade to recover. Evi¬ 
dently the men who hold command rank, all through 
the grades from lieutenant-commander to admiral, 
should represent the very cream and flower of the ser¬ 
vice. They should leave each grade thoroughly equipped 
with the knowledge and facility which can be gained 
only by serving tho term of years Incidental to the 
various grades, as they pass through them. Further¬ 
more, the naval officer should be possessed of that 
almost Instinctive quickness of perception and action, 
which can result only from years of experience in that 
particular grade in which he Is serving when the criti¬ 
cal hour of battle arrives. 

Are the conditions which govern promotion among 
the officers such as will secure the above results? 

They are not; for unfortunately the present laws as 
determined by Congress are not such as to bring the 
best of our officers to the upper grades sufficiently early 
in their lives to give them that combination of mental 
and physical vigor and ripe experience which Is neces¬ 
sary to make them fully efficient 

The total number of Hue officers and the number in 
each grade are determined each year by Congress; and 
there Is no prerogative of Congress which it guards 
so jealously and with regard to which It is so sensitive 
as that of fixing the number of our land and naval 
forces. Thus, for the present year Congress has deter¬ 
mined that there shall be 18 rear-admirals, 70 captains, 
111 .. martin 170 Ueateaant-ooauoandere, 800 lieu- 


tenacts, and 890 Junior lieutenants and ensigns En¬ 
trance to the Navy is by way of the tiaval academy at 
Annapolis, and entrance to Annapolis * H by appointment 
under a law which grants to each Congressman and 
each Senator the privilege of apimlntlng two young men 
to the Academy. Also forty are appointed each year 
by the President 

Now, under this arrangement the Naval Academy 1 b 
sending Into the service from M0 to 100 graduates per 
year That Is the supply; and every one of these young 
men, as he leaves the Academy, should have a reason¬ 
able expectation that he will rim* steadily by merit 
and promotion from grade to grade, until he reaches 
command and flag rank, that Is to say, the rank re¬ 
spectively of lieutenant-commander and admiral. 

It Is evident that, since Congress limits, each year, 
the number of officers In each grade, promotion from 
the lower ranks can proceed only as fast as vacancies 
occur. These vacancies are due to retirement on ac¬ 
count of age (62 years) or to death, disablement, resig¬ 
nation, dismissal, and other causes The total vacancies 
from all causes amount to not over 60 per year. 
Hence, we have n situation In which line officers are 
entering the service at the bottom at the rate of ISO per 
year, and leaving It at the top at the rate of 60 per 
year, with the result that there Is an ever-increasing 
congestion in the lower grades 

Now the mischief of all this is that, unless the sys¬ 
tem be radically changed, our enslguH will be about 
forty years old before they are promoted to be lieu¬ 
tenants, and they will be about fifty years old before 
they reach the rank of lieutenant-commander, fifty-six 
years old when they become commanders, and well on 
the way to the Biblical "three-score years and ten" 
before they can captain a battleship. From this situa¬ 
tion results the serious evil that, when the officers reach 
the ranks of captain and rear-admiral and are entitled 
to the command of battleships and squudrons, they have 
long passed that age In which they would huve been 
most fit, both physically and mentally, to perform the 
difficult duties pertaining to these commands. 

This congestion can be met • First, by applying the 
principle of the survival of the flttcat, and sclrctinff 
every year the beat of the officer* in each grade for 
promotion to fill the vacancies in the grades above; sec¬ 
ond, by removing those officers that are not selected 
to a reserve list. Those selected would constitute the 
“active” Hat, and from this list would be drawn the 
officers for tho fleet In full commission. Those not 
selected would be transferred to a reserve list, from 
which would be drawn the officers for the ships In 
reserve and for duty on shore 

But where sbull we find n Jury that will have a suffi¬ 
ciently intimate knowledge of the personality and record 
of the officers to enable it to select for promotion the 
most competent? Evidently the Itest Judges are the 
officers themselves, who by close association and obser¬ 
vation have an accurate knowledge of each others’ fit¬ 
ness and ability. Hence, It la believed that the selec¬ 
tion of the officers from each grade for promotion 
should be made by the vote of nil the officers iu the 
grade above. Thus the choice of the best among the 
lieutenant-commanders should be made by the comman¬ 
ders; of the best among the commanders by the cap¬ 
tains. 

Now It la evident that the number of ofllcers and men 
authorised by Congress each year should be determined 
by the Else of the fleet on the basis of the displacement 
of the ships. The l>eperiment should submit to Con- 
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greas In December of each year a statement of the 
total displacement tonnage of all battleships and cruis¬ 
ers of less than twenty-four years of age from the date 
of their authorisation, of all scouts, destroyers and 
submarines of less than twenty years from the date of 
authorisation, and also of all ships of the above classes 
that will be commissioned during the fiscal year be¬ 
ginning July 1st following. The Department should 
submit, also, a statement of the number of officers 
and enlisted men that would lie necessary to man 
the fleet, based on an estimate of three officers and 
seventy enlisted men for each thousand tons of dis¬ 
placement. 

It has been suggested that the total number of officers 
so fixed, each year, shall be distributed as follows: One 
flag officer to four captains, to six commanders, to fif¬ 
teen lieutenant-commanders, and to slxty-seveu lieuten¬ 
ants, Junior lieutenants, and ensigns. 

The term of service In (lie various grades, supposing 
that the graduate from the Academy la about 21 years 
old, should be, reckoning from July 1st of the year of 
graduation: For promotion to Junior lieutenant, S 
years; lieutenant, <1 years: lieutenant-commander, 12 
years; commander, is years; captain, 23 years; rear- 
admiral, 31 years. This would bring the line officers 
to flag rank at about fifty years of age. 

It is proposed that the flag officers (officers qualified 
to command squadrons, divisions, and fleets) shall be 
divided Into the grades of admiral, vice-admiral, and 
rear-admiral, In the proportion of one admiral to two 
vice-admirals, and to ten rcar-ndmlrals. 

The scheme for determining the number of officers 
and men in the tleel, as outlined ulwve, Is logical and 
thoroughly practical, and It should receive the legis¬ 
lative sanction of Congress. The Increase In the per¬ 
sonnel will beur an exact relation to the yearly increase 
in the slue of the fleet as determined by Congress. 
Furthermore, It will Insure that, the officers as they 
rise from grade to grade, consist of the very pick of 
the service—a consideration the importance of which 
it Is scarcely possible to overestimate. 

Hitherto, there has been no such co-relation between 
the numlter of ships that wero authorized and the num¬ 
ber of officers and men provided to man them, and there 
has Iieen, at (lues, a serious deficiency, rendering It 
Impossible to man the ships of the active fleet with their 
full complements. 

With regard to the enlisted force, It Is gratifying to 
find that enlistment In the Navy was never so popular 
as It Is to-day; and there Is no doubt that this Is in 
great measure due to the efforts of Mr. Daniels, the 
Mccretary of the Navy, to render the Navy more attrac¬ 
tive ns a cureer to the young inen of the country. Tills 
hns been done by the Inauguration of a system of In¬ 
struction under the officers of the enlisted men aboard 
whip, for which a Certain period Is set apart each day. 
"By Inspiring the confidence," says the Secretary, "that 
they will really have the double opportunity on ship¬ 
board of mastering u useful trade, and at the same time 
enlarging whatever academic educational advantages 
they have hud, we will attract the very best of our 
youth to the Navy. And that Is what we want, young 
men who will enlist In the Navy for the very love of 
the career, combined with whatever other practical 
advantages and opportunities there may be that will 
protect them In u financial way, in eusc of detachment 
from the service, by giving them the qualifications to 
take up h definite line of work 

"The plan of Instruction on hoard ship which has 
Just become effective with a view to supply deficiencies 
In acudemlc education and to providing systematic 
means by which all enlisted men and warrant officers 
who need 11 may receive assistance and Instructions 
In technical branches to tit them for promotion in 
the Navy, or prepare them for civil trades at 
the end of their period of sendee a flout, Is classified 
under two heads, academic and technical, or profes¬ 
sional." 

It goes without saying Unit the enlisted force of a 
navy should he citizens of the country under whoso flag 
they serve, either native born or naturalized, and It Is 
gratifying to learn from (lie last report of the Thief of 
the Bureau of Navigation, as shown l»y the accompany¬ 
ing table, that out of a totHl of 48,008 men In 15)13, no 
less than 43,307 wero native born, und 2,842 were 
naturalized citizens 

We conclude this chapter with two Instructive tables, 
one showing the composition of the personnel of three 
leading nuvles of the world, on April 1st, 1913, and the 


other the naval tonnage bnilt and building in the year 

1918-14. 


PERSONNEL OP THREE LEADING NAVIES. 


Ratio of line, engineer and wsr- 


T«3 officer* and enlisted men 
Total number of flag officers 
allowed 

Total captain* and commander* 
Total other line and engineer 


United 

State* 

Japan. 

2.900 

47.490 

6,240 

42.043 

1 to 17 

1 to 6 

1 to 20 
SIS 
0,800 
00,017 

1 to 9 

N&S 

47.289 

18 

70 

182 

292 


2.096 

1,520 


We draw attention In the table of personnel to the 
fact that for the numtier of enlisted men our Navy 
has atsjut one half as mHiiy line officers and warrant 
officers as Germany and Japan. The Importance of hav¬ 
ing a large reserve of officers to step Into the places 
of those that are killed or disabled in the course of an 
action cannot be disputed. 

NAVAL TONNAGE BUILT AND BUILDING 1913-14. 

• (JUNK 1ST, 1013.) 


Amount devoted t 
^ construction ^ 


*t 1 l,288,eiH $140,730,626 *70.3C 


Tonnage built and building 
Dreadnoughts and battle 
i cruiser* built 
Dreadnoughts and batlle 
cruiser* building 
Dreadnought* (capital 
ahljw) (71 and (HI 
Pro - dreadnought battle¬ 
ship* on hand 
Pro- dreadnought armored 
cruiser* on h*nd 
Unarmored cruisers built 
and building.. 

Torpedo boat - destroyer* 
built and building No 1 


Finally, we wish to emphasize the fact that because 
of the higher jiay and better food and accommodations 
of officers and men in the fleet and ashore, und the 
higher cost of stores, provisions, navy yards, recruit¬ 
ing, eta, the fixed charges of our Navy are much great¬ 
er than those of any other Of the total appropriation 
for the Navy, 11)18-1914, of *140,730,529, no less than 
*100,000,000 has to be extended for fixed charges—pay, 
provisions, recruiting, navy yards, etc.—leaving only 25 
per cent, or *85,825,695, available for new construction. 
Germany, whose fleet Is manned by conscription, does 
not have to set. aside as we do some *40,900,000 for pay, 
and hence, out of her naval appropriation of *111,288,- 
018, she is able to set aside 47 per ceut, or *52,179,113, 
for new construction 


The Safe Aeroplane 

R ECENTLY the Hociftd Frangaise de Navigation 
ACriennv held at the Hotel des Ingenleurs Civile, 
Paris, a siiecla! public meeting in which the question of 
aeroplane safety and the prize of *80,000 offered for 
the Invention which would most markedly advance 
safety, wero discussed before a large audience Com- 
IKwed of leading French experts. A translation of the 
most significant parts of their si>eeches seems especially 
Interesting In view of the fact that the Scientific 
Amebican anticipated and elutwrnted In an article on 
"Recent Improvements In the Aeroplane nnd What They 
Mean," on the 24th of January, on this side of the 
oeenn, the novel points of view first revealed In Europe 
at that meeting. 

The first sjieaker was Mr Archdeacon. After criticis¬ 
ing the rules under which the prize was offered, ond 
after calling attention to the fact that to establish 
safety by tests would he Inconclusive if the devices were 
apparently successful and a crime If they were not, he 
said: 

“The only competition for safety which would not 
be nbsurd In theory, could not be truly called a compe¬ 
tition for safety. 

“It would be held, for Instance, under the following 
rules: 

"Apparatus for two men; speed required, 00 miles per 
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hour. Start for all comp*tttoro on tbo.se«wihy,.tor : 
a round trip through France, cofert^ Wm 

Repairs permitted only with the toete and aMWi 
or spare parts carried aboard the aeropbtEe, the Ham 
required for repairing to be counted an flying'tlflm. - 

"No mechanic permitted to work at the apparatus 
except the two aviator* 

"Obligation to land on difficult grounds and on att in¬ 
closed circle of 120 feet diameter around which a rope 
Is stretched four feet above ground, which map* not he , 
broken under penalty of disqualification. 

“An analogous rule could be established as to start¬ 
ing oh a small area. 

“I see, for Instance, safety In an apparatus Which 
will not be so very different from actual aeroplane*. It 
needs a good motor that wUl never fall, with as enor¬ 
mous amount of surplus power, all carried on a machine 
that is extremely substantial and permits of a great 
range between its highest and lowest speeds. 

“Given such an apparatus, our good pilots wUl fly 
with it aronnd the world." 

Mr. Doutre, of stabilizer fame, the next speaker, 
said; 

"The problem of safety for the aeroplane is compli¬ 
cated and deals with all branches of this novel Indus¬ 
try. All progress la any line should bo encouraged, for 
It Is from the collaboration of various Inventors that 
the best apparatus will originate, which, progressively 
perfected, will finally afford a better and better relative 
security." 

The most novel and interesting contribution was that 
of Mr. J. de Saint Auhin, who substantially said: 

“I was happy to learn of the opening of a discussion 
by the SocMtfi franqalse de Navigation aCrlenne tor the 
purpose of throwing some light on the delicate question 
of safety for the aeroplane. This really comprises two 
different problems—safety on the ground and safety 
In flight 

“If an aeroplane has to fly tost to escape becoming a 
plaything of the wind and the gusts, It must land at 
slow speed, without losing any of Its lift on that ac¬ 
count 

“Therefore, I am compelled to proclaim the absolute 
necessity of varying the Incidence of the wings. Such 
an arrangement will not only greatly facilitate land¬ 
ing, but Its action during flight oan be depended upon 
for avoiding the accidents which originate from positive 
or negative accelerations. 

"With wings of variable incidence the pilot can, 
at the moment of acceleration, regulate the Incidence 
to the speed of the moment 

“With such an arrangement there is still needed, as 
a useful accessory, a rudder of enlarged surface, in 
order to retain control, no matter bow much the speed 
might be reduced. Aviation owes It to Mr. Paul 
Schmidt, the very intelligent French constructor, that 
the problem of variable Incidence has entered to-day the 
experimental stage ” 

There are now really two great solutions of the prob¬ 
lem of safety, which the Jury of the Union for Further¬ 
ing the Safety of Flight may pans upon as accomplished 
facts—“looping the loop," and wings of variable Inci¬ 
dence. 

These mean essential progress for the art of aviation, 
other things (stabilizers. Instruments, etc.) are only 
accessories. 

Conserving Waste 

HE reclaiming of waste material In the manufactur¬ 
ing Industries of the country often marks the differ¬ 
ence between a profitable and unprofitable business. 

The Wllliams|H>rt, I*a., plant of «be National Bilk 
Dyeing Company 1ms recently Installed the most com¬ 
plete system In the world for the reclamation of pure 
tin from the waste bichloride of tin used In weighting 
silk, and It is asserted reclaims a higher percentage of 
tin than any other dye house In the world. This liquid 
tin Is conveyed In a concrete channel to three large 
settling pits outside of the dye house, each one of which 
Is thirty feet square and twenty-four feet deep. Baf¬ 
fling boards prevent any current. When the water en¬ 
ters the first pit the tin, can be seen in suspension ae It 
settles toward the bottom. The water dears somewhat 
in the second pit, and the tin Is found nearer the 
bottom. 

In the third pit the tin sludge tags settled entirely, and 
can be seen as a whitish mass’at the bottom of the pit. 
By the time It reaches this last stage of Its Journey as 
much tin is out of it as can he taken, and the water on 
top runs off Into the river after being purified. Fross 
Saturday noon until Monday morning of each week 
these are cleaned. The tin sludge le then pumped from 
the pits Into a tank at the top of the dye bouse, and 
from there ran Into large presses where practically 
all of the liquor Is squeezed out of It The sludge IB 
then dried into a tin dross In specially constructed 
ovens, and then mixed with a suitable flux, heated In 
a reverberatory furnace, and the pure tin smelted out 
of it, Abbot sixty per cent ’of pun tin Is recovered * 
this way. 
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the MMe* «f the North River Bridge 

To the SMttor at the Sctnmno Ambuoan : 

In eatmaetloB with the recent agitation for a bridge 
over the North Elver, ft to a remarkable foot that no 
doubts an reined any sore as to the practicability of 
the long span of 3,000 feet required from pierhead line 
to pierhead line, It wan not so when the writer first 
published bis plans, proposing that length of span over 
twemty*flve years ago (1883), The necessity for a 
sfsgto «wn of nearly doable the length of that lu the 
Brooklyn Bridge arises from two considerations, which, 
however, were not accepted as conclusive for many 
years. 

First, the rock foundation underlying the mud bot¬ 
tom of tho river Is from 260 to 380 feet below water, 
making the building of piers In the river, If not im¬ 
possible, yet enormously costly. One single pier in the 
river would have cast over seven million dollars. That 
amount would pay for 80,000 tons of high-class steel, 
which added to the steel required for a bridge with 
piers In the river was more than enough to build a 
bridge without a pier In the river. 

It Is real economy In this case to build the bridge 
with a single span. 

The second reason Is that the TTnltad States (Jovorn- 
ment would never permit piers in the river, even If the 
foundations would have been favorable, because of the 
obstruction to navigation and to the maneuvering of 
large steamers In and out of their docks. 


of the railroads In New Jersey. But in 1900 the 
development of electrical traction hid brought sub¬ 
marine tunnel*, as competitors, Into being. While sub¬ 
marine tunnels are not cheaper, track for track, than a 
multiple-track long-span bridge over the North River, 
the tunnels have the advantage that they can be built 
a pair at a time and can be added as needed, while n 
multiple-track bridge must be built to final else at once. 

The Pennsylvania Baltroad did not choose to wail for 
the other railroads In New Jersey to Join It In building 
a bridge, but determined to come la alone In tunnels 
to a station below grouud, to be connected by tunnels 
under tho East Blver also with the Long Island Rail¬ 
road system. This fact stopped the building of a bridge 
across the North River for the time being. 

In the meantime, tho improvements in automobiles 
have been so rapid as to transfer this former vehicle 
tie luxe tor persons into the vohlclo of greatest neces¬ 
sity for street commerce. All street vehicles aro now 
carried across the North River In ferries. 

The demand for swifter vehicle communication bo- 
tween New York dty and I he New Jersey territory 
opposite becoming loudor and more urgent, has led to 
the demand for both tunnels and n bridge for highway 
truffle; but the equally urgent needs of tho railroads 
have not yet bceu considered, mostly for the reason. It 
appears, that the entire project U yet in an embryonic 
condition, and has not yet been thoroughly studied. 
Another reason is thal the railroads Just now are strug¬ 
gling, under hostile legislation, for their very financial 
existence, and are not in a condition to assume new 
burdens of construction, no matter how much needed. 
But this condition cannot last forever. Saner views 
among the public and tho law makers will ultimately 
prevail, so that the normal growth of construction and 
commerce will again go on 

In tbo meantime, the railroad freight terminal prob- 


teiegraph, telephone nnd electric power companies, 
(uot Including those for the railroads or auy servin' on 
the brldga) and from other sources to be equally shared 
by the railroads and the two States. 

There is very little doubt that on these conditions 
the bridge cun l>o built by private enpital on condition 
that, when the cost of tho work shall have been amor¬ 
tised, the tolls and rentals from railroads and eoinmuni- 
ties shall be only enough to pay for maintenance, ad¬ 
ministration and taxes. 

The great economy of a double-deck bridge over a 
purely highway bridge Is apparent without further 
argument. Its construction without public funds Is uot 
only feasiblo, but highly desirable und advantageous 
from every point of view, because it can lie built cheap¬ 
er, better and quicker with private capital than It can 
bo done as a work deiiending upon public funds The 
excessive cost nnd wastefulness of our public works is 
proverbial. It seems as If it cannot lie helped under 
our systems of city and State administrations When 
tho writer was Commissioner of Bridges or this city, he 
found it impossible to get construction work done at the 
same low prices os, for instance, railroad work of the 
samp class. Many other conditions over which engineers 
have no control contribute to the excessive cost of work 
with public funds. Everyone of the four existitig East 
River bridges cost NO to 120 |H*r cent more Ilian the 
original estimates at the time they wero authorized. 

The share of the rental of one million dollars from 
each side of the river would commence only after the 
bridge is completed, and then it would hardly lie felt by 
the tax payers within the benefited area in each State. 
In a few years the tolls from the local transit linc*s over 
the bridge would cover that rental, so that the tax¬ 
payers would then be fully relieved from paying any¬ 
thing. In contrast to such a condition of financing, 
observe the experience of I ho city of New York with 



Bpan between tower*. 8,100 feet. Height of towers, 050 feet. Width of fioor, 150 feet. Capacity • On lower deck, eight steam railroad tracks: on second deck, six electric railroad 

tracks and one roadway; on third level, promenade. 

The first design for a North River bridge, made by Gustav Llndenthal lit 1888. 


The plans for a stogie span were criticised as Im¬ 
practicable and unworthy of serious consideration by 
engineers who posed as eminent engineering authorities 
at the time. The attacks upon the feasibility of a single 
s|sm bridge resulted to the appointment of an engineering 
commission by President Cleveland whan Secretary La¬ 
ment was lu charge of the War Department (1894). 
Thar, commission, headed by the late Gen. Charles W. 
Raymond of the Engineer Corps of the United States 
Army, after a lengthy Investigation, declared a single 
span bridge over the river entirely feasible, and this had 
the effect of quieting criticism thereafter. 

But while this economic feature of a bridge over 
the North River la settled, another Important feature, 
which also bears upon its economy, should not be 
neglected, and that la, that It should be built with two 
decks, so as to give the largest possible carrying capac¬ 
ity, all of which will surely be needed by the ever-grow¬ 
ing traffic. 

There should be one deck for highway traffic, which 
Includes roadways, promenade, and track for surface, 
elevated and subway connections, all of which can be 
accommodated on oae deck within the great width the 
bridge mast have to resist wind pressure. And on a 
lower deck, there will be room for eight ralltokd tracks, 
over which the trunk lines in New Jersey can come 
Into New York. The cost will not be proportionately 
Increased, because the some width of right-of-way and 
the same foundations can accommodate two docks as 
well as one deck. 

The writer had made plans for such a double dock 
bridge* the location and construction of which had been 
authorised by the Government (to 1890) from the foot 
Of 23rd street to New York to Hoboken and the Heights 
to New Jersey, Os shown to toe accompanying view. 
That location m* then considered toe best for the 
**«J»' 0 f both mm of toe river. It would not be so 
w. hrtoge wu mrnm to be boat with toe aid 


Jem in Manhattan la before the city authorities await¬ 
ing solution. It requires the crowning of the river 
with railroad tracks either through freight tuutiels or 
over a bridge. A careful study of that, freight problem 
will make it, appear that the crowning over the bridge 
will be cboaiH-r than through tunnels which would have 
to be nearly three miles long with heavy grades in them 

Tho bridge proposition would then present itself in 
the following form; 

Let the cost of a durable two dock bridge, extending 
from Ninth Avenue and Fifty-seventh Street in Man¬ 
hattan to the Boulevard on tho edge of the Palisades 
above tho West Shore Railroad tunnel lu New Jersey 
(8,330 feet long) be estimated at seventy-wlx million 
dollars, an ample amount (if built by private capital) 
to cover cost and contingencies of construction, right 
of way, cost of financing and interest during a construc¬ 
tion period of seven years. The annual flxod charges 


would be: 

For interest 4 per cent...$3,040,000 

For sinking fund ^ per cent. 380,000 

For maintenance, taxes, administration. 680,000 


Total .$4,000,000 


One half to be assumed by tho railroads and one half by 
the two States. 

The railroads’ contribution of $2,OIK),000 to come from 
tolls, based upon traffic agreements. The share of each 
Htate ($1,000,000) to be paid In the form of a rental 
under an agreement running for the length of the 
amortisation period (say fifty years). Payment of 
rental to commence only after completion of bridge. 
The two States would be ontltled to the Income from 
tolls on automobiles and from all local transit care 
passing over the rapid transit tracks on the upper deck. 
For all other street traffic the bridge shall be free, the 
same u toe Bast River bridges. 

The revenue from wins and cables, belonging to 


the ferries to South Brooklyn and Staten Ixliiinl There 
is now a deficit of nearly $900,000 ,i year (it was 
$896,214.18 in 1912) on the (qierarioii of (hose ferries, 
which has lo Im» covered from general taxation The 
present prosiact is that this deficit will not liecome 
less, but that it will be jierniiiuent nnd growing. The 
more passengers those ferries will carry, I lie greater 
will lie the deficit. Ami a similar condition would 
probably be in prospect for u North River bridge built 
with public funds. 

A11 hough the traffic over the North River bridge 
would be ten times us large hb to South Brooklyn and 
Staten Island, there would also be greater expense for 
maintenance and operation 

There is sufficient exjierieiice on hand to warrant the 
view that tho cost of that bridge built with public 
money would be Indeterminate, and that its adminis¬ 
tration would become a duplicate of tho deficit-produc¬ 
ing Staten Island ferries, before which the city stands 
helpless. 

It is only necessary that the railroad Interests com¬ 
bine with the local comm on I lies for the construction of 
the bridge with private capital With a little patience 
and educational work It <-an he proved, because 
it Is susceptible of proof tlmt tho bridge will mean 
a decided economy In the transfer of railroad freight 
as compared with the present method of cartloals 

The freight terminal problem and the problem of 
local freight distribution is now proitosed to Is* studied 
and worked out by experts for the city administration, 
with the aid of the Chamber of Commerce ami the 
Merchants’ Association of New York city, who have for 
years endeavored to have the subject thoroughly pre¬ 
pared, so that all future improvements for the harbor 
and shipping shall be done on a unified plan, of which 
the bridge over the North River will lie an essential 
feature. Gustav Lihocktual. 

New York. 











X -RAYS are exceedingly dangerous 

doctors who are exposed to them, either dally or 
for single prolonged periods. The redmitrtable emanations 
of the X-ray tube cause •‘burns,’’ located, for the most 
part, on the bands of the operators. (Fig. 1.) This Is 
due to their exposed position In radiuscoplc examina¬ 
tions. At times X-rays cause organic lesions of a deep- 
going character, necessitating, for example, the amputa¬ 
tion of a finger or surgical Interference of the face or 
forearm; they may even cause the death of profes¬ 
sional manipulators in a relatively short space of 
time. 

Dr. Maxime Menard baa succeeded In remedying this 
hasardous state of affairs. Thanks to special appli¬ 
ances and gloves cnpflble of absorbing the moat pene¬ 
trating X-rays, be Insures not only the absolute pro¬ 
tection of the hands of the operator, but also that of 
the rest of his Imdy. Indeed, the radlographic-room 
recently Installed at the Cochin Hospital, according to 
the specifications of this erudite physician, is well 
worth a visit. tat us examine, in succession, the three 
principal constituent parts of tbla unique Installation, 
(n) the sources of the high tension current supplying 
the X-ray tubes, (&) the protective devices of the appa¬ 
ratus for exploration and examination, and 
(c) the tulHM generating the rays. 

In Dr. Menard's installation we find two 
units for the production of X-rays. One of 
these, used for radioscopy,* consists of an In¬ 
duction coll and an Interrupter mounted, with 
certain accessories, on an oak stand. (Fig. 2.) 

The other, called the Oalffe rotary commuta¬ 
tor, contained In the cabinet on the left In 
Fig. 2, consists of a high tension, step-up 
transformer of the usual commercial pat¬ 
tern, furnishing an enormous difference of 
potential (180,000 volts) and a high tension 
rectifier transforming this alternating cur¬ 
rent Into a continuous one which Is supplied 
directly to the X-ray tubes. 

We will now enter somewhat Into detail 
with reNiiect to each of these sources of cur¬ 
rent. The parts of the first are specially de¬ 
signed to withstand the formidable difference 
in jsilentlul obtained in the secondary wind¬ 
ing of these colls, eorresismdlng to a spark- 
gap of 30 to 35 centimeters. It is especially 
necessary to use an Interrupter of [sirtlcu 
larly sturdy construction, such as the Blon- 
dcl-(!uiffe mercury turbine The principal 
part of this piece of npiiaratus consists of 
a cone with multiple iierforatlons, Its lower 
extremity dipping Into mercury. Upon Its 
axis h motor Is mounted. The whole is fixed 
to a metal cover tilted to a cylindrical tank 
inclosing the apparatus and hermetically 
sealed by a rubber gasket This tank Is fitted 
with two taj)« for the Introduction of the gaseous dielec¬ 
tric. When Ibe cone revolves under the Impulse of 
the motor, the mercury rises, by the action of cen¬ 
trifugal force. In the oblique channels of the cone and 
flows from noxstlea In the form of a liquid conducting 
jet which periodically oikwn and closes the circuit of 
the coll with a frequency of 42 or 84 Interruptions a 
second, according to the adjustment 

Besides this, In order to break currents of such con¬ 
siderable volume (50 anqieres on the average) these 
Interruptions hike place In an atmosphere of Illuminat¬ 
ing gas which cools the ensuing sparks, and thus pre¬ 
vents the destruction of die metallic blades upon which 
the mercury Is projected. 

As to the Oalffe Induction coll, tills Is about 00 centi¬ 
meters high and weighs (15 kilogrammes; Its windings 
are submerged In a hydrocarbon Insulating fluid of 
enormous electric rigidity, since a layer 5 milli¬ 
meters thick of this dielectric resists a tension of 45,000 
volts. Moreover, by reason of Its viscosity, this sub¬ 
stance retains its dielectric qualities to a remarkable 
degree, In spite of elevations of temperature during the 
course of ojieration. 

Under these conditions, M. MOnard Is able to tra¬ 
verse X-ray tubes with currents of 2/100 of an ampere 
with a difference of potential of from 70,000 to 80,000 
volts. This enables him to make radiographs, as a mat¬ 
ter of routine procedure, In a few seconds. But when 
the necessities of hospital practice demaud It, this skill¬ 
ful practltionor turns to the Oalffe rotating comma- 

• Radioscopy is tbo terra applied to the direct X-ray exam¬ 
ination of a part of tbe body by means of a fluorescent screen 
Radiography Is tbe process of taking an X ray picture by 
means of a photographic piste.— Boitob. 
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Protection From X-rays in Radiography 

The Devices of Dr. Maxime Menard 

By Jacques Boyer 

tator, Inclosed in a sort of cabinet (Fig. 2), which 
enables him to reduce the time of exposure to the frac¬ 
tion of a aecond. 

This cabinet conceals within Its Interior a miniature 
electric plant (diagram, Fig. 3) of which the principal 
units are a high tension step-up transformer T and a 
commutator M. The first of these pieces of apparatus, 

Inclosed In a tank of galvanised metal, connected with 
the terminals A A', transforms the current furnished 
directly by the alternating circuit and gives to the sec¬ 
ondary a tension of 180,000 volte, corresponding to a 
spark-gap of 30 centimeters. Above the transformer, 
insulated In the same manner as the Induction coll de¬ 
scribed above, revolves the commutator which rectifies 
the alternating current. For X-ray tubes should always 
be fed with a continuous current In order to avoid 
causing their rapid deterioration. 

The synchronous motor Af, which revolves the com¬ 
mutator, turns with a speed exactly corresponding to 
tbe periods of the alternating circuit; consequently, the 
instant the alternating current reverse® Its direction, 
the mechanical rectifier makes its connections with the 
transformer and the tube In such fashion that the cur¬ 
rent does not change Its polarity on the working eir- 




beavy mineral substances have been incorporated, ri 
tog treat opacity to X-rays. This protoettrestasll «nw 
also to carry limiting accessorise wtdeh serve;.*** 
treating a patient, to confine the irradiation fe¬ 
ttle affected part, while protecting the wetof tJtebodjr. 
These localising devices terminate to tabes at crystad, 
opaque to X-rays, which bar tbe lateral passage of refit- 
atlons while permitting the surgeon toobeerve tbe part 
to be treated. ' 'i' 

In spite of the considerable weight of the protect:-*** 
shell, the displacement of the tube sail he centroUefi 
from a distance with the greatest todUtT by reason off 
tbe perfect balancing of the whola A diaphragm may 
also he mounted upon the shell which Unfits the pas¬ 
sage of the rays to an opening, variable at wlB. The 
control of the diaphragm aperture la effected tot means 
of a flexible connection whose extremity to within reftah 
of the hand of the operator. Thanks to this disposition, 
the operator Is enabled to make all radlosooptc obser¬ 
vations with a maximum of security. Besides this, a 
system of barrel springs supports the fluorescent screen 
upon which tbe Shadows at the viscera an 
projected and balances exactly Its weight 
The arm for supporting this screen can he 
seen at tbe upper part of the tube standard 
(Fig- 4). 

As to the table upon which radtegpiphs am 
taken, or radtotherapentic treatments tdmto- 
lstered (Fig. B), this la a simple wooden 
table which presents the only peenliartttas of 
having an Inclinable back-rest and mataltie 
attachments for immobilising the patient 
But let us now come to the most original 
part of the radiological Service of the Oochta 
Hospital, the protective device, designed ttt, 
Dr. ktenard and of which we wW.bornmW)* 
description from the recent oonanouteatlon ■m 
this clever practitioner to the Academy Of 
Sciences to Paris. This tory ingenious ap¬ 
paratus consists essentially of throe panels 
covered on the toner surfaces with sheet 
lead of a minimum thickness of tour mlllt- 


T, transformer; A A', terminals; O,, « 4 , collector* for the ret tilled current; 

U, synchronous motor; l, shock nlmorhers. It. collector for the clutch 
Indicator 


cult (i. e., through the lube) The only fittings pro¬ 
jecting from the cabinet are the two large lntmlated 
columns, traversed by the high tension wires which It 
suffices to connect directly with tbe X-ray tube. A 
million)pere-meter, connected In scries with the tube, 
permits measurements of the volume of the circulating 
current. 

The marble slab mounted on tbe side of the cabinet 
seen In one of the engravings (Fig. 2) Is used for cut- 
tlug-in the synchronous motor which actuates tbe rotary 
commutator. As to tbe screen seen on the right of the 
same picture, this carries the regulating rheostat and 
serves, at the same time, to protect tbe operator from 
the X-roys emitted by the tube. Besides tills, a device, 
termed an automatic cut-out (controlled by a special 
clock movement which permits the turning on of tbe 
current for periods of from I/O to 8 seconds as deal red) 
completes the installation. 

When it Is desired to take a radiograph It Is sufficient 
to close a switch, and the clockwork automatically 
breaks tbe circuit as soon as tbe time determined upon 
by the operator has elnjwod, 

Let us now descrllie the accessories of the radio¬ 
graphic Installation of the Cochin Hospital, namely, the 
supporting standard of the X-ray tube and tbe explora¬ 
tory apparatus, inasmuch as the tube must be sus¬ 
ceptible of being placed In any jswltlon whatever, go 
that it. may be directed upon all parts of the body, ac¬ 
cording to the necessities of treatment, Its supporting 
standard la a rather complex piece of apparatus, re¬ 
quiring perfect mechanical construction. In order to 
protect the operator, the tube is Inclosed In a hemis¬ 
pherical shell of Insulating material, ojwque to X-rays. 
Metal plates cannot be used to absorb X-rays, to tbe 


two wide dihedral angle* 
terior is placed tbe patient to he e 
well as the Crookes tube. 

As Is readily noted In the engraving (front 
page), the central panel is Composed of three 
parts: 1, The fluorescent screen. 2. A 
movable lead screen. 3. A stationary tead 
screen. The first can be displaced vertically 
In grooves, like a sash, by the use of coun¬ 
terweights ; the movable lead screen is ar¬ 
ranged iu like manner and can accompany 
the fluorescent screen to its movement, or can, m the 
contrary, be moved away from it 

This mobility of the two screens allows palpation of 
the patient's abdomen (Fig. 7) and, when onoe the 
palpation is concluded, they may again be brought tote 
contact with each other. The patient la placed upon 
a very easily rovolvable platform which tits radiologist 
turns, according to his desires, to order to examine the 
patient in all pertinent ways. In addition, the fluor¬ 
escent screen is provided with a covering of lead glass 
of thickness sufficient completely to absorb Boonhgefl 
ray* Finally, this apparatus, which a 
of the radiographer because it i 
luminous tube, permits the radiography of the patient 
to tbe erect position by reason of the easy substitution 
of the radiographic plate-holder for the fluoresesnt 

Beside* this, M. Jftaard has devised protective gfev** 
of an India rubber base combined with metallic satis of 
high atomic weight (85 per east of lead compound*) 
(Fig. 8>, With these gauntlet*, floor millimeter* thick, 
not only tbe hands, but the wrists of tbe operator are 
completely protected from X-rays. 

We will now finish our visit to the •» 
at the Oochta Hospital by referring to the X-ray-tabs* 
used to this institution. For use to prekmgsfi radto 
soopy and for radiotherapy, tube* are amptoyed of a 


made of platinum plates upon which the cathode ttys 
are focused. The energy produced bp the high MMiPk 
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A I’APKR-GOODS factory that employs 200 worker*, 
** takes from 250 to 300 now employees or "learners" 
every year, . This moans tlwt a large port of the cost of 
operation (goes into training workers, or rather "breaking 
in" workers who do not stay long enough to repay this 
charge. In a certaib large department store that employs 
regularly 1,000 workers, only almut a fourth of the em- 
ploypw remain in the service as long as ono year, the 
average length of servioe for tho rest is about 14 weeks. 
In a wire factory employing 150 women workers. 450 to 
600 "learners” are taken on every year. 

An elementary student of arithmetic can see that there 
is something wrong in these establishments, but these 
establishments are not exceptional—they are typical. 
Yet neither the elementary student of arithmetic nor tho 
"average business man" has taken the trouble to find 
out Just what it is that is wrong. The latter has been 
inclined to blame the sohools for sending him "inefficient" 
boys and girls, and the moving picture shows for making 
the workers restless, or the "agitators" for making them 
dissatisfied. The girls and boys for the most part have 
been too dazed to blame anyone. Perhajw more is to 
be gained in other ways than in looking for someone to 
blame. 

It is true, to begin with, that the army of girls and 
boys that leave tho elementary sohools in the sixth to 
the eighth grades are extremely "Inefficient" from tlm 
point of view of their prospective) employers. But 1 am 
not reedy to admit that the demauds of these employers 
•hould .be met by the schools. More than half the chil¬ 
dren leave at or about the age of 14 yoars, that is to say, 
as soon aa the laws of the various StateB allow them to. 
At this age, most girls and boys are not sufficiently mature 
either physically or mentally to apply themselves to the 
sort of, routine work that is generally offend to the 
beginner or the "learner" in most industrial or com¬ 
mercial establishments. That a few of them stick to 
the first job and work out of it into some sort of a career 
la fortunate for those few, but is no fair critonon of what 
we have a right to oxpect from the many Nor is it an 
Indication of what opportunities industry offers them. 
The fact is that most intelligent employers do not care 
for tho young girl or boy, the cost of breaking him in is 
too groat. As a result, the only kinds of work that these 
young people aan get to do are those which are "easy to 
learn" by watching others, or by being shown once or 
twine. But these are just tho tasks that luad to nothing; 
in a few abort yeans the girl becomes a young woman, the 
boy becomes a young man, both without having acquired 
industrial skill or insight sufficient to bring in a living 
wage—and they become drifters or oven unemployable 
That this situation is extremely wasteful from an indus¬ 
trial ppint of view has been manifest to thoughtful busi¬ 
ness men for many years. One of the forces back of tho 
movement for industrial education ih just the recognition 
of the waste of potonti&l in the drifting of the untraiuod 
workers. 

A more dynamic recognition of this waste is to be seen 
In the scientific management agitation. Scientific man¬ 
agement oarries a promise of a new industrial revolution 
—not beoause it has already brought about an immense 
increase In the productivity of labor, but because its 


assumptions and principles are radically different from 
those upon which most industry in tho past has been 
carried on. Since the beginning of tho industrial revolu¬ 
tion brought about by the introduction of maohinoiy and 
factory methods, managements have depended upon ex¬ 
pensive machines and cheap workers to produce profits. 
Closer competition has simply meant the refinement of 
machinery, tho greater division of labor and the speeding 
up of the worker. Scientific management goes beyond 
this stage of industry, for it involves almost consciously 
a social revolution; it has become aware of tho "human 
factor.” It has discovered that whereas an individual 
pionoor may oxploit the soil or the forest and leavo future 
generations to take care of themselves, the community 
as a whole—since its life transcends that of tho individual 
—cannot afford to do so; and it has become active as 
"conservation." It has discovered that whereas the in¬ 
dividual exploiter may squeeze the blood from two or 
three successive gangs of workers, the railroad, or the 
manufacturing corporation, which transcends the lives of 
the individual workers, may not operate on this basis. 

The ordinary manager gets what workers he can, any 
way he can, extracts whatever services from them that 
he can, and then replaces them with other workers. 
Scientific management undertakes not only to train each 
worker for his particular task; it undertakes to select 
each worker for the particular training. The task of the 
employment manager is no longer that of counting off so 
many hands from among the applicants; it is virtually to 
select pupils for special training within the works or store. 

It is an application to the human material of the scientific 
management principle of "efficiency of distribution." It 
recognizes the fact that to be good economically, a man 
must be good for tomttkxng; and that one man may be 
good for one thing And quite worthless for another. It 
seeks then to put each worker where he will do the most 
good. 

The work of the expert to redistribute the workers in 
industry is nooessary because the workers have come to 
their jobs in the most haphazardjway. This means great 
economic waste inasmuch as there is a great deal of drift¬ 
ing and shifting, inasmuch as there is a great deal of 
"internal resistance” involved in the fact that people are 
trying to do work for whioh they are by nature unJUttd, 
inasmuch as the work lacks enthusiasm. But a trill 
greater waste is involved inasmuch as rile casual worker 
is not a happy worker, does not get from his work those 
esthetic and emotional satisfactions that distinguish men 
from machines and donkeys; and the worker who has rot 
found his particular work is a casual worker. But this 
moans most of the workers. Eoonomio efficiency, as w«U 
as the higher social efficiency, calls for a more effective 
distribution of tho workers. 

The vocational guidauoe movement, which began to 
take on a definite form with the work of the late Prof. 
Frank Parsons (who fished for talents among the young • 
people that patronised the Civic Service House in 
Boston), has expanded rapidly in a few years and seems 
now to offer a satisfactory basis for bringing together ' 
various forces that ought to work together but that have . 
not been able to find a common working basis. The week 
started by Prof. Psnoos is now continued by tbs Voantioa 


Bureau of Boston under the direction of Mr. Meyer 
Bloomfield. In co-operation with employers and with 
the school system, this form of social service is rapidly 
assuming a prominent place in tho activities of a pro¬ 
gressive community. The business man who wanted the 
sohools to give him ready-made office boys and machine 
operators may find that he can help the schools to giving 
him something even better. The school man, who was 
naturally suspicious of the clamor tor "industrial educa¬ 
tion," may find that it is possible to reorganize the school 
to meet the new demands without losing any of the ideate 
for which he has stood—indeed, with a good prospect of 
strengthening the hold of his ideals upon the whole 
community. 

Like all new ideas—like the efficiency movement it¬ 
self—vocational guidance is exposed not only to a great 
deal of misapprehension, but also to a great deal of mis¬ 
application and abuse. Thus, the phrenologists and 
astrologers, pressed by aoienoe and the spread of educa¬ 
tion, find in it a new lease of life; for they oan add a new 
high-sounding phrase to their armament of flub-dub and 
quackery. Or an old-fashioned exploiter looking for the 
latest wrinkle finds in vocational guidance a quick way 
for reducing the fee he is perforce obliged to pay to the 
employment agencies. But vocations! guidauoe Is neither 
an application of astrology nor a substitute for the em¬ 
ployment agent. It is simply an attempt to introduce 
organised knowledge into a field that has been too long 
left to empiricism and blind chance. It is the effort to 
give the individual the benefit of competent counsel In 
the matter of directing his preparation far his major work 
tit Ufe. 

Every reader is familiar with the street car conductor 
who ought to be an opera singer or statistician; you know 
the phyddan too, who ought to have become a plumber. 
Both lacked guidance in making their plans from year to 
year, white they were young. Surveys made in several 
cities during the past four or five years have brought out 
the fast that much of the drifting and floundering oan be 
charged directly to the schools. This is true not because 
the schools have been inefficient in doing their special 
work; on the contrary, they have been increasingly 
efficient in this work for many years past But the 
schools have been remiss in that they have not with 
sufficient alacrity adapted themselves to the ohanging 
conditions of social and economic life. Nearly three 
fourth* of the children who leave school when the tew 
allows, do so not because of direct economic pressure & 
the home, but beoause the school hah lost its grip upon 
the children. This is to be explained by the fact that tbs 
schools continue to give to aU the children just that par¬ 
ticular pabulum whioh was satisfactory a generation or 
two ago to a small fraction—a selected fraction—oT the 
children. But the mass of the children are differentfrom 
* fraction in just this, that they are thing- 
motor-minded, not word- c • - * ■ 
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like their 


The remit of this failure of the sohools shows itself 
hot only in its inability to hold the pupils, not only in 
the drift and waste of the best year* of the ehlldeea’s 
lives, not only in the suheequeat hirillnten ey b oth rivte 
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MroWtoe 'K$ift«^ toe nu^e in ftw 
of therta *»wWi ion 0* 
wttkii *** %.•*•($; I*# *wta* W the rear 
jMuttton #f ti» twopeltor. Hm again, hew- 
ever, time* wfiff an Ejection in flint the gun 
h B d to he operated by the pilot, the passenger 
being Pieced behind. 

The Invention of M. Lolseau seems to solve 
the difficulty ot fitting gun* to present day 
monoplane* Ah nhown by the accompanying 
photograph, the arrangement caudate In at¬ 
taching the gun to a support braced to the 
meat and fuselage. The support la high 
enough to enable the gnn to fine over the 
tractor even with considerable deprewdou. 

The marksman la protected in front with a 
shield of ttour-mtlttmeter armor, and baa a 
light railing at (he aides and roar. Granting 
the efficacy of the shield, the position of the 
passenger Is an extremely exposed one. Alao 
the pilot’s view Is somewhat Interfered with 
notwithstanding the small sections cut out 
of the trailing edges of the wings adjacent 
to the fuselage, which allow him to see the 
ground. On the whole, however, the gun 
placing la Uk most satisfactory possible la 
tractor screw monoplanes. 

The mitrailleuse la fitted to a military type 
two-seated I>eperdus*tln. Trials commenced 
February 10th at VlUaconblay, near Paris, 
under the control of Capt. Destouctnw of the French 
army, The pilot, PvtWoat, took up a mechanic to act 
as marksman. On February 14th the trials were re¬ 
newed, thla time under the observation of Gen. Bernard, 
CJoL Hstlenne. and several other army officers of high 
rank. The pametigor-marksnuta was the inventor, M. 
Loiseau. He operated the gun while the monoplane waa 
on the ground, in full flight and gliding. The accuracy 
of the shooting while In the air was not remarkable, 
but it Is a more matter of time before that la obtained. 
The practicability of operating a gun in this position 
was fully proved. 

A Selfateerinff Farm Motor 

By Herbert I. Washburn 

T HE application of the gasoline motor to agricultural 
work l«r of great Interest to Inventors at the present, 
time. A solution of the question has been obtained for 
the big farms of the West in the form of the gasoline 
tractor, hut this <loos not meet the requirements of the 
Irrigated truck farms and gardens of the Eastern and 
Southern States. 

The great need of the country Is an efficient helper 
for the owner of the one-man farm: a machlno that 
will work effectively and make him Jess dependent ui*m 
hired help. No hand steered machine can meet thla 
requirement because the expense of the operator 
takes $800 per year off the profit of the farm. This 
was unavoidable with tho use of the horae as motive 
power, but as the gasoline motor la an automatic power 
source, Its correct use requires automatic steering. 

Here Is a system which has boon worked on a prac¬ 
tical basin by the writer. It requires compliance with 
certain mechanical conditions. The farmer who wishes 
to make use of it m uat be willing to abandon the old 
traditions of extensive farming. He must be willing, 
if necessary, to aell the hillside farm inherited from bta 
grandfather and lay out a new farm to 
meet those conditions. This la an easy 
matter with young men Just taking up In¬ 
tensive farming, and with those migrating 
to new localities. 

The farm must contain ope or more cir¬ 
cular areas of any also, tip to about ten 
acres each In area, reasonably level, and 
Irrigated preferably by the tile system. 

Thus, a farm in central Florida would con¬ 
sist of the usual ten-acre square, with a 
Boven-acre circle in Its center, the remain¬ 
ing corners, three acres In area, being oc¬ 
cupied by fruit trees, buildings, etc. In 
the center of the seven-acre circle, the cen¬ 
ter post shown in the accompanying photo¬ 
graph would be permanently installed. At 
the top of thla post, Which fa strongly 
guyed, la seen an Iron drum. This drum 
Is Indexed and locked by the snail handle 
on (he side of the standard, Attached to 
the iron dram la a slender steel wire, tem¬ 
pered wd da Mated. m» Wire Peases 
through the guide poR*r shown, and thee Gai 
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Center poet about which the tractor runs. 

to tho steering lever of the Implement some distance 
away, At each revolution of the Implement around the 
field, the wire wraps once around the drum, hence 
the circumference of the drum determines the swath of 
the implement Between the frame and the steering 
lever of the implement a strong spring Is attached tend- 



r that runs a spiral e 


tag to steer the Implement away from the 
center post The ateertag wheel line a deep 
flange In order to resist aide pressure and Is 
mounted In a ball-bearing head. About two 
pounds pressure at the end of the steering 
lever is sufficient to gnlde the Implement. 
Hince the tension of the steel spring land of 
the steering wire opposing It) is about fifty 
pounds, the steering lever la obliged to fol¬ 
low an exact spiral path. 

Repeated runs with the experimental Im¬ 
plement shown In the accompanying photo¬ 
graph, starting at a rudlus of altout 300 feet 
and finishing about 30 feet from the center 
post, showed no visible variation from the 
path first struck out A plow Jointer was 
used to indicate this path. A door check 
was made use of to prevent any undue vibra¬ 
tion of the steering lever The slight danc¬ 
ing of the steering wire was desirable, as It 
obliterated the last vestige of friction In tho 
steering head 

The framework of the Implement Is in¬ 
tended to be such as will facilitate (lie at¬ 
tachment of all the devices used In row-crop 
farming, such us plows, rldgers, cultivators, 
sprayers, etc, Also conveniences for use In 
connection with hand steering, such as mow¬ 
ing bar, carrying rack, etc. 

An improved style of implement has been 
designed hRVtng motive power applied to both 
rear and forward wheels both wheels being 
irtvoted so as to work between closely set 
rows of plants. About HO l«r cent of the 
weight of the machine Is on the two drivers, 
giving a strong adhesion. The remaining 10 
per cent weight Is on the wheel at the end of 
the beam. The height under the beam Is 
about three feet, permitting the cultivation of truck, 
tobacco, cotton, etc., of that height A safety device 
is provided to stop Ignition In cuso of breakage of the 
steering spring or wire. 

The steering action of the tractor was found to be 
very dependable In the experimental runs, requiring 
no attention whatever. The unwinding of the wire from 
tho drum Is accomplished while the implement Is Itelug 
run out of the field by hand steering. The steering 
wire is then susiauided ready for use at the next oper¬ 
ation. With a dependable gasoline motor, having a 
positive lubrication, etc., two six-hour runs in*r day, 
without an attendant, are iwwalbio, placing the farmer 
on an equal footing with the manufacturer, with his 
automatically-fed, iwwer-drlven machines. 

Fodder Equivalents 

C OMPARATIVE tables of the nutritive value of vari¬ 
ous foods, and the proportions of protclds, fats, and 
carbohydrates they contain, have long been available for 
students of human dietetics. That similar tables would 
be equally valuable to breeders of domestic animals Is 
obvious According to La livvue < Paris) such tables are 
now furnished by Prof. Mallevle, who holds the chair 
of stouteclinology In the National Agronomic Institute 
of France 

“For the first time we are In jHissession of fodder 
equivalents. We now have a precise knowledge of the 
value to horses or cattle of definite quantities of hay, 
straw, clover, ttax-sced cake, and beets, In what meas¬ 
ure they can lie substituted for each other to attain 
the same result and wlmt economy or other advantage 
may result from such substitution " 

M. Mallevlo shows that 0 pounds of meadow hay give 
the same alimentary result as 13 pounds of wheat- 
straw, 3% pounds of wheat bran, 33 faiunds of Iteets, 
8% pounds of clover hay, or V6 pound of flax-seed cake. 
“These figures Indicate what he calls the unit of 
fodder His table shows how, In de- 
fault of one equivalent, another may 
be used without Inconvenience, quantities 
Itelng combined according to circum¬ 
stances.” 

Breeders will thus be onubled to com¬ 
pute profits more definitely, and can find 
by exiieriment what food gives the largest 
returns In ment, milk, butter, etc With 
reference to its cost, it should be remem¬ 
bered, however, thut two animals fed nu 
the same ration may vary In power of 
assimilation, w* that one will extract bet¬ 
ter results is*r kilo than the other. 

Duplicating Charts by Zincography.— 
The Pulled States Hydrographic Office Mss 
recently Installed a plant for the roprodiic 
tlon of foreign charts by rineogruphv 
The hydrographer stales In his last annual 
report that this work will occupv at least 
four years, but when 11 Is completed the 
Navy Will be practically Independent of 
4, foreign sources of supply for charts. 
















A Gmt Tekseope tor Gunda 

T HE Canadian government wilt noon possess a more 
powerful reflecting telescope than any now In exist' 
ence. It has been referred to In the newspapers as 
‘‘the largest telescope In the world,” but this description 
is misleading for two reasons; flrst, because Its aper¬ 
ture, 72 inches, Is to be the same aa that of the famous 
rarsonxtown reflector, built by Lord Bosee In 1842; and 
second, been use by the time the Canadian Instrument 
Is completed It now seems likely that the 100-lnch re¬ 
flector which has long been under construction for the 
Mount Wilson Hoiar Observatory will alao be ready tor 
use The Canadian telescope will, however, lie a much 
more etfleient Instrument than Lord Bone's. Not only 
will the mirror be much superior, but the mounting 
will enable tbe telescope to be worked to the full advan¬ 
tage. The Parsonstown reflector has an altazimuth, not 
an equatorial, mounting, and Is operated under such 
difficulties that comparatively Uttle uae has ever been 
made of it. 

Contracts for the new telescope have Just been award¬ 
ed to J. lira shear for the mirrors and other optical 
parts, and to Warner & Swascy for the mounting. The 
disk for the principal mirror will be made by the St 
Cobaln glass works, In Paris, but all the grinding and 
figuring will be done In this country. The total cost 
will be nearly $100,000. Inasmuch as tbe Instrument 
is Intended primarily and notoriously for work of no 
immediate practical benefit, vis., the spectrograpblc 
measurement of radial stellar velocities, this sum repre¬ 
sents a very notable contribution to pure science on the 
part of a government. 

The telescope will have a parabolic mirror of 72 
Inches clear aperture and 30 feet focal length, with a 
central bole 10 Inches in diameter. The mounting Is 
to tie similar to that of the Ann Arbor and Melbourne 
reflectors, with a skeleton tube at one side and nearly 
midway between the bearings of tbe long polar axis, 
tbe balance being restored by the declination motion 
mechanism and by counterweights at the other side. 
Both polar and declination axes will be carried entirely 
on ball or roller bearings, in place of the usual plain 
bearings for colllmntlng and a complicated system of 
counterwelghted rollers for relieving the friction. The 
construction will also be simplified In other respects, 
e. g.. all fine circles will be omitted, as will the slow 
motion arm In right ascension. It Is characteristic of 
twentieth century technique In astronomy that, although 
the new telescope will have a full set of oculars for 
visual observations, no programme of visual work Is cou- 
(emplated. Nowadays the camera takes the place of the 
human retina The main purpose of the Instrument 
will be the measurement of motion In the line of sight 
of stars fainter than the fifth magnitude; a task beyond 
tbe light-gathering power of nearly all existing tele¬ 
scopes For such work the telescope will 


generation* might read of his work. His wish haehM* 
fulfilled, tor daring the past two years several of the 
cylinders have been discovered by Art be, arid hare 
found their way to Europe and America. 

One ef tbe last of the cylinders to appear, and now 


A finely molded burned day cylinder ef the great 
builder, Nebuchadnexsar. 

The Inscription is In three columns, wltb 145 lines of 
cuneiform writing, and so well preserved that every one 
of the fifteen hundred wedge groups Is perfect. 

In the possession of the author, was discovered by 
Arabs In a ruin called Wana-Sedoum, or more correctly 
VVannet es-Sa'duu, a day's Journey to the south of Baby¬ 
lon on tbe Euphrates Illver. It montlona the ancient 
name of the place as Marad, and thus another city is 
added to the map of ancient Babylonia. The cylinder 
Is really a truncated cone, SV4 Inches high and 18 Inches 
In its greatest circumference. It Is of finely molded 
clay thrown upon a potter’s wheel, and built up as If 
It were a vase without a bottom. The Interior walls 
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■ mulls of Babylon “mountain high.” abd-mr fifes 
i' tioa of several temples In Babylon 'fetidottwr BaWtonlaa 
utttofc including the Biblical cUtee of Hr, LMM, and 
Breed, and of the tower at Bonrippt, wfcteto ttavriew 
hare called the tower of BabeL His aeeoudt /hf'tiow 
the gods instructed him to make « charm against dl« 
«aaa, and to bury It In the foundation of the tangle, 
hints at the anperstltiou of his Hum* Sts Braysr to 
the goddess Nlnharrak shows his piety and command 
of beautiful language. 

Tbe lgst part of the inscription Is of historical 1m- 
. portasoe, for It Is new. In it he speaks of watering 
the temple at Marad, and ends with s prayer to Luge) 
Marad, tbe local deity of the place, A tcsksfctfim «r 
the Inscription U as follows: 

“I am Netracbadnexsar, King of Babylon, the gieat, 
the mighty, the favorite of Marduk, the powerful prince, 
the beloved of Nairn, the ruler who knows not weari¬ 
ness, the protector of tbe temples Eeagll and Bride, 
Who is obedient to Nabu and Mardak file lords, who 
does their Uddlng; tbe wise Lord, the darling and the 
Joy of the heart of the great gods, the first-born son of 
Nabopriassar, King of Babylon. 

“When Marduk, the grant lord, made me the right¬ 
ful son, to rule tbe laud, to be the shepherd of hts 
people, to can for tbe city, to rebuild the temples* he 
bestowed upon me his great power. Tremblingly X Waa 
obedient to Marduk, my lord. I completed Imgur-Bel 
and Nimitti-Bel, the greet walls of Babylon, Bis mighty 
city, the city of his exalted power. At the eotranoe of 
the groat gates 1 erected strong bulla of breast, and 
terrible serpanta standing upright My father did that 
which no previous king had done. With mortar and 
bricks he built two moat walls about the city, and 1 
with mortar and brteka built a third greet moat wall, 
and Joined It and unltod it closely with the moat walls 
of my father. I laid lta foundations deep to the water 
level; I raised lta top mountain high. I constructed a 
moat wall of burned brick about the west wall of Baby¬ 
lon. My father built the moat walte of the Arahtu canal 
securely with mortar and brick. Ho built well the 
quays along the opposite shore of the Euphrates, but he 
did not finish all his work. But I, his flrst bom son, 
the beloved of his heart, built the moat 


generally be used In the Cassegrain form; 
the light from tbe main mirror, converg¬ 
ing toward n focus, will bo received by a 
second hyperbolnldal mirror of about 11) 
Inches aperture anil 10 feet focus, placed 
about 23 feet above the main mirror. The 
light pusses I lienee down through the hole 
In the main mirror, and the star images 
arc form*! about three feet below the lat¬ 
ter. Here Die spectrograph will lie placed. 
For the fnlnier stars of low disfierston the 
siiectrograph will probably be placed at 
the prime focus An Investigation of the 
atmospheric conditions In different parts 
of Canada Is now In program, to determine 
where the telescope will be located. 

Nebuchadnezzar aB a Builder 
By Edgar J. Banka 

P ROBABLY the greatest builder the 
world ever had was Nebuchadnezzar, 
King of Babylon from 604 to 561 B. C. 
There Is hardly a ruin In Babylonia which 
does not show traces of his work. Nearly 
everywhere In Mesopotamia, and even In 
Persia, are found bricks lien ring his iiHme. 
He delighted in restoring the old temples 
He aurrounded defenseless cities with 
walls and moats. He confined the rivers 
to their courses with huge brick embank¬ 
ments Shortly before his time Babylon 
was completely destroyed, and Its foun¬ 
dations were sera tied Into the river, but 
he rebuilt and enlarged the city The 
temples with which be adorned It amazed 
even the travelers from distant Drecce 
The walls surrounding it were one of the 
seven wonders of the ancient world. For¬ 
tunately it was Nebuchadnezzar's custom, 
whenever he built or restored a temple, to 
write a long description of hla building 
operations upon a cylinder of clay, and to 
bury the record in the walls that future 
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walls of Arahtu with mortar and bricks, 
and Joining them with the most walls of 
my father, made them very solid. 

“Esagil, the wonderful temple, the pal¬ 
ace of heaven and earth, Kkua, the temple 
of Marduk, the lord of the gods, Ka - hlU - 
sug, the dwelling place of Zarpanlt, Estda, 
the temple of the king of the gods of 
heaven and earth, 1 clothed with shlntng 
gold, and made bright like the day. 

“Eztda, the favorite temple, beloved of 
Nabu, I restored In Borrippa. With gold 
and Jewels 1 made It beautiful like para¬ 
dise. r overlap] with gold its great beams 
of cedar, and arranged them by three to 
cover Emahtlla, the shrine of Nabu. I 
rebuilt and made lofty Emach the temple 
of Nlnharsag, In tbe center of Baby¬ 
lon. .. . 

“I did a thing which no king before me 
had ever done. To the west of Babylon, 
at a great distance from the outer wall 
I constructed an Inclosing wall 4,000 cubits 
In length about the city. I dug Its moat 
to the water level. I walled up it* sldah 
with mortar and burned bricks, and I 
united It securely with the moat wall of 
my father. Along Its edge I built a great 
wall of mortar and burned bricks moun¬ 
tain high. 

“I rebuilt Tablsupurshu, the wall of Bof- 
slppa, To strengthen It, I built the wall 
of its moat about tbe city wltb mortar 
and burned brick*. In Borsippa 1 rebuilt 
the temple to Tur-lll-en, the goA Who 
break* the weapons of my foes. Ebatra, 
temple of 8 ha mash to Sippor, Banna, trite 
pie of Ishtar In Ereeh, Bbarra, tettjft* 
of Sbamash In Lana, EgMtsMrgtl, tem¬ 
ple of 81n in Ur, the sacral temples of 
the gnat gods, X restored and completed 

“Tbs support of BsagB add Bride, the 
rebuilding of Babylon and Borrippt, wbteb 
. toes*** «* W *ML>’, ■ "’2 ' 













E VBRT day nearly ten million person* fleck to the 
film theaters In the United States. The pictures 
that flicker before their eyes are photographic images 
imprinted in strips of film that if ignited bum with the 
explosive rapidity of smokeless powder. These strips 
of film moV% across a stream of concentrated light, while 
pictures are being shown, light so powerful that the 
rays if focused on a surface of wood coukl bore Into it 
with the speed of a flame. Were It not for its rajiid 
movement the flint would blase up immediately If the 
light were not cut off. 

Yet Aims ignite in projecting machines but rarely, 
if ever, in this country; at the worst, mere holes burned 
in the atrip. A picture or two Is cut out, and after the 
clipped ends are cemented together, the Aim is ready 
for another run. 

But In other countries south of the United States 
and abroad, the results of film Ignition In projecting 
machines have been far more serious. Recently fifty- 
eight children, sixteen women and one man were killed 
in a panic precipitated by the ignition of a Aim in a 
picture theater In Surabaya, Java. One hundred and 
thirty-one persons, chiefly children and women, were 
killed and injured, May 27th, 1912, in a Aim show 
in VlUareal, Spain. The picture machine was not 
equipped with a take-up reel, and as Aims wore run 
through the machine they were allowed to pile up on 
the floor. The film carrying the final pictures of the 
performance caught Are and ignited the heap of other 
Alma on the floor. Since then a number of other horrors 
of a similar character have oeonrred abroad, and in 
the lAtln republics of I*an America. But the United 
States has been singularly free from catastrophes of 
this sort and magnitude during recent years. The chief 
reason is that more progress has been made here than 
in other countries la perfecting the safety features of 
projecting machines that minimise) or eliminate en¬ 
tirely, fire perils to films. Much of that progress is due 
to the Inventive genius of Nicholas Power of New York. 

A motiea picture machine comprises two parts: A 
source of light (the team), and the mechanism for oper¬ 
ating toe Aim (the machine head). Manifestly safety 
lies to keeping the inflammable film away from every 


to the Machine head, that if ignited by tbs rays of light, 
too torn will not hum town than a fear inches at the 


Ini' the «m» toMUttM Art warn anything hut closely 
eeaiMd,.. •****«*" tm vmA until 18W 


ir ssHm sf spmfli upon which it 


was threaded. At that time films were made only in 
lengths of seveuty-flve feet with ends Jointed together, 
forming end I ohm belts. Frequently the films would touch 
the lamp house and promptly Ignite. After n number 
of such accidents the belts of film were told In glass- 
covered wooden boxes mounted under the machine 
head. 

Whon longer films began to to- used they were wound 
on reels. A film to lx* shown wus wound on a reel 
mounted on a bracket clami>ed to the top of a machine 
head. As the fllai was run through the machine, it was 
spilled on the floor under it. Not only did spilling the 



Fig. 6.—The shutter S automatically 
closes and cuta off the light when 
the machine stops. 


film add to the fire peril, but the film itself was 
scratched or broken and the pictures damaged. Even 
in New York city in the days when motion pictures 
“chased’’ vaudeville performances in large theaters, it 
was not an uncommon occurrence for films to fall over 
the nils of balconies, behind which projecting machines 
were located, Into the crowded auditorium below. 

To preserve the pictures some machines were fitted 
with bags hung so sa to receive the films as they were 
run out. In some eases films were wound by hand on 
take-up reels instead of being spilled to bags. 

In 1904 Nicholas Power devised a take-up or rewind¬ 
ing reel that would automatically vary Its speed to pro¬ 


portion to Ihe increasing diameter of the circle of film 
as it wound on the reel, the hikhk! of the reel Mug 
greatest at the initial oiieratlon of winding and auto¬ 
matically decreasing as the film wound up, so that the 
tensions] strain would be uniform throughout tile wind¬ 
ing 

Power’s take-up device comprises a spindle, which 
carries the reel, and the driving pulley which to driven 
by a belt from the machine-head mechanism. The 
pulley to composed of two separate plates One plate 
is made fast to the spindle driving the n*el, the other 
rotates loosely on the spindle, but is held against the 
face of the driving plate by a spring colled around the 
spindle. As the film winds on the reel and IwgliiN to 
pull, Ihe spring on the spindle > ields, allowing the driv¬ 
ing bell to run on the loose pulley plate and slip in 
the driving side. Also the device is arranged to be 
driven by a chain or a gear. 

While the take-up device improved the operation of 
a machine it did not lessen the fire hazard much, as the 
film was exposed on reels over and under the machine 
head. Immedialely following the development of the 
take-up device, Power introduced metal magaalnes (if* 
and If*) Fig. 4, to rnntuln the feed and take up reels; 
and to prevent the flames of burning films from enter¬ 
ing the magazines, he devised a special form of valve, 
Fig. 3, which allows the free imenage of film in or 
out of a magazine, hut which effectively stops the prog¬ 
ress of combustion in a blazing film. 

The film valve (Fig 8) consists of an elongated chute 
C and four rolls AAHU. The upper valvo shown in the 
figure is mounted in the inside lower corner of a feed 
reel magazine F, and the lower in the outside upper 
corner of a take-up reel magazine T. The rolls A are 
fixed guide rolls which keep the film from rubbing 
against the walls of the chutes The rolls O are idler 
rolls whose Journals bear in slots B' cut at angles so 
that no other force than gravity will be necessary to 
hold the rolls against the film, thus preventing teusiotial 
stresses. The rolls have outer flanges which prem 
against the margins of the film, so that nothing touches 
the emulsion or picture surface. It la practically im¬ 
possible for a film to burn past the idler rolls and their 
companion Axed rolls, but should that occur the blaze 
could not enter toe chutes. 

Machine magazines for film reels IP and IP (Fig. 4) 
are made of heavy Russia iron in square forms, with¬ 
out solder. The upper or feed reel magazine If* to 
mounted on a rigid spider which Is attached to the 
machine head frame. The lower or take-up reel maga- 
(CeiMiaCrt os sago MO.) 
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RECENTLY PATENTED INVENTIONS 

Thaae col nmol arc open to ill pi tenter*. 'I'm 
notice* ire taserted by iprclil arrangeaient 
with the Inventor* Term* on ippllcitlon to the 
Advertising Department of the Scientific 
American 


renaming to Apparel. 

DRAW RTRING — Bebtha Claik, 228 52nd 
St., Brooklyn, N Y. The Invention provide* * 
draw string or hand for use In the hem of the 
gathered waistband of a waahable garment and 
arranged to allow of lonvrnlrutlv and quickly 
removing tbn draw atrlng or hind prior to 
wnshlng the garment, and to permit the ready 
liiaertlon of the draw atrlng or hand aftor the 
garment la waahed. 

Of Internet to Parmara. 

KEVOLVINU IIAKIIOW.—J. M, Babblee, 
Marlon, Ohio Tho Improvement* In thl* caae 
are embodied In two clriular harrow* arranged 
borlxontally and mounted on nxea having hear 
Inga In draft tiara whose front erida are looaoly 
eonneetod by a draft appllunev, tholr roar euda 
being coupled elaatlrnlly by a bowed plate 
apting which nerve* to hold the porlpherlea of 
the harrow* In frlotlonnl rental t, »<> that the 
rotation of one alda rotation of the other, 
which unable* the harrow teeth to clear them- 
■elves of adhering turf, vine*, or other traah 
Meana provide for na tiling the harrow* to eon 
form more canity to Inequalltlen of the surface 
over wblrb they are dragged 

IllNIIB—T Mitchell Oquawka, III. Thl* 
Inventor provide* au adjustable hinge to tie 
uaed with fence galea, to lompennate for act 
tlcment In the gate, or In the hinge pont, or 
to lie adjunted for holding the outer swluglng 
end of the gate In railed politico to clear any 



1UIH1K FOR FARM FENCE GATKH. 


utmtruithm whlih may incur In the path of 
the gate, An object of the Invention la to 
provide adJUHttng meana for the hinge, which 
may he operated from the outer end of the 
gate, no that the leverage afforded by the length 
of the gate may bn taken advantage of la rala 
lug the gate, wllllu the adjusting means la 


Of (.eiirru I I utrresl. 

RETAINING DEVICE A Q WAl,an, 2 W 
47th Mt, Manhattan. N Y . N Y Thla Inven¬ 
tion provlclen n device for holding fountain 
pena, pencils, rulen, evcglaan rases, clinical tiler 
iiiometern, and similar artlelea securely lu posi¬ 
tion In a pocket of a vest or other garment 
while the latter la worn, nncl arranged to pro 
vent the article from accidentally falling out 
of the pocket on the wearer stooping or mak¬ 
ing other hodll) motions 

BOTTI.K HOLDER BO It CHLOROFORM IN 
HALUKN- ],. IiRiiHiN, lOflll Lexington Ave, 
New York. N Y. The Invention eomprlaea 
meana for nuppoitlng a bottle of anesthetic' lu 
an) suitable position upon the usual Inhaler 
frame, and the bottle holding nicHua providing 
for use In cminertlon with any reasonable slue 
or shape of bottle without special adjustment 
ADJUHTABLK BOOT HUNT - B, A. Carr, 
808 Petty HI McKeesport, Ph This foot 
rent la arranged to permit of ralalug or lower 
lug the foot hoard a desired distance above 
the floor, according to the alio of the scholar 



aimuktahi.k mhvi hunt for iiichkh, tore 


using the desk on which the fisit rest Is up 

and swinging the name lliln vertical position 
between the ataiiclnriln of the desk and below 
the table thereof when dispensing with the 
use of the foot rest or for other reasons 

WATER HKKK.—V Voli.bh, BemldJI, Minn 
This Invention I* In the nature of a water skee, 
the object being to provide a strong, durable, 
•ail ante construction which may be mdlly 
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propelled through the water and effectively 
guided lu It* course. The action I* *nb«tan 
tially similar to that of afcrea on the snow, and 
the knack of actuating the water akee la read¬ 
ily acquired. 

TOOTH BRUSH — ('. B, Carsom* Newport, 
Ark As the formation of tartar begins under¬ 
neath the gum margin below the necks of the 
teeth, adheree to the roots and remains aa a 
permanent Irritant to the gum, and as no brush 
in general use I* effective In preventing such 
condition, the present Invention has been de¬ 
vised to prevent the lodgment of foreign sub¬ 
stances within the free margin of the gums 

Hardware and Tool*. 

LOCK —W Mena, 1051 Seventh Ave., Man 
lmttnn, N Y, N Y. Thl* Invention comprises 
a removable Ixilt adapted to secure In position 
a hasp used for fastening a door or tlic like, 
u movable member having means for holding 
tlio holt lu place, and key-controllal>lu means 
for actuating the movable member, tho last 
named nncl the hasp being positioned at the 
same side of the door. 

FOLDING STEP LADDER_J. DruBCg, 

care of M Htenabaugh, Box 404, Hault Nte. 
Marie, Mich, lu the present Invention the 
step section Is pivotally suspended by a hanger 
at the toil, the hanger cnnNtUutlng a plate 
spring, and a link connects the step section 
with the stand or frame Mow tho hanger, tho 
arrangement being such that lu the swinging of 
the ladder to an Inner position within the 
stHnd, the hanger la placed under tension so 
as to force the ladder downwardly and by Its 
engagement therewith bold It securely within 


Heating and Lighting. 

V M.Vlfl BOR HAH BltltNKUH.—H S Ai,u», 
MT W 134th Ht. New York, N Y. The pur¬ 
pose of the Inventor 1* to provide a valve for 
gas burners arranged to permit convenient ad¬ 
justing with a view to regulate the amount of 
gas passing from the servlee pipe to the burner 
and to lie automatically elosnd by a movable 
member of a stove so that the gas Is shut off 
from tho burner 

Household 11 till ties. 

mon PAN - A B Kxowlton, enre of Kuowl- 
ton Hospital, 1515 Marlon Ht. Columbia. H C. 
The pan Is constructed with a central, longi¬ 
tudinal, primary chamber nr receptacle and 
with an overflow receptacle which partly sur 
rounds the primary one, and a third receptacle 
Into which both the others Anally discharge 
their contents Hucb HiihI receptacle Is located 
lit one end of the pan and holds the excreta 
safely when the pun Is curried. In vertical poal 
tlou like a pall. In means of a handle located 
at the opposite end of the pan The Una! re¬ 
ceptacle Is constructed with a flat head or end 
so that It mil) Is- supported In vertical ;>o*i- 
tlon upon a floor or other flat surface 

machines and Mechanical Dev lees. 

mnoNOMKTKR ESCAPEMENT —W B. 
Wai.kkh, Woodstock, Ohio. The purpose here 
Is t» provide a detached esruiieiiieiit In which 
the balance receives Impulse direct from the 
teeth of the' eseapc-whnel, without the use of 
guard pins, banking pins, or springs, aud which 
will effectively perform Its function In the face 
of hard or rough usage 

BOAT PROPELLING MBPUANIHM —J. B 
Tubnchtt. care of Wlsco Hupplv to, 7th and 
Nth Sts and Clark Ave, Ht Louis, Mo„ and 
R C Busch, Ht Ixiula. Mo. The invention pro 
lldes motor units arranged for propelling 
boats: provides means for demounting and re 
mounting units to augment or diminish the 
motive power for propelling boats or the like; 
provides u multi unit prime mover for vessels, 
adapted for temporary Installation; provide* 
milts for propelling shallow-draft vessels, pro¬ 
vides means for harnessing said unit* to per¬ 
mit shifting thereof for nee as aids In steer¬ 
ing the vessel , and provide* means for har¬ 
nessing the units to change angle' of operation 
thereof relatively to the keel of tho vessel to 
which they are applied 

SCALE —V O. Klinui,kr, Hlayton, Minn. 
The principal object of the Invention Is to pro¬ 
vide an Improvement especially adapted for hoc 
with the scab's, whereby the valves will oper¬ 
ate more easily, the use of the Improvements 
also lending to save the wear cm certain of the 
cooperating parts. 

JIGGING MACHINE.—O, H, Bohm and W. 
M McCoy, Birmingham. Ala Address the 
former, 725 Hcrgeant Ave, Joplin, Mo, An 
object of the Invention Is to provide a device 
In which the working part* of the plunger re¬ 
ciprocating merhanlsm are submerged In oil 
so ns to provide a thorough and constant Inhrl 
ration, which protects the lubricating oil 
again*! contamination by grit, water, or other 
foreign substance. 

Prime Mover* aud Their Aeeeaaorlea, 

ROTARY VALVE.—<1 I* II Hnir. I Clin 
Ion Place Jamaica, N \ . N Y In this rase 
use Is made of a cylindrical valve chamber hav 
lug parts In Its side and an opening In one end, 
n rotary valve fitting Info said chamber and 
having a port adapted to register with said 
valve eliudilMir ports, the said rotary valve be¬ 
ing split at It* port, aud an annular parti 
tlou dxed In the aald v*lvo chamber and hav¬ 
ing ports oppoalt* the aald valve chamber 
ports, the said partition being split Intermedi¬ 
ate it* porta. 


| rartaialag to Rseieath*. 

ILLUSORY THEATRICAL DEVICE FO* 
VAUDEVILLE ACT#.—H. J. MtttMKWM, 8M 
W, 8th 8t„ Superior, Wla. TbU Invention re¬ 
late* to a stage appliance for nae In a vaoda- 
vine act to produce an llluaory or myrtle effect, 
and it relates moro particularly to a device 
adapted for we in connection with atcreoptt- 
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DEVICE FOB VAUDEVILLE ACTS. 


con, motion or other plcturea. The tlluaioa dif¬ 
fers from all other attempts, hy reason of the 
transformation taking effect under full white 
light, without the' use of mirrors; and In the 
area of the picture screen containing only 
about 50 per cent of picture holding material, 
or two square feet of picture for each square 
foot of screen. The Illusion la Intermixed with 
ading, music, songs, animated scloptlc posing 
effects and a mysterious fading nway of the 
Ilviug Image and shield. 

Railways and Their Ae e e aao rlea. 

CHILD'S CRIB OR BERTH ATTACHMENT 
BOR RAILROAD CARS.—L. W. OSEKEKET, 
Douglas, Aria. In the present patent the In¬ 
vention Is an Improvement over that dlseloaod 
In Mr. (leerekey's patent. No. 1,066,HOT. dated 
Marrb 11th, 1IU2, and it hai reference to an 
improvement In the means for securing a crib 
to horlaontal rails applied to the Inner aide of 
a railway carriage. 

PNEUMATIC DMHAILER.—J. J. McIntyre, 
care of D B Htauft, care of Taylor Coal A 
Coke Co., Unlontown, Pa. Thin Invention con¬ 
templates positive means for derailing either 
loaded or empty trains or parts of trains, or 
"trips" of cars or mine wagons when operat¬ 
ing on Incline plane* or slope*, In order to pre¬ 
vent serious wrecks when ear* become detached 
through aerident or otherwise. The Invention 
provide* for promptly derailing a runaway car 
or cars before the same attain a destructive 

AUTOMATIC TRAIN HTOP —J H ALIEN. 
116 Broadway, New York, N. Y The stop baa 
a hollow post, In which a shaft Is Journaled, a 
cap being secured to the ahaft. and having de¬ 
pending lug*, which engage atop* on the post 
for Routing the movement of the cap and shaft. 
The cap extends outward from the shaft, with 
means for protecting stops and lugs from the 
weather Secured to the rap la an extending 
arm euguged by a contact mem tier, carried by 
arm* soured to a shaft, Journaled In a hear 
Ing on a locomotive or car with mean* that 
will rotate tbs shaft journaled In the hearing 
lu the loemnotlvo or car, to open the valve, 

Pertaining to Veblelea. 

WHEEL—J PlUi-a, Ogden. Utah. Address 
,1 O lleywood, same place. This Invention 
relute* to wheels, and more partlrulsrly to ro- 
slllent tread* An object la to construct a 
wheel In such a manner as to avoid the use 
of pneumatic tubes and casings, and yet pro¬ 
duce a tread which will yield to an uneven 
surface so perfectly as to produce a pneumatic 
result. 


Dealg na. 

DESIGN BOR A RING OR SIMILAR 
ARTICLE —W. Flsenna, 45 John Ht., New 
York, N, Y in this gracefully rounded ring 
the setting comprises a number of prongs that 
rlasp a high set disk, In ths center of which 
the gein Is placed. 


Nora,—Copies of any of tfaeso patent* will 
he famished by tbs Scientific Amcdican for 
ten cents esrb. Please state the name of the 
patentee, title of tho Invention, and date of 
this paper. 


Wa wish to call attention to the fact that 
ic are In a position to render competent ser¬ 
vices Id every branch of patent or trademark 
Onr staff Is composed of mechanical, 
electrical and chemical expert*, thoroughly 
trained to prepare and prosecute all patent 
applications. Irrespective of the complex nature 
of the subject matter Involved, or of the spe¬ 
cialised, technical, or scientific knowledge re¬ 
quired therefor 

We also have associates throughout the 
irld, who assist In the prosecution of patent 
and trade-mark applications Hied la all can- 
tries foreign to the United States. 

Munn A Co., 

Patmt HsHcUort, 

881 Broadway, 

Now York, K, X., 

Branch Oflra: 

I ¥ fittrat, N. W, 

Washington, n. C 



( 12971 ) L. H. W. any#: The original 


first denning them with pure olive oU. TUapene- 
tratm the pearl object and does away with the 
blurred look Then polish aa one pollsbra a finger 
nail Apply the polish and rub with a ehameda 
sUn. 


( 12972 ) L. H. W. Writ*; Paint may be 

removed hy tho following mixture: One pound of 
commercial potassium hydroxide la dissolved in 
40 ounce* of acetone. Then add 90 ounce* of 
methylated spirit. 20 ounce* of oU of turpentine, 
20 ounces of spirit of petroleum, and 10 ounce* of 
castor ott. Wash off the paint with this mixture, 
using old rags to prevent musting. If the paint Is 
thick, a dull knife will aid materially la removing 
it. while no harm wOl be done to tho wood it rare 
if exercised. 


( 12978 ) H.J.G. naks; Will you be kind 



( 12974 ) S. T. T. asks- In an argument 

recently with a railroad locomotive engineer, ho 
doctored that the top surface on tho drive-wheel* 
of an engine travels faster than the lower part of 
the wheel*, but could not explain the (tot If this 
Is so, wilt you kindly send me an oxplaoatlonr It 
seems a physical ImpoaMhlUty to mo; however, H 
may lie true A With reference to the motion of 
tho parte of a wheel of a locomotive on the track. 
It must be evident to you upon thinking of It that 
the part of the wheel which la In contact with the 
rati at any moment Is not moving forward at all, 
unless It i* sliding on the rail, which you know It 
doe* not usually do. The top of the wheel Is mov¬ 
ing forward very rapidly. The bottom of the 
wheel Is at reat on tho rail, and the top Is moving 
forward Thla your friend, the engineer, know, but 
could not explaLi it la not a physical lmpoari- 
hlllty, but a fact The wheel muat not dip on the 
rail If It I* U) draw tho train. If It dora not dip, 
It la of course at nwt on the rati at the point where 
It comes in contact with the rail. 


(12975) 8, C. 8. gaks: Inclosed find 10 
cent* for which send me copy of Hcisntxvio 
Aussie an that haa the article In It In regard to 
making experiments with the tinltt ray tty mine 
tiolrl-tolorttfl glass. If you can tell me where I 
could find anything else regarding thin, I would 
like to know where it la A We send you under 
separate enolooure our Sni'rLausNT No 1830,con¬ 
taining a description of the various Alter* which 
have been lined for separating tho ultra-violet rays 
from the root of the wavo length* of light. You can 
probably obtain tho Wood ultra-violet ray filter 
directly from Prof R W Wood, Johns Hopkln* 
University, Baltimore, Md We would advise 
that a violet-colored glam will not by Itself quench 
all the ray* except the ultra-violet A blue glam 
should be used with the violet glam for good 
effect*. The choice of tint* la also Important It 
la bettor to get a glam made by a person of expe¬ 
rience for flr*t experiment* Than yon will know 
that you are producing what you should produce. 
Bcride* tho Snnri,»u»KT named above we have 
published many paper* on this very Interesting 
subject. We name the following' HoiEwmno 
Aubbican. Vol 102, No. 12. Vol 107, No, 18; 
Vol 108. No 3, and SurrLiuam- No*. 1711,1788, 
1778, 1787, 1807, 1808. 1831, 1845, 1868. 1805, 
1953, price, ton cents each. 


( 12976 ) D. L. W. asks; 1 . I have read 
that water at 39 deg. Fahr. la heavier than at any 
other temperature W1U you Idndly explain why? 
A Water Is densest at about 88 deg' Fahr and 
expands If either heated or cooled from that point. 
We do nut know the reason why this la ao. but It 
I* of the greatest importance In nature. Because 
of thla. ice forms on the sur. ace of water instead 
of forming at the bottom of lakes and rivers and 
ocean* 2. I have a toadstool which la petrified. 
Now that It ha* turned to stone. It I* several times 
heavier than before. WIU you kindly toll me 
where It got the additional weight? A. Your 


tor which was there formerly. 8 I have 

other direction Is there any reason for thtaf 
A. We know no reasun why you should hav* 


A. The brown-tailed b 
• to get through the winters In the North In 
I station. * you might tXar that tt m 
gv ttoa ooM of ow gdfitar gMgMt. *, 
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ultimate tuooees la dap«nd«t. Boon, dayi, 
waaka. and aran months ur ba devoted to • 

painstaking study of mechanical equipment, but 
not ton mlnutea to the men who will be chaffed 
with the operation and maintenance of that equip¬ 
ment Mr Emerson was one of the flnt to Inriat 
upon the name care In the selection of human aa 
of mechanical material His later writings have 
dwelt eloquently upon the necessity of studying a 
man's aptitudes before entrusting him with work, 
however Imimrtant or unimportant Ho has sat 
up certain human standards and Ideals which cor¬ 
respond with the standards and Ideals to be 
followed In selecting and arranging the machines 
of a factory Human char art eristics mean aa 
much to him as heat units to a mechanical an- 

In this remarkable study of Gol J M, fleboon- 
maker, to whom the amazing min*** of the Pitta- 
burgh ft Lake Erie Hallrrstd is due, Mr Emerson 
has crystallized his vast experience with humanity, 
and applied his human standard* to a greet per¬ 
sonality In many way*, the study of Col J M 
Hchoonmakor as a man a* a soldier and aa an 
executive, is the mo»t eloquent pleoe of writing 
that Mr. Emerson ha* thus far given to tlie public, 
which is saying much when It la remembered that 
Mr. Emerson has a highly developed literary 
sense, that ho writes with a grace that comes from 
wide and appreciative reading, and that he drives 
home an argument with many a striking historical 
simile In the tint half of this book there are more 
quotable passages than are to be found In a whole 
volume of most modern essays. This study of 
Col. J M Schooomakor as a personality and as 
an executive might be read with profit by every 
manager great or small. It la inspiring as well as 
Instructive. 

Plant-Life on Land, Considered in 
Some of Itb Biological Aspects. By 
F. 0. Bowor. Regius Professor of Botany 
in the University of Glasgow. Cam¬ 
bridge: The Univorsity Press. New 
York: G. P. Putnam’s Sons. 

"Pew pursuits are more thoroughly mlsunder- 
stood by the averago person of education than that 
df the present-day botanist . . . Old, time-worn 
aspects of the science are aaaumed still to be living 
problems of the day In no point does this emerge 
more clearly than In the undue Importance at¬ 
tributed to the finding and recording of now species 
and varieties This Is a survival of the time when 
the science, still In its Infancy, was mainly en¬ 
gaged In the recognition and tabulation of Uvlng 
forms " Thus Prof Hower opens his Interesting, 
populsrly written book, and proparei the reader 
for the modern view of botany When the reader 
who clings to the old-fashioned view has finished 
tills book, lie will probably discard the notion that 
modern botany constats entirely In finding and 
recording new species and varieties and that a 
botanist's ability is to be measured by the number 
of the new determinations He learns that the 
modem bot anist concerns himself not Blmply with 
plants as they are, but Inquires Into their origin, 
their stabUlty a* species, and their relations with 
one another. 

Numbers ’n Hibtort. How the Greeks 
defeated the Persians, the Romans con¬ 
quered the World, the Teutons over¬ 
throw the Norman Empire, and William 
the Norman took possession of England. 
Two lectures delivered Imfore the Uni¬ 
versity of London on October 6th and 
7th, 11)13, by Dr. Hans Delbrueck, Pro¬ 
fessor of History of the Uiuversity of 
Berlin. London: University of London 
'Press Published for the University of 
Ixmdon Ptosr, Ltd, by Hodder A 
Stoughton, 1013 

The critical study of the four great campaigns 
whlrh form the subjects of thoso lectures serve to 
overthrow some deep-rooted Ideas The "hosts" 
of old were anything but host.* aa we conceive the 
term What Is more, the groat captains of the 
past seem to have lied about their commands aa 
glibly as tradition Itself Instead of overcoming 
HO.000 Austrians and Sardinians with a handful 
of nu.ooo French, as he claimed, Napoloon was 
able to oppose 40.000 against 47.000 
The mere difficulty of handling large armies—a 
difficulty which could hardly bo overcome before 
the days of the railroad—speaks eloquently 
against such vast bodies as the ancients some¬ 
times claim to have hurlod against their enemies 
Even with tho aid of nine railways and good roads, 
Von M alike found it hard to move 400,000 men. 
Indeed, at Vionvlllo, he could only use two of his 
ton army corps Again, the mere task of pro- 
tlslonlng an army of lOO.OOOor 200,000 Is In Itself 
something that the ancients could hardly have 
coped with No wonder that Prof Delbrueck 
doubts that Att Haled 700,000 men from Germany 
over tho lthino Into France, and no wonder that 
he doubts Herodotus's statement that Xerxes 
marched westward at the head of S, 100,000. for 
at that rate, the last man would have Just about 
left Susa when the first arrived before Ther- 
mopylm l)r Delbrueck even goes so far as to 
maintain that the Persians were outnumbered 
by the Greoks. "Why should tho Greeks have 
mare credibility? Are wo to believe them only 
because we have no Persian author who contra¬ 
dicts their stories?" So, too, he questions whether 
Charles tho Bold was able to oppose 100,000 men 
against the Swiss, and even goes so far as to main¬ 
tain that the Burgundians were outnumbered by 
the Swiss. The Invasion of the 200,000 cimhri 
of tho Roman histories becomes an invasion of no 
more than 40,000 people, of whom 10,000 were 
soldiers. Why? Because only that number could 
have migrated at once across the Alps So the 
army of William the Conqueror is reduced from 
00,000 to 7,000, and that of Harold to 4,000. 
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Will You believe John Burroughs? 

R EAD this letter from America’* from over 19,000 practicing physician* 
greatest living naturalist—one —conservative scientific men who 
of the many hundreds written have prescribed Sanatogen and, watch- 
by distinguished authors, statesmen, ing its effects in rebuilding and 
clergymen and scientists who have strengthening men and women who 
wished to tell the world what the were run down,” have with this full 
food-tonic Sanatogen has done for knowledge praised its power to help, 
them. These letters have the ring of Should you not believe that this 
sincerity because they are the grateful help for which so many of the world’s 
letters of active workers in many pro- active workers are grateful may be a 
fessions who, after suffering the strain blessing to you ? 


of nervous exhaustion, have felt the 
lifting, nourishing, reconstructs in¬ 
fluence of Sanatogen. 

Even more impressive are the letters 

w/.r BWrt H, MarW'a mi *•*-"« 


THE BAUER CHEMICAL CO., 28G Irving PI., New York 

al Contnu of MUMM. iMdan. 1111 


Sanatogen is sold by good druggists 
everywhere, in 


rrratly benefttted by 
Sanatoeen. My nlwp it 
SO percent, better tbnn 
it wai one year ago, and 
ray mind and atrength 
are much improved." 





Protection ftoat X-nya la 


(Concluded from pope lit. I 
volume. In certain types of tube, 
fore, the platinum anticathode gets red-hot 
at tlmee, a circumstance which does Wt 
cause serious inconvenience with such low 
current volumes. 

When, however, It is desired to 
higher energies In X-ray tubss, this eleva¬ 
tion of temperature becomes the source of | 
great annoyance In the operation of the 
tube and render* Its construction very dif¬ 
ficult. Here are the reasons: the center 
of emtaslon of the X-rays Is situated In the 
Interior of a closed apace In which the 
moat careful vacuum has been made. This 
reduces very materially thermic radiation, 
so that, while the output of energy con- 
Mtantly raises the temperature of the sutl- 
caihode there is but little tendency to 
heut-loae. 

We must also take into consideration 
the fad that, at the Cochin Hospital, M 
In nearly ull large installations, X-ray 
tubes are used with a capacity tot current 
equivalent to 4 or 15 electrical horse-power. 
This energy la almost entirely concentrat¬ 
ed In tbe cathode stream and, coneequent- 
nlmorhod by the anti cathode which 
readies u white-hot temperature Instan¬ 
taneously. In order to avoid, as much as 
pnsKlblo, this Inconvenience, the anticath¬ 
ode is reinforced and constructed of the 
moat refractory metals such as platinum, 
iridium, and tungsten. 

It Is also found likewise advantageous, 
especially when the exiwsure Is to last sev¬ 
eral seconds, to employ accessory cooling, 
iroduced either by a volume of water 
stored liehlnd the anticathode or by the 
Iiassage of hu air Jet of high velocity 
(Barret-Jalffe system), which removes 
with It a great quantity of calories. 

Finally, In conjunction with the radi¬ 
ologic installation Just described, we find, 
in this new clinic of the Cochin Hospital, 
apparatus for the use of high frequency 
currents,* u remarkably well equipped 
laborntoiy In the basement, and a collec¬ 
tion of more than 2fi,000 radiographic 
negatives of considerable documentary in¬ 
terest. 

Vocational Guidance and Efficiency 

(Concluded from pope tit.) 
and economic—of these children: it shows 
F alio in the lives of the children that 
it manages to retain, for the majority of 
these are not going to be professional 
workers, and the school neither prepares 
them for anything else nor lets than even 
know that there is anything else. Voca¬ 
tional guidance will nuceasitate an organisa¬ 
tion and an administration of schools that 
will make it possible for the children's 
native abilities to assert themselves and to 
record themselves, that they may be 
utilized in planning each individual’s school 
career in accordance with his particular 
needs, and not in accordance with a remote 
and arbitrary standard set up a few 
generations back by men interested in the 
evolution of grammatical inflection or 
Roman table manners. 

Modern psychology, resting upon a bio¬ 
logical foundation, has shown us the facts 
of mdi vidual variation in a new light. 
Plato recognized that all men were not 
equal, and he assigned the various functions 
in bis Republic to classes of people mani- 
festing special trails of character. The 
assumption of most philosophers who have 
thought atiout the distribution of human 
services in accordance with native talents 
bwn that each person is naturally 
fitted to Borne particular place in the social 
and economic fabric; they have accordingly 
sought some scheme for discovering the 
earmarks of the scavenger an d of the 
soldier. The newer studies of human 
nature show us that there are ip flood in¬ 
dividuals who are “natural bortt” posts or 
painters or hostlers or fishermen; but that 
the tremendous majority of boys aufl girls 
ean be roughly divided into a few large 
groups, and that within each group by far 
the largest number of individuals are oapa- 1 


group into astronomy fl .. 

nor ean we direct *U id dMlMkflMgfmi 
from engineering. W« m*y .*jto*i*> 
who is color-blind that he toonotbesotoes 
locomotive engineer or t jBot orgbrign 
painter, but oolor-bUitdiimdlftirt 
Dalton from becoming a tolerably 


When it a 
endowed with some talents in 4 H 



roughly between „ 


not need “vocational guid an ce ." We need 
some machinery for discovering mediocre 
talents in evsry-day girls and boys, eome 


»rk, way of oonnecting them np with the 
useful work that is going on around ns— 
that need it is that seeks to express Itself 
through the vocational guidance move¬ 
ment. That the meeting of this nced wfii 
help industry and oommeroe should bring 
the fawfightod business man to the ajiriat- 
aooe of toe movement. That toe meeting 
of this need will hrip put life and entowi- 
into toe eohoola should bring all edu- 
cators to its asabtanoe. That the increased 
efficiency resulting from organised common 
sense applied to tbe direction of girid and 
boys will be both civic and economio, oOfht 
to interest the statesman. 

Nebuchadnezzar aa a Builder 

(Concluded from page tt LI 

I caused to be more magnificent tons be¬ 
fore, I did as 1 was Instructed. All my 
noble deeds for the maintenance of to* 
sacred temples of the great gods, which I 
did better than tbe kings, my 1 
wrote upon a tablet of atone, and ft 
[-distant days. 

"May the wise men after me read Of all 
my works which 1 have written upon a 
tablet May they comprehend tbe glory of 
the gods. 1 accomplished the bnUdlng of 
tbe dries of tbe gods and goddesees, as 
Marduk the great lord bade me. and urged 
my heart, to undertake. 

“In those days, for Nlnbarrak, my be¬ 
loved mistress, who guards ray life and 
gives me good dreams. I dug up and found 
tbe undent foundation of Kbarnagll, her 
temple In Babylon, which fell to ruins In 
ancient days, and no previous ruler had 
restored . . . But the temple was not 
suitable for tbe abode of Nlnbarrak. To 
strengthen the walls of that temple, and 
of mortar and bricks to make a temple 
worthy of Nlnbarrak, I sought earnestly. 
Upon the day when I asked tbe gods to 
reveal to me tbe future, Ramman and 
Bhamask decreed that I make three 
burned bricks of sixteen finger!) reedths In 
else, and to make an Image of burned day 
as a charm against disease. And so I 
made three burned bricks .of sixteen finger- 
breadths and an Image of baked day to 
drive away dlsoAse, and I placed tt In 
the foundation. With mortar and banted 
bricks I erected the main temple mountain 
high. 

"0 Nlnbarrak, majestic mistress, when 
with Joy thou enterest KbarsagU, the 
house of toy pleasure, may words In my 
favor be ever upon toy Ups, Make long 
my daysjind establish my years, may long 
life and an abundance of offspring tie 
decreed by toy Up*. tjive peace to my 
soul; make ray body strong, and make my 
visions clear. With Marduk, tbe toed of 
heaven, command tbe destruction of my 
foes, and toe rain of too land of ay 


i frequency currents are Used la to* hsnSs aa R 

• «f «rt«iosch*osk utftristh* of TT*\. 

•Ad uwiritt* pstas, to* tomtom* bf! 

l« eoadltioos and to* Uha-4totMS. tO to*. throne, mriraton 


“In those days, in toe temple of L/ogtl- 
Marada, my lord, in MarSda, whose an¬ 
cient foundation no former king bad Assn 
since toe days of old, I sought its Apd*at 
foundation and found It and upon the 
foundation of Naram-Slu, tbs king, my 
ancient ancestor, 1 fixed Its founds Hen. 1 
made an Inscription with my imai^ 
placed it there. , 

"O Lngal-kiarad, lord of *U, h«w,*efllr 
■favor won too; wort jT 












Fill your factory with sunshine 

Buy it by the barrel and let it penetrate into every corner of your plant. 
It will give you 19 to 36 per cent more light than you had before. It will 
lengthen your daylight day, cut down your lighting bills, improve sanitary 
conditions. Paint your ceilings and walls with 

RICE'S MILL WHITE 

The only oil paint (without varnish) giving a glossy, tile-like finish 

It will fill your factory with sunshine. It Rice’s lylill White will not scale and require 

will reflect every ray of your natural or artifi- frequent renewals like a cold-water paint. It 
cial light down on your machinery and into will not “alligator” and crack under the jar 
the dark corners of your plant Its glossy of machinery like a varnish paint. It flows 
surface will not absorb light or collect dirt, easily under a 4" brush; two coats equal three 
germs and odors like a flat paint. It can be of lead and oil. It stays white longer than any 
washed like tile. other gloss paint . 


Rice's GranoUth 

A tough witt Stas* 
tic, permanent finish 
for concrete watte. 
Becomes a part of 
the cement to which 
it Is smiled One 
coat sufficient, un¬ 
lee* • gloss Is de¬ 
sired Makes the best 

possible primer on 
inside Concrete and 
b»Mk for a second 
coat of Bice** Mill 
White Paint, giving 
a tUe-llka, enamel 
finish gt no more ex¬ 
pense than lead nnd 

. oil paint 

(is fepCegspileJgsfadie > 


Hie Original Mill White 

Rice’s Mill White made a trade name of the words, “Mill White." There is no 
substitute for it. None of its imitations has its elastic, permanent qualities. No other 
paint manufacturer can use the Rice process. Rice’s Mill White for ten years has 
proved itself unequalled for illuminating power, 
sanitary qualities and low ultimate cost. 

Rice's Mill White is sold direct from our factory, in barrels 
containing sufficient paint to cover 20,000 square feet, one coat. 

If you have that area of ceiling and wall space to cover, 

Write for Booklet and Sample Board 

Aik foe * copy of our booklet 
“Mar*Light* WRITS TODAY 

U. S. GUTTA PERCHA PAINT CO. j 

lb.SMkrfc«t nOVMHCE, R. L I 







SCIENTIFIC AMERICAN 



Build Better, Quicker, 
at Less Expense 

Of concrete, certainly, even to the roof, but of concrete reinforced 
with the new form of expanded metal that cuts out the expense and 
time delay of building forms. 



Self-SfMering makes unnecessary, too, all studding on wall, and partitions—save, 
inches in partition thickness that add square feet to every floor arm 
Laid quicktV m big sheets, it makes permanent building imistruction quicker and 
more economical. 


Sand Ua Your Architect's 

111 supply you with full information regarding this economical 


The General Fireproofing Co. 

7411 Logon Avonue Youngstown, Ohio 
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10 PACES m which all ihc T.n.ls Mills in the 
United Stales and Canada aie fully and accurately 
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WIRELESS TELEGRAPHY 
AND TELEPHONY 

SIMPLY EXPLAINED 

By ALFRED P. MORGAN, Wiralnss Extra* 

170 Pages, 156 Illmtr shorn, Cloth Bound 

Price, $ 1 .OO POOtp«id 

»t cootpcehea.lv a 
wireleM. for the 
mr or profaasloaal. 

THIS IS a compre- 
1 henove treabae and 
a dose study of iti pages 
will enable one to mas¬ 
ter all the details of the 


■ 


ed in furnishing a lucid, 
comprehensible explan¬ 
ation m simple language 
of the theory and ptao 
tce of wireless telegra¬ 
phy and telephony. 

tely 


*s the subject from an eal 
Several very novel and i 


It it well illustrated by over one hundred and 
fifty interesting photographs and drawings. All 
diagrams have been made in perspective showing 
thesnutruments at they actually appear in prac¬ 
tice. The drawings are carefully keyed and 
labeled. Many of the photographa are accom¬ 
panied by phantom drawings which reveal the 
name and purpose of each part. 


MUNN fit CD., Inc, Publtabera 

New Yeah, N. Y. 


the evil minded; break their 
restate the lauds of ay eoemlea Slay aH 
of them. May thy fearful weapons which 
spare not the foe be stretched forth, and 
be sharp for the defeat of my euemlea. 
May they be at my side. Before Marduk, 
lord of heuven and earth, make my deeds 
appear acceptable; lnteroede for me." 

How the Moving Picture Machine 
Was Made Safe 

(Concluded from page tit,) 
dne la set in a recess lu the main frame 
of the picture machine. The magazine 
doors are of full Hlze and hiuged to swing 
Spring hinges are used so that the 
doora will not stand open. 

The film Is most likely to ignite in the| 
machine mechanism Itetween the upper 
and lower magazines. There, too, la the 
projection aperture where the light rays 
are condensed upon the film. Immediately 
following the development of the * flame- 
uf film magazine, Mr. Power devised 
automatic shutter to cover the aper¬ 
ture and cut off the light when the ma¬ 
chine slopped. 

The improved form of Are shutter for 
projection apertures S (Fig. 0) is con¬ 
trolled by tile si*eed of the film. It does 
not. open until the film attains a certain 
Njieed and closes when the film slows down 
and lie fore motion actually ceases. The 
o)ieruilng mechanism consists of u centri¬ 
fugal clutch and lifting lever. The clutch 
revolves when the film moves, and when 
protier exhibiting sliced Is attained It oper¬ 
and moves the lever, which raises 
the fire shutter, so that the light rays are 
free to enter the ajierture. The abutter 
la hinged laterally and drops by gravity 
Into a normal closed position. 

That portion of the mnehlne-head mech¬ 
anism of a motion-picture projecting ma¬ 
chine which holds the film flat us It is 
rapidly Jerked over the aperture by the 
Intermittent motion Is termed 
trap" or "gate," One of the flrsf things 
Nicholas Power did was to coualruet Ulna 
gates so that tlluis would not burn beyoud 
-m when Ignited In the ajierture. And 
snug do these lit that even the sprocke* 
hole margins of Aims are not burned when 
(Urns ignite 

As the metal surrounding the ajierture 
Is heated to a high degree by the con¬ 
densed light from the lamp and likely to 
ignite silvers of film which sometime, 
cling to the parts, Mr. Power set out to 
raluluilze the lMisstblllty of these sliveri 
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■ -11 m . j - -.■* 

•zMM hf m 

_tvs. enables Ml 4 _ 

to advise ia regard to jwMataWfcy witlwat soy 
expense to ths client. Our Hand Book oy«MMU 
iqtwrt. This 4 mMm our 

_, ._ ,, ia regard to PATENTS. 

TRADE MARKS, FOREIGN PATENTS, etc. 

All patent, secured through ua art dseeribe d 
without cost to the patentee in th* SCIENTIFIC 
AMERICAN. 

MUNN & COMPANY 

361 BROADWAY. NEW YORK 

Brandi Office. 623 F St met, Washington. D. G 
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Aim from accidental ignition should the 
operator be careless in handling the films. 

Having minimized the possibilities of 
accidental Ignition of the film, Mr. Power 
turned his attention to improvements in 
the ojieratlng mechanism of the film. One 
of the most Important of these is the auto¬ 
matic loop setter which prevents the low 
of the necessary loop In the film between 
the aperture and the take-up reel. As the 
film travels past the aperture in rapidly 
jHKQwslra jerks a dlnet poll from the! I 
ttto-up mi would break ft. 11 




BFFIOIKNT LABOH-SAVINO Slid m 

dumper or shovel for excavating, fulljr 4i- — ... 

lotions patent l,087.84* Bara opportunity to buy on 


CVCLEOAK MOTOBS, TRANSMISSION. 

sssi^ts- 

hum , Ooa CJob. Conn. 

FOB SAI.K — Patent Just allowed Haorathll* new 
on machine for costlng-cloanlpg purpoaef. flood for 

sr„ buss. ar- 

SCIENTIFIC APPARATUS 

,ASS APPARATUS, thermometers for aden- 
ind Industrial laboratories, surgical (taaawara. 
experimental work For further partlcuiam address 
laboratory Supply Co . US state St., KocheaterTN.Y. 


INQUIRIES 


fSSM 

Inquiry No 


Wanted the m 


- _ “inamrfaoturrr of machinery ft* embosdag'un 
foil as la used In packing cigarettes. 

Inquiry No 9tee. Wanted the name and eddrtea 
of a manufacturer of wire wheels, front sues oam- 

sr^gSrass 

muffler*. motors of the two cylinder opposed type, 
ixhloTu and many amaller porta for cydo can. 
Inquiry No. 8107. Wanted the name and addreas 
' a manufacturer of an automatic centering machine, 
Inquiry No. tits Wanted, the name and address 
glass-bottle manufacturers or glass blowm who 
in manufacture a glass bottle and perforate It with 
me 12 small holes. In large quantities for export. 

. ulsr price 

8108 Wanted, the names sod od- 
of Indian IJteaMte (Soapstone), Oor- 
nr Indian miner sis, In quantities. 

- - and ad- 

articles. 


igniting and firing the film by arranging 
'cooling plale” over the film gate. This 
plate ia net awuy from the gale ulimit 
quarter of an Inch and absorbs and radl- 
tbe heat from the light On this 
jilate the fire Hhntter N (Fig 6) is 
mounted. 

Haring protected the film at the most 
hazardous |niIii(, Mr Power anticipated 
the neceMNlty for protecting the film above 
and lielow the ajierture The first step 
a flume shield of metal above the 
ajierture to protect the film from fire lie- 
The original form has been im¬ 
proved. in recent machines the upper 
shield If (FlgN, (J and 15) Is a semi-circular 
trough of sheet metal, hiuged at the bot¬ 
tom, through which the upjier loop of film 
travels. 

Next followed n shield lielow the aper¬ 
ture. ThlH shield whs imjiroved from time 
to time until it formed a complete enclos¬ 
ure about the loop of Him lielow the aper¬ 
ture L (Figs. 0 and 5). This form of 
lower Him shield shown in these figures 
swings ojien ut the aide Attached to it 
is a guurd plate O (Fig. 6), which ar¬ 
rests the rays of light from the lamp when 

the shield Is thrown open and guards the | Polytechnic IMtituteof Brooklyn 


Inquiry No 9109 Waul 
mm* of users of Indian SI 

idurn and other Ind- 

Inquiry No. 1970. 

fUndturtiTcitc. 

Inquiry No 9171 Information wanted w 
ooukf buy nr have made to order ma " ‘ 

for making solid back bnutuu. 

Inquiry No 8171. Wanted the name and address 
of manufacturer* of a ooUapaihln box about IS Indus! 
square. It must be etabngly made to withstand 
rough usage In transit 
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COLLEGE OF ENGINEERING 

Dsr sod evnilni course. Imdlnt to (to terms of C.K, BE. 
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you be Presi¬ 
dent for $25,000 
\ u Year ? 

From a hundred million 
voice* we hear a unanimous 


Stnngc how many of us 
aw witling to show curabil¬ 
ity in that linel No doubt 
some of us would be willing 
to take the job and pay the 
salary ourselves. 

And that doesn’t mean that 
$75,000 is too much for the men 
who have really occupied the big 
chair. Not a bit! But you 
know there was a time (before 
prices went up) when we only 
paid our presidents $25,000 a 
year. In 1873 we gave them 
their first raise. 

That was two years after 
Richmond Straight Cuts raised 
a new standard for the smokers 
of our country. Many cigarettes 
have come and gone since then 
and are forgotten. 

That Richmond Straight Cuts 
continue to hold the title they 
won w> long ago—Best of all 
Virginia* Cigarettes—is due to 
their unwavering quality. Truly 
they have lived up to a high 
standard. 


JstMes the rw«l#r package 0 / 
W, there cigarette* art alto 
PWM in attractive ti» borer, 
wwmlml for rfeti, ojtojr or 
traveling, SO for Ific; m for Wo. 
Three larger package* will be 
tent prepaid on receipt of price, 
y go nr dealer cannot tapplg 







feed down 

\ttm above, sad oftentimes Ignites to the 
•iterture before the operator can stop the 
machine. The )om of this lower loop bas 
Men a common fault It is caused 
number of ways—defective sprocket holes 
to the Him, too much tension In the take- 
up, and the like. Rat so matter what 
the cause le, and even when highly muti- 
are ruu through the machine, 
the setter automatically adjusts the loop 
without lot or hindrance on the pari of 
the operator, every time It slips. Should 
the operator desire to set a fresh loop the 
lever o (Figs. 8 and 5) Is depressed. 

It Is not generally understood that each 
picture on the film must stop over the 
aperture, but only for a minute fraction of | 
a second. This Is the foundation prludple 
of klneraatogrnphy. The mechanism that 
controls the stopping and starting of the 
film, the Intermittent movement, must 
the film during the period of travel 
as quickly as (toeslhlp and allow the long- 
possible period* of rest, and do this 
without straining the film. Some years 
ago Mr. I'ower realised that the common 
wheel a ad geneva Intermittent mnve- 
t was not susceptible of further de¬ 
velopment and forthwith developed the 
Intermittent movement. 
This movement Is one of Mr. Power's most 
Inventions. It moves the 81m faster 
than the star and geneva possibly can, 
and Increases the jierlod of rest. And 
ie operations are accomplished with far 
strains and whip-(ash pulls so com 
in the other movements. The film Is not 
jerked from rest and does not attain full 
speed until the middle of the {terlod of 
travel. This movement Is one of Mr I‘ 
er's safety features, as it handles weak 
and poorly patched films without rut 
lng them, and every film that breaks 
potential fire. Moreover, this 
movement has eliminated the painful fllek- 
so common In old mechanisms and In¬ 
creased the safety to the eyes of the 
public. 

For these Inventions Nicholas Power 
was awarded a gold medal at the Interna¬ 
tional Exposition of Safety, which whs 
held under the auspices of the American 
Museum of Safety In New York, Decem¬ 
ber, 1918. 


Popular Beliefs and Scientific Facts 

P OPI'LAR liellefa on scientific subjects 
apparently run In waves. Many of 
our readers remember the luterest-in hyp¬ 
notism which followed the publication of 
"Trilby." 8vengal! with his "hypnotic 
eye" at mice lieeame u real and potudWe 
personage In the public imagination. The 
newspapers were full of stories of girls 
and women who had suddenly been fixed 
aud paralyzed by the hypnotic gaze of 
some mysterious stranger with piercing 
black eyes, aud who had been compelled 
by his will to fantastic acts which they 
were jsiwerlesa to prevent. Fiction writ¬ 
ers took up the Idea, and stories centering 
around hypnotic Influence became com- 
It was used a« a plea In criminal 
cases, various culprits alleging that they 
had been hypnotized and compelled against 
their will to jierform unlawful acts. All 
occurred In spite of the fact, fre¬ 
quently stated and known by every scien¬ 
tific man, that the limitations of hypno¬ 
tism are definite and well recognized, that 
no person can be hypnotized unknowingly 
or against his will, and that few persons 
are so susceptible as to be capable of be¬ 
ing compelled to iierform acts beyond their 
owm volition and knowledge. 

Another popular fiction which later on 
took the place of hypnotism was that of 
Instantaneous anesthesia. Stories ap¬ 
peared lit the newspapers of women who 
had been accosted by strangers aud, under 
some pretext, had permitted a cloth or a 
handkerchief to be preteed momentarily 
over their mouth and nose. Immediate 
said to have followed, 
remitting In a period of Insensibility and 
irresponsibility, varying from a few min- 
hours or even day*. Chloroform 
sprayed Into an open window by means 
of an atomiser, anesthetics Mod to a rag 
the end of a pole and thrown tote a 
■' ea, lustMt ' * “ 
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Lowered into 3 sound - proof room, 
closed in with eight-inch walls and 
hatches fastened down, a Continental 
Motor undergoes the final examina¬ 
tion. It is the silence-test, under 
extreme working conditions, gauged 
by a dynamometer. No faintest 
defect-revealing noise can possibly 
escape. The motor must prove it¬ 
self a perfect mechanism. 

\ Continental 
Motors 

Silent motorsarc saving motors, in power 
and in upkeep. More—silence certi¬ 
fies a total elimination of friction, and 
an amazing exactness of machining 
down to the ten-thousandth of an inch, 
which insures for the motor a life of 
many years of satisfactory service. 

Over 80,000 drivers are loud in the 
praise of the silent Continental, and 
this year 40,000 more Continentals 
will go into service, in 92 makes of 
cars — pleasure cars in fact as well as 
name, and commercial cars which 
bring their owners steady profits. I 

From 11 to 60 horse power—there 
is a Continental in at least one leading 
make of every class of motor vehicle. 

No matter what the requirement, there 
is a Continental-equipped car to meet it. 

Continental Motor Mfg. Co. 

Urmt Exdathu Metar 
BeiUtr, m the We,It A 

Detroit Michigan jSS 


Soldering and Brazing 

for nearly all metals, including such difficult ones as cast 
iron and aluminum, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a few of the more important articles, as follows: 


Scientific American Supplement No. 1673— 

Full instruction foi Men'll lit) 01 Welding r'nsi 
linn, given both brazil 11; solders unrl Hu ten 
necessary 

Scientific American Supplement No. 1713— 

Brazing Cast linn anil Other Metals, gives 
detailed Inst ructions foi the whole operatiim, 
hikI formulas 

Scientific American Supplement No. 1644— 

Soldering and Soldering Processes, gives hroad 
general information, and contains In purtleu- 
1 ar a method for pulverizing solders and 
alloys of great use 

Scientific American Supplement No. 1667— 

Rome Soldering .ivphaneen, describes the blow¬ 
pipe and the furnace in tholi vuilous forms 

Scientific American Supplement No. 1481— 

Soldering of Metals and I’rrlunation of Solders 
gives many formulas for soft and hard solders 
and duxes 

Scientific American Supplement Non. 1610, 
1622, 1628 contains a series of three articles 
on Solders, covering the entire range of Holders 
for all metals No 101M contains formulas 
and Instructions for soldering aluminium 
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to physicians uud pharmacist*, were 
of the variations of this idea. Tn the 
minds of physicians and nurses who 
every day the administration of anes¬ 
thetics, such stories only 
Any one who knows the difficulty and 
labor of securing unconsciousness tbrongb; 
the use of anesthetics, even under tbemwat 
favorable conditions and with every pos- 
sible means for restraining and controlling 
the patient, kuows how absurd sttetai 
are —Journal of the American Medical At-' 
sociation. 

A Rockefeller Fund for the Study 
of Animal Dfeeate 

I T is announced thBt John D, Rockefel¬ 
ler. through the General Education 
Roard, lias added 61,000,000 to the endow¬ 
ment fund of the Rockefeller Instttute for 
Medical Research, for the establishment 
of a department for the study of 
diseases, and that James J. Hill had given 
450,000 to lie devoled to the study Of the 
disease known as hog cholera. 

The ravages of diseases among animals 
have not only endangered the health of| 
human beings, but have cost tbs country 
many millions uf dollars. They are 
of the factors In keeping up the “high coat 
of living." 

In the history of medical science tike j 
work of rnsteur oil anthrax and the more 
recent olmervulions lu this country on 
Texas fever lu euttle, which opened thej 
door to pieseul knowledge concerning In¬ 
sect carriers of malaria, yellow fever and 
oilier diseases, are conspicuous Illustra¬ 
tions of the value of studies on 
diseases. 

How lmporaul the work promises to Is? 
would follow from statistics Issued by the 
Rockefeller luslllute It has been esti¬ 
mated that in the Northwest alone hog 
cholera 1ms killed $60,000,000 worth of 
swine during the last year. 

SI gnl Ilea at evidence of the linisirtance | 
of such Investigations ns the new* depart¬ 
ment will undertake and of the exiiedleney 
of undertaking them lu the manner pro¬ 
mised Is to he found in the fact (hut 
trlbutlon of to ahl lu the stud; of 

hog cholera has Usui received from J uines 
.1 Hill 

With the present facilities «t hand, tbej 
Income from the gl.ouo.noo endowment 
will muko It possible to curry on the work 
on a broad seo|s> at once. 

A Legislative Reference Bureau 
for Congress 

T HE latest annual rei>ort of the Librarian 
of Congress devotes much space to the 
promise 1 embodied in recent bills before 
Congress to establish a legislative refer¬ 
ence bureau, the functions of which would 
be to collect data bearing on proposed leg¬ 
islation uud furnish expert assistance In 
the drafting of hills The utility of such 
bureau, not only as a means of prevent¬ 
ing downright blunders In legislation or 
serious defects and ambiguities in the lan¬ 
guage of bills, but also of facilitating the 
work of legislators. Is obvious to everybody 
who has given the mutter any attention, 
and has moreovei, been demonstrated by 
the experience of about twenty State leg¬ 
islatures which have already adopted a 
plan of this character. It Is proposed to 
make the Congressional legislative bureau 
a branch of the Library of 


Herechel Island Police Poet 


IT U reported llmt this winter, for the 
i first time in many years, the Canadian 
Northwest mounted isillee have been 
obliged to abandon the lonely outpost 
which the Dominion government main¬ 
tains, at a cost of over $100,000 a year, 
on Herschel Island, In the Arctic Ocean, 
for the purpose of collecting duties from 
American whalers and prospectors, keep¬ 
ing order among the Eskimos, and assur¬ 
ing Canadian sovereignty In the far North, 
This action Is due to the fact that the 
steamer bringing supplies from Nome was 
unable to reach the post on account of 
storms and Ice floes, and may add to the 
perils of several vessels, Including part 
of SteHnsson's expedition, supposed to 
be icebound in that vicinity. 
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6-pamngtr Touring Car, $2275 


$10,500,000 Worth of Evidence 

The combined salaries of all the Presidents from George Through these men the fame of the Master “Six” has 

Washington to Woodrow Wilson would buy only one-third spread like wild fire. In all sections sales have far outstripped 
the Master “Sixes” now in use, $10,500,000 worth. Many of all past records. For unconsciously every Master “Six” 
these cars have been driven thousands of miles. 61% of their owner becomes a Chalmers salesman. Even we did not fore¬ 
owners abandoned other cars when they bought Master "Sixes," see the nation-wide triumph of the Master “Six/' so we will 
so they can make comparisons—can speak from experience. run short at least a thousand cars this season, that's certain. 


The Man Who Knows 

Men bought Master “Sis.es" not upon 
impulse but upon positive knowledge. 

Do as these men did, talk with those 
who own Master “Sixes." Tiny will 
tell you first, that the resistless sweep of 
the "Six" is not founded upon a fad, 
but upon those logical reasons silence, 
smoothness and flexibility They will 
tell you thill these advantages are so 
real in the Muster "Six" that they are 
forever spoiltxl for any other ear 

You may still think of a “Six" as 
necessarily a heavy ear, costly to buy 
and expensive to keep. Once that was 
true. Hut that day passed with the 
coming of the Master "Six.” 

What Owners Have Found Out 

Owners will tell xou that it is heavy 
enough for the utmost in safety and 
comfort, yet light enough to he easy on 
tires and frugal with fuel, that the con¬ 
tinuous power of its six cylinders has 
done away with vibration, and so re¬ 
duces wear and tear almost to nothing 

Former owners of high priced ears 
have learned that m the Masler “Six" 
they secure the same six-cylmder luxury 
without the usual six-cylinder exjiense 

Get the Evidence Yourself 

Among the thousands of owners of 
Master "Sixes," some live m your x trin¬ 
ity. Ask us, or your dealer who these 
men are. Talk to them. They can gn 
you facts it would he folly to ignore. 

Then let our dealer take you on the 
(’halmers Test Ride. See with vour own 
eyes the beauty of its streamline body. 


Feel with your own hands the ready 
response of its supple power. Learn the 
charm of its luxurious silence and coni- 


A Princely Inheritance 

This lighter “Six” has all the features which 
have made the Master “Six” illustrious 

Its small I tore and long stroke motor give it 
the same flexible power—from a snail’s pace to 
an express tram speed without stuffing gears. 

The steady pull of its six cylinders gives 
smoothness of motion, resistless m its charm; 
a smoothness that ruts wear and tear to the 
vanishing point. Its lighter weight means 
added economy m fuel ami tires, while its price 
makes it easy tor multitudes to own “Sixes.” 

Strength No Longer Means Weight 

Time was when “Sixes” were heavy to srrure 
comfort and the required margin of safety So 
now one marvels at the sturdy strength of the 
Master “Light Six ” 

This is due to the simplicity of the Chalmers 
design, to heat-treated steel with a four-fold 
margin of safety, to aluminum eastings; to drop 
forgings With its deep upholstery and sinewy 
underslutig springs, excessive weight is no 
longer essential to comfort amt safety. 

Its light weight and low price mean a double 
saving A lower cost means economy once; 
lower up-keep cost means economy every dav 

Built Up to a Standard, Not Down 
to a Price 

Thi> Master “Light Six” is built throughout 
to meet a standard, not to fit a price. 

We use the best Hteel because we must hold 
up tti«‘ strength while we hold down the weight. 


fort. Then it will he plain why, in half 
a year, men have paid over ten millions 
for the Masler "Six." 


Valves of ordinary steel are cheaper, but our 
valves of Tungsten steel never warp nor waste 
power Our molded oval fenders cost, more than 
flat, ones, but they pay for themselves m added 
beauty and utility. Every dollar in the price 
stands for a dollar of reul value in the car 

The Price is Lower—Not the Quality 

The selling price of the “Light Six” is lower 
than the Master “Six" because the cost is less. 
The horse power is less because the motor is 
lighter, the weight is less because the ear is a 
bit smaller 

Rut' it has the same Chalmers-Entz one- 
motion Htarter, the same non-stallable Master 
Motor Its roomy body is the true streamline 
type with flush fitting doors and concealed 
hinges. Tires are carried at the rear, leaving 
the running board clear. Its tapering bonnet, 
underslung springs and oval fenders give it. dis¬ 
tinction in any company. 

Muter "Light Six” Touring Car - $1800 
Muter “Light Six” Couplet - - $2050 

Fully Equipped f o h Drtroit 



Qvalmers Motor Company, Detroit, Mich. 


A Master “Light Six”—$1,800 

No longer need those who want aix-cylinder luxury, hold back on account of the 
price. Here’s the Master “Six” built on a lighter scale; with the same motor but a 
smaller and lighter model; yet it shows 30 to 50 horse power and has more speed 
than you’ll ever need. 

Light for the sake of economy in tires and fuel; yet with a 126“ wheel base for 
roomy comfort. Graceful in outline, distinguished in appearance; and sold at a price 
which sweeps away the last reason for doing without a “Six.” 
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Tbs Editor Is always «lsd to receive, 
articles on itiMerti of timely interest. 

the articles Mori, and the facts out- 

raotlve special attention. Accepted articles will 


gcelve for examination illustrated 


The purpose of this journal l* to record accurately, 
limply, and interestingly, the world’* progress in soien- 
tin0 knowledge and industri al achievement. _ 

A Ridiculous Proposal 

T HE country ha* I wen favored of lato with dis¬ 
concertion evidence of the Ignorance of some 
member* of Congress on the subject of our Navy. 
Lack of elementary knowledge In such high quarters 
on matter* of grave national Import 1* greatly to be re¬ 
gretted; and when to this Is added the fact that there 
uccaetonally crop* out evidence of an active *plrlt of 
hostility, the Mltuntlon becomes deplorable. It was 
only recently that a certain Senator siwke contemptu¬ 
ously of service In our Navy as being a condition of 
“paid ldleness”~-wlllful misrepresentation which Is as 
unjust lo the honorable profession attacked as it Is 
discreditable to Its author. 

And now cornea Senator Week* with his amaalng pro¬ 
posal to place (be fast scoul crulsem of the Navy In 
service a* carrier* of mall slid freight twtween New 
York. New Orleans, and the 1’aclflc Coast port* of South 
America ! There Is no possible excuse for the introduc¬ 
tion oil the floor of the Senate of such utterly Imprac¬ 
ticable proposals as this; for It is a fact, which must 
lie well known to every one of the people'* representa¬ 
tive* In Congress, that there is within a few minutes' 
reach of the Capitol at all time* a body of expert ad¬ 
visers. not merely In the Navy, but lu every other Gov¬ 
ernment department, who are not only willing, bul very 
eager to afford ull possible technical Information and 
enlightenment on nubject* which the member* may wish 
to bring up for discussion, either In the House or the 
Senate. If Senator Week* had taken the trouble to 
submit Ids proposal to the technical advisers of the Sec- 
retarj, he would have been instantly assured that to 
u*e naval vessel* for the transport of mall and freight 
was a proixwJtiiin lni|io*NH>le from every point of view. 

In the first place, the transfer of vessel* from naval 
to commercial service would violate oue of the very 
first principles upon which an efficient navy Is main¬ 
tained. namely, that every ship shall be in such a condi¬ 
tion of efficiency that, In the sudden crisis of war, It 
can instantly proceed to the appointed rendeavous In 
which the mobilised fleet Is being assembled. Of all 
types of naval ships there Is none whose service would 
tie more quickly called for than that of the scouts, 
whose duties would require them to operate far in the 
van of the fleet, where they could obtain the earliest 
poaalhle Information as to the strength and destination 
of the enemy’s forces 

In these days of watchful preiinredness when, as In 
the case of the German navy, from three fourths to 
four fifths of the principal units are maintained In full 
commission and active service, a decisive blow may be 
struck contemporaneously with the declaration of war, 
or even in anticipation of It It has always been a 
characteristic of our foreign policy, and was never more 
no thou to-dny, that we have been reluctant to make 
any distribution of our military forces which might bear 
any hostile construction by the nation with whom we 
were conducting diplomatic exchanges. Our scout ser¬ 
vice, as we have shown In a recent article. Is altogether 
too limited ns It Is; and were the only three distinc¬ 
tively scout vessels that we possess to be transferred, 
as Senator Weeks 1ms suggested, to commercial work, 
It Is perfectly conceivable that a sudden declaration of 
war might find the “Chester' 1 at Valparaiso the 
"Salem" at Buenos Ayres, and the "Birmingham" In 
the Straits of Magellan. 

If Senator Weeks had taken the trouble to inquire, he 
would have bean told that one of the chief difficulties of 
the naval constructor la to find space for such equip- 

■ . 
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meet, stores, berthing accommodations, fuel, etc-, as 
must be carried by a warship in the performance of to* 
designated work. He would have learned that every 
pound of displacement and every cubic foot of space 
has been allotted, and that it would be impossible, with¬ 
out making serious changes that would destroy the 
efficiency of the ship, to find space for mall, freight, pa* 
sengers or any other of the accommodations which art 
necessary for the service proposed. Furthermore, the 
motive power of a fast scout cruiser was not designed 
to give those economical results which sre only to *“ 
achieved when a designer Is left a free haud to deal 
a ship for the particular commercial service for which 
it is being built. 

Let us hope that this latest absurdity will be con¬ 
signed to the early oblivion which It deserves. We had 
thought that puerile suggestions such as this belonged 
to an earlier day, when Ignorance about naval matters, 
particularly on the technical side, was excusable on the 
ground of unfamlllarlty. To-day, when there Is so much 
reliable information published regarding onr Navy, 
there is no iwsslble excuse to be found for such amateur 
proposals us this. 

The “ America ” Cup Contest 

T HE present year will go down In the annals of 
yacht racing one of the most famous in the 
history of this noble sport. The coming again 
to our shores of the Indomitable Upton, this time with 
the fourth “Shamrock," has resulted lu the construction 
of three defending yachts, one by the veteran Herreshoff, 
another by his most able American competitor, Gardner, 
and a third by one of the most promising of our younger 
designers, Owens. 

Particular interest attaches to this year’s series of 
contests, because of the fact that they will be held under 
a new rule of measurement, which discourages the 
building of the extreme uud Hlmost freakish type of 
yacht with which the public was made familiar In the 
last series of "America" cup contests. The old rule en¬ 
couraged (he construction of a yacht of extreme lieaui, 
draught, and over-all length, with a flat floor and full 
ends, and carrying an enormous spread of Hall. The 
new rule governing this year’s contests encourages a 
return to a more wholesome form, with a fuller and 
deeper body and sharper ends—a type which, after the 
races are over, Is still serviceable for cruising because 
of Its greater bead room and Its easier motion in a sea¬ 
way. Furthermore, the more limited draught enables 
the yacht to enter hartiors and cruise In waters which 
are inaccessible to the older type. When It Is remem¬ 
bered that these manifest advantages are secured with¬ 
out any sacrifice of speed, the all-round advantages of 
the new rule over the old will be manifest. 

In Nicholson, one of the younger designers, the chal¬ 
lenger haN at lit* dbqiosal the genius of the most suc¬ 
cessful yacht designer, probably. In Great Britain. 
“Shamrock IV” will also have the advantage of being 
absolutely in churge of the most successful amateur 
yachtsman to be found In the British Isles. 

Mental Acrobatics 

T HAT perfection in the solving of scientific prob¬ 
lems Is an art to be acquired by training, prac¬ 
tice, und experience Is so obvious a truth as to 
require no emphasis and to invite no contradiction. 

Not so obvious Is the fact that in the selection of 
problems for Inquiry, In the mere asking of questions, 
much depends on the judgment and common sense of 
the inquirer. Indeed, it has been said that the great 
man In science la recognised not so much by the means 
he employs to attain his ends, as by the purposes toward 
which he bends hi* efforts. 

The mind of man is so constituted that It must needs 
ask questions regarding things and events about him. 
And this Is well; for to this Inquisitive streak in his 
make-up we owe probably all the must fundamental dis¬ 
coveries of science; the other Impelling agent, the desire 
to apply natural force* to useful ends, ha* probably 
played a less Important rOle In the history of science, 
and has affected chiefly the development of detailed 
knowledge rather than the discovery of broad funda¬ 
mental principles. 

Now this impelling desire to "ask questions" baa its 
drawbacks. The case Is well Illustrated In a simile 
drawn by the great German physicist, Ludwig Bolts- 
maniL He Ukons the efforts of certain philosophers to 
those of a baby socking at a feeding bottle; So lone 
as there Is milk in the bottle the baby suck* with gusto 
and effect; but presently the bottle is empty: still the 
baby goes os sucking. Ho, saM Bdtsmann, certain types 
at mind are set upon asking questions, and when they 
have exhausted all sensible questions in their repertoire, 
they turn to the consideration of vain and futile in¬ 
quiries. The middle ogee were particularly rich 
tal gymnasts of this kind, but our day Is not by say 
means free from acrobats who would essay a tigbt-rope 
donee screes the chsato that eepanttos us from the 
region—not of the unknown— but of tbs untawweM* 
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searah, sandy we should expert to 6 
to recur somewhat frequently la fi. .., 
results of tbs most advanced pbasrettort _ 

As a matter of fact advanced sfitoteses, Ob* « 
tlenal astronomy, even physics to « 
the term "cafise.” Indeed, the t .. 
spired from the ecteBtific votobtiM*. tlto ,fl 
’cause,’" says Bertrem Burnell to the i 
the Aristotelian Society, “to so taezttka , 
with misleading associations M to make tto c 
extrusion tram the philosophical rereferttorydi 
. . . The reason why physics has cressO# tot* 
causes to that, to fact, there an no «*h things. ; l 
law of causality, I believe, like much that passes fi 
ter among philosophers, is a me at a bygone **e,e*us 
vising, Uke ike monarchy, only because it to emmwnety 
supposed to do no harm.” , 1 

The fact to. the physicist has ato only towst to a* 
swer questions, but to oak them Re spend* fie ttttfe 
efforts seeking to find the ultimate cease of an swat; 
but instead, be studies the teutons dotersrifitog futors 
which tofleenoe a glten phenomenon. He mosreresfiMfe 
factor and the phenomenon studied, and seek* to ftqAfifi 
equation or formula by which the one cab he calcu¬ 
lated when the others are given. In technical tottgaafid 
he seeks to discover the functional relation* between 
the variables which appear to his problem. OnostoU 
is done, once his formula to found and proved oorttKt 
by actual test, his task to ftdated, and any further to- 
qulry after the “cause" of things seems a dt WsbJeet tor 
an inmate of an institution very different to character 
from the physical laboratory. 

Industrial Research and til* filed Rail 

I N the course of hto presidential address before#* 
American Chemical Society. Arthur T. Little, spank¬ 
ing on the question of industrial re s ea rch to Amer¬ 
ica, showed how the steel industry in tot atony ramifi¬ 
cations promotes an immense amount of reeeawfh, wbtoh 
range* from the most refined studies to metallography 
to experimentations upon the gigantic scale which Whs 
required for the development of #e flaytey dry blast, 
the Whiting process for slag cement; or the Benth Dirt- 
cago electric furnace. This last to the furnace wbtoh 
lias formed the subject of considerable Illustration and 
description in the gcumtnnc Amsuoak during the peat 
two year*. The president of the American Cheatfcal 
Society Is of the opinion that this torture has probably 
operated upon a greater variety of products than may 
other electric furnace in the world; and be draws atten¬ 
tion to the fact that up to the autumn of last year, 
after two and one half years of operation, fie report* at 
breakages had been received from the 0,800 torn tot 
standard rails made from steel produced to this furnace. 
That would be a significant statement Under nay con¬ 
ditions, and it to particularly so whan it to borne to 
mind that, during the past thirty years, toe average 
total weight on the drivers has Increased over two Bito. 
dred and fifty per cent Thus, to 1888, to* arer- 


1907 tt had risen to over lHttOOO p 
same year it reached a maximum to a few tecomcttvee 
of 814,000 pounds. Yet, to spite of thto summons to- 
crease to the concentrated load, the weight of Mils 
during tost same period had tocreaaed only- tows he> 
tween sixty-five and seventy-five pounds to betwreu 
eighty-five and one hundred ponds per yavfi. In toe 
rents Preceding the IqtoedoeUon of the electric ftumere 
i manufacture * steel rail# tram Its oqtpito #e 


ef this stoat serious perils, if not toe memrertous, o 
reilMfid tmvsL Thus, to 1966 *»dl#m» ware so b 
that ottoof a tot at 10.0S0 torts, as 
fiw reot ware removed during theirfirst year 
becatuw of demeufion to the head of the ra# 
do pM#rafig #* aaisty of reOrred tsuroi, 'to* , ;i 
4uW «ri to« *tectrio ferenre may wriltototeok I 
■ to* "' Wsettwdtoure * brake, block' rign*lta* > ( ‘ ' 
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„ - _ __ „.. to an extenrive eteotrio 

outiR issued aewdooke on th* Spree, at Berlin. 

T^ dw^awwafl Wdaoifw hrodtiog grain, m well aa 
to fnftt*ta> euppanef tmatine to oatopravad tanka, 
•tot toWfcWW aiatoWrti tod the port i* connected by 
tiMknn^)^ tonmA No teas than 87 eleotrio motor# 
are used lor the tnatlatmai, while 38 motor* serve for 
varifttift «xqnym to to* groin desks. Numerous other 
ontow tototo tofawhM and flyvatm take upward of 30 
motor*. tfhe Wboteti * model plant. Some 300 railroad 
oar* are acco mm oda t ed to the dook quarto*, and moat 
of toe material to hand le d by steatite devtoea ao aa to 
assure a Mfdd sendee. 

Alter sating Am to Mareury Vapor.—It baa commonly 
bean supposed that It i* impossible to maintain an alter- 
natiag am to memory vapor, to tow frequence* and 
moderate voltages. In a paper Nad at toe Pari* Acadeipy 
of Sciences, It waa shown that thi» can be done. The 
quarto tube to full of nwroury and end* in two reservoir* 
in communication with the atmosphere. Planed in series 
to a sdf-iaduotlon enabling too short circuit current to 
1* red need to about ampere*. The aro to started by 
breaking toft Column in the middle by causing the mer¬ 
cury to bubble. A true alternating arc to established, the 
two alternations being separated by a period of extinction 
of about one thousandth of a second 

German Army SsarchBght.— 1 The German army to 
making use of a typo of field else trio searchlight which 
can be raised to quite a distance above the ground by 
the use of a telescopic tubular pole, this being made in 
four sections. By means of a hand wtnoh, the tube to 
extended to toe desired height, so that the beam can be 
directed to advantage. The apparatus is mounted on a 
two-wheel truck which to coupled to a second truck with 
driver's seat so as to make a four-wheel wagon. On the 
ground, th^ searchlight truck to uncoupled, and set at 
toe proper point. The mast portion is folded down flat 
against toe framework when not la use. Current oomes 


Bffeet of Ike EcHpae aa Eadto-tolefraphy.-The 
British Association for the Advancement of Science has 
issued a bulletin walling attention to the exceptional op¬ 
portunities that will be afforded by the total eclipse of 
the sun on August 21st for studying the effect of light 
and darkness upon radio telegraphy. The eclipse will be 
total along a strip extending from Greenland across Nor¬ 
way. Sweden, Russia and Persia to the mouths of the 
Indus. In Russia, the duration of totality will be a little 
mow than two minutes. There are two main points 
catting for investigation during the eetipse. In the first 
place, the propagation of signal-bearing wave* through 
sir in the umbra and penumbra will probably obey taws 
different as regards absorption and refraction from those 
obeyed m illuminated air. In the second place, the 
strength, frequency and character id natural electric 
waves, and of atmospheric discharges, may vary. To 
investigate the propagation of signals across the umbra, 
it win be n e ce s sar y to arrange tor wireless telegraph sta¬ 
tions on either tide of toe central line of the eclipse to 
transmit signals at intervals while the umbra passes 
bet ween them. It to tons very topirabto that the Scan- 
dtaaviaa and Russian stations should transmit frequently 
throughout several minutes Mare, during, and after 
totality. But stations othAthan those favored by their 
prastatoty to the central line should endeavor to keep a 
complete wooed of toe variations of signals during the 
eclipse. Stations in Europe weet of tojooeatral line, aad 
stations la ths Mcdl trswn es n end in Asia }imor, may 
- -.«i» fee •tosoith of signals, pan 
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Aa TMtiUl af B a ht * pg ae,—The British Rainfall Or- 
ganiaat toa ls atraagug an exhibit in the science section 
of the toriheeialag Anglo-American Exposition, one 
feature of which wHl be« eolteetioa at rain-gages, of the 
1814 period aad earlier, which will be placed ride by side 
' * the figwased at the present day. 

T h ac d sw Bae se v sh aad toe American Museum of 
Natural History. —It is announced that Theodore Roose¬ 
velt will give to the American Museum of Natural 
Htotory 82,000 when he returns to New York, and that 
he wffl assist it in raising 84000 more to carry out ex¬ 
ploration* in South America which are to complete the 
work which he has begun. 

Vapsrtoed Tar as a Fat!.—The Indiana Steel Company, 
at Gary, is using coal tar aa a fuel for some of its open- 
hearth furnaces. The tar is heated till quite fluid, and 
injected under the boilers with a blast of steam which, of 
course, atomises the tar. It burns much tike a jet of oil 
and steam, aad is economical, rinoe the Gary plant 
secures much tar from ite by-produet ooke oven*. 

Expedition Shipwrecked on Hudson Bay.—The Nor¬ 
wegian ethnologist Chr. Leden, who was commissioned 
by the Canadian government to make a study of the 
Eskimos in northern Canada, and wae also making ool- 
leotkms for Canadian, .German and Norwegian musoums, 
was reoently shipwrecked on Hudson Bay, and lost his 
whole outfit. After suffering great privations, he reached 
Fort Churchill early in February. 

Hardening Steel with Compressed Air.—The usual 
methods of hardening steel in oil, water and other speoial 
baths produce a great tension along the line of contact 
between the hardened aad unhardened parts. A recent 
German improvement on this process is the use of a 
number of jets of eompreaaed air playing on the hot steel. 
The sones of cooling are graduated beautifully by vary¬ 
ing the number and spacing of the openings in the nozzle, 
A wide range of results is possible by adapting the shape 
of the nosale to that of the work. 

Pharaoh's Serpents.— A cone of mercuric sulpho- 
cyanata, when ignited, burns with the development of a 
tremendous amount of ash. The cone seems to swell 
and writhe away like a serpent, hence the name. Any 
boy can make toe cones at little expense. To a solution 
- at oosyuaive sublimate, add a few drops of ferric chloride. 


.ofecsnaiv 
Dissolve p 


potassium sulpboeyan&te in water, and slowly 
add this to the other solution, until, after stirring, a red 
color remains. Filter through a sheet of muslin and form 
the whit* curds into little balls or oones. Dry, and you 
need only touch a match to produce Pharaoh's serpents. 
Do not breathe the vapors. 

Trotting Yeast with Osoae.—A curious commercial 
application of oaone has just been developed in the brew¬ 
ing industry. Samples of brewers’ yeast treated with 
oaone for five minutes show greater fermenting power 
than untreated yeaat. During the first day or two, there 
is no gain, but after that qaonised yeast exhibits fer¬ 
mentative power markedly in exoess of untreated yeast. 
The benefit oomes from the inhibit! ve action of oaone on 
objeotionahle organisms, and also because the weaker 
yeast oeUs are eliminated and the stronger ones stimulated 
in fermentative power. In the brewing industry, the 
oyer-production of yeast cells is a great source of loss 
which will doubtless be lessened by osotaxation. 

The Lea* 9mm lag Arctic Expedltieas.—The Russian 
government has at last decided to make a search for the 
mts riflg expeditions of Sadov, Rusaanov, and Bruiwilov, 
aad has bought two Norwegian vessels, the “Bertha” 
and theBeUpee," for this purpose. The “Bertha," with 
a Russian drew, still go inquest of Capt. Sedov’s expedi¬ 
tion, Which is supposed to have sailed last August from 
the north coast of Nova Zambia for Franz Josef Land, 
[from. The “Eclipse," with 
ew, and under the command of the 
Capt. Otto Sverdrup, will proceed to 
in hope of locating the expeditions of 
Brbarilov and Ruasanov, both of which have been missing 
since the autumn of 1612. The former set out to attempt 
the Northeast Pa ssage, while the latter was last heard 
from when sn route from Spitsbergen to Nova Zembla. 
Thajreseue ships are to sad from Christiania, June 24th. 

Capt. Amundsen's Nerth Peter Expedition, which, as 
originally planned, was to have tailed in the summer of 
1913, and was postponed for a year in order to give the 
srientifle staff more time for preliminary studies and 
training, has now again been postponed for a year; this 
time because it appean that the “Fram,” the vessel in 
wbteh the expedition is to sail, cannot reach San Francisco 
in tone fer ae early start from that port. Last year, the 
tittle verne! Mtedftom Buenoc Ayna to Colon, in the 
tope e toften of prnein a dtng ttaaro ria toe Panama Canal; 
« emmtri pf toe deter & toe opening of toe latter, this 
route was Anally abandoned, sod toe "Prom" started on 
tjte km* joantey around toe eontinent in which she i* 
Bcwm ga gs fl , Tbs tortow po s t pon e ment of toe expedh 
tom utobetinaed to ad —te »i. mpeetaay in giving the 
m&mm tometebeeome expert ia toe we of aeroplanes, 
throe of whteh aro tobeteeiuded ta to* equipment of the 
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Astronomy 

The Dorstion of the Sun.— Adopting the well-known 
hypothesis of Helmholtz, which attributes the production 
of the h«»t emitted by the sun to its contraction, an idea 
can be formed of the sun’s duration. If one gives to the 
sun a coefficient of expansion intermediate between that 
of mercury and that of gas, one arrives at the conclusion 
that it has taken one to three millions of years for the 
sun to oontract to its present radius, in particular, it 
would have taken 10,(XX) years to oontract from infinity 
to a radius twice it* present radius. Finally, the sun 
will take 200 millions of yoare to contract from its present 
radius to half that radius, and even then its temperature 
at the surface will be 3,000 degrees. 

Earth-Shine on the Moon,—When the mm has dis¬ 
appeared beneath the horizon and we no longer re¬ 
ceive its rays direct, it also happens that its light con¬ 
tinues to reach us, Indirectly and feebly, reflected by 
the whole or part of the disk of the moon. Inversely, 
when a portion of the lunar disk is not illuminated 
directly by the sun, it happens that it is feebly illumi¬ 
nated by the earth-shine; that is to say, by the reflection 
that those portions of the terrestrial surface which are 
at that moment exposed to the sun. Mr. F. W. Very 
has endeavored to determine the brightness of the light 
reoeived in this way by the moon and has measured the 
intensity of this light, compared with the intensity of 
those parts of the lunar disk which are illuminated 
directly by the sun. The result U that the earth-shine 
on the moon is about 1,000 times feebler than the mean 
brightness of those portions illuminated by the sun a 
little before the first quarter. 

Distance of the New Star In Gemini.—In the spring 
of 1912, considerable interest was excited by the sudden 
appearance of a brilliant star which became visible to 
the naked eye during some weeks in March and April. 
After May ft was no longer visible exoepl in powerful 
telescopes. Mr. Slocum has attempted to measure the 
parallax of this star, and hence to deduce its distanoe 
from us. Parallax is a measure of the change of per¬ 
spective a moving object present* when regarded from 
two different position* Advantage is taken of the revolu¬ 
tion of the earth in it* orbit, and measurements are made 
at intervals of six months Mr. Slocum, with the great 
40-inoh refractor at the Yerkes Observatory, has taken 
fifteen photographs of the new star at three different 
periods of six month*. Six comparison Btars were selected 
a* near the Nova as possible, and distributed approxi¬ 
mately symmetrically round it. A discussion of the 
results shows that the Nova is about 296 light years 
away, so that the sudden blaze of 1912 corresponded to 
some catastrophe which occurred in the beginning of the 
seventeenth century 

Double Stars in a Double Star System.—The two 
stars Mizar and Alcor form a double star system which 
oan easily be perceived by the naked eye This was not 
the ease formerly, as the Arabs used the resolution of 
the system into its two components as a test for good 
eyes It would seem, therefore, that this star has in¬ 
creased in brightness sinee the tenth century, a sup¬ 
position which is supported hy the fact that it is not 
mentioned by the ancients. The history of this star was 
familiar to astronomers when it. was found, in 1907, that 
Aloor is itself a double star. It is now discovered, by 
Mr. Harlow Bhapley, that Aleor varies in brightness, 
the variations having a feeble amplitude and a short 
period. The spectrum typo of Aloor, which is a star 
A5, that is to say a white star with hydrogen predomi¬ 
nating, and the doubling of the lines, announces a varia¬ 
tion of the Algol type, i. e., by eclipse, rather than con¬ 
tinuous variation It is supposed that there exists a 
couple of elliptic stars very close together and inolined 
on tbeir orbit in such a way that the mutual eclipse is 
feeble or almost nothing, the variations of brightness 
resulting from their marked eliipticity. 

The Stellar Magnitude of the Sun.—The classification 
of the stars into orders of magnitude depending on their 
apparent brightness was undertaken a little hastily, with 
the result that many stare have been found which are 
brighter than stare of the first magnitude. Aldebaran is 
a typical star of the first magnitude, but Sirius is much 
brighter. Consequently the system of classification has 
had to be extended. A star of the first magnitude is 
2.5 times as bright as a star of tho second magnitude; 
a star of the second magnitude is 2.5 times as bright as 
a star of the third magnitude and so on. Stare which are 
2.5 times as bright as a star of the first magnitude are 
called stars of 0 magnitude, while stars 2.5 times brighter 
still are said to be of the —1 magnitude and so on. Prof. 
Ceraski has made measurements to determine the mag¬ 
nitude of the sin, reckoned in this way. By adopting 
different methods of measurements, he reaches very 
accordant results, and it appears that our sun is a star 
of the — 26.5 order of magnitude, which means that it 
•ends us a* much light as 880 millions of stare of the first 
magnitude. At the distanoe of a little over four light 
years, 1. e., about 29,000 times its present distanoe, it 
would be a star at the lint magnitude, so that, oon- 
tiderod M a star, R ia nothing out of the ordinary. 
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Moving Pictures Without a Screen 

A Remarkable Development in Kinematography 

By the English Correspondent of the Scientific American 



' mentor, Herr Mew ter, as a result of some 
particular Investigation*, discovered that if 
moving pictures were projected by reflection 
in a certain manner, the stage could be set 
with scenery and properties, as for a regu¬ 
lar play, with too result that the usual white 
screen could be eliminated, and that toe 
photographic figures could be moved about 
within a certain area In eucb a manner as to 
convey the Illusion that living performers 
were seen instead of photographic reproduc¬ 
tions. He pursued ills experiments, but was 
faced with toe Initial difficulty that only 
small figures could be projected, and tote fact 
tended to destroy the Illusion, since to main¬ 
tain the latter, tife-eise portrayal of the per¬ 
formers was Imperative. Another complex¬ 
ity which troubled bini was toe destruction 
of the coloring qualities owing to toe high 
light necessary. This latter problem was 
overcome by utilising plerrot* and clowns, In 
which only black and white dress and make¬ 
up were required. Much a limitation was a 
handicap, but, nevertheless, when such pic¬ 
tures were shown, considerable Interest and 
wonder as to how the effects were obtained, 
were aroused. The fact that the figures were 
dwarfish, and yet apparently endowed with 
life, enhanced the mysterious effeet. By 
patient experimenting the inventor at last over¬ 
came the latter deficiency, and having succeeded 
in getting his figures life Blze, public exhibitions 
Of “Alabaster,” as it was called, were given in 
Vienna with great success. The ubsencc of the 
familiar white screen proved an irresistible at¬ 
traction. At the Hcala Theater in London the 
pictures, upon their presentation, proved an in¬ 
stantaneous success. 

The explanation of the mystery is exceedingly 
simple. Klnoplaatlkon Is no more nor less than 
a revival of the famous "Pepper’s Ghost” idea, 
adapted to the klnematograph. Singing and talk¬ 
ing effects are obtained by electrically synchron¬ 
izing a talking machine with toe acting. 

The accompanying diagram explains ex¬ 
actly how the stage is set out. Some years , 
ago a British klnematograph experimenter 
ascertained that, if moving pictures are 
thrown through a translucent screen to be 
projected finally upon a plate-glass mirror, 
the pictures stood out with greater definition, 
softness and plasticity. In this Instance a 
screen formed of a kind of ground glass was 
placed In front of the projector lens. This 
is toe basis of klnoplaatlkon. 

The projector, Instead of being set at right 
angles to the screen, as 1* usually the pro¬ 
cedure, either in front or behind, is placed in 
the wings, as shown in the diagram. The pic¬ 
ture thrown from the projector Btrikes the 
translucent screen A and passes through it 
Instead of falling finally upon a white sheet 
it strikes n sheet of plate glass B, which is 
set at an angle of 46 degree* to the proscen¬ 
ium opening, and consequently to the audi¬ 
ence seated In the theater. This plate-glare 
screen virtually occupies the whole of the 
stage, terminating at either end in side wings, 
while other wing settings may lie Introduced 
as desired In reality the plate-glass screen 
B acts merely as a reflecting medium to the 
translucent screen A At the rear of the stage, 
parallel with the proscenium oi>enlug, and con¬ 
sequently also at au angle of 46 degrees to the 
plate-glare screen B, Is the rear back-cloth which 
is of sufficient dimensions to cover toe whole of 
the proscenium opening, as in an ordinary stage 
retting. At a short distance from the back-cloth 
special side wings E are ret, the opening left 
being coincident with the area occupied upon 
the plate-glass screen B by the image of the film. 
From B to the back-cloth B the stage slopes up¬ 
ward at-1 in 20, and constitutes n supplementary 
floor. When the figures are projected they ap» 
pear to walk upon this latter at the point indl 
cated by toe dotted Use 0. 

When the picture# are projected they pare 
from the projector K through the translucent 
screen A, and are sees upon plate-glass screen 
B. Here thy are bent and apparently, from 



Setting the stage for “Mnoplaitikon.” 


A representation of a Dreader chin* comedy. 



Moving picture* without the omul a 


toe audience's point of view, they appear at 
0, although as a matter of fact, It l* mtreiy 
the reflected Images upon B whteto are wen- 
The latter being transparent the ptetnrea xp- 
poar to stand before toe tack-doto F.andto 
all Intents and purposes are aUve andasal 
Players, because when walking off toe Stage 
they appear to pass behind the side Orta# i 
In toe true legitimate manner, 

The preparation of the pictures Is eaMad 
out upon special lines. The studio him .a 
back-cloth of black velvet forming a neutral 
background, while the figure* for the ntesl 
part are clothed In white, although this latter 
attribute is not essential in too latent devel¬ 
opment of toe idea. But, as toe background 
is a solid black, the images upon the film 
stand out against a transparent ground which 
to projection enables toe figures to be ete Stt- 
ho unite against the back-cloth fid toe stage 
retting. The density of the figures upon the 
film to sufficient to prevent toe background 
from showing through the pictures seen by 
reflection, so that an apparent ghostly effect 
is neutralized. The figures In the film stand 
and move upon a vignetted haw correspond¬ 
ing to the floor, and as this blends with the 
supplementary stage floor D, the figures, 
when projected, appear to stand upon the 
actual stage. The gramophone is set at AT, 
which is as near to the actual apparent position 
of the players upon toe stage as possible without 
suffering any depreciation In the volume of sound 
emitted. Were it ret behind the aide wings B, 
and level with the apparent position of the per¬ 
formers, the sounds would be muffled. 

The. talking machine and photographic records 
are not produced simultaneously, as with the Edi¬ 
son kinetophone and the Gaumont ehronophone. 
The gramophone record la made first Then the 
artists proceed to the theater, and act the play, 
repeating the words synchronously with the ac¬ 
companiment of the previously prepared record. 
The gramophone is in trod need to secure synchrony 
between lip movement, action, and sound. 
The operation Is one of some delicacy, de¬ 
pending upon careful rehearsal and timing. 
The talking machine system adopted Is 
that known as the “vlvaphone,” which haa 
proved remarkably successful. In toe repro¬ 
duction, striking coincidence between the ac¬ 
tion and lip movements of the artists and the 
talking machine Is secured by means of a 
simple and effective electrical apparatus. In 
the projecting box is an illuminated indicator 
having an oscillating band. The central posi¬ 
tion corresponds with dead synchrony be¬ 
tween sound and movement As the electrical 
apparatus of the gramophone to connected 
with the projector, toe operator strives to 
keep this moving hand In toe central posi¬ 
tion. On one side of the “synchrony” mark to 
a red light corresponding to “too slow,” 1. e„ 
the pictures are In advance of the sound; 
while on the opposite side Is a green tight 
indicating action being behind the sound. If 
the former happens toe operator decreases 
' Handle turning speed, while In toe latter 
Instance the projector to accelerated. The 
indicator being In the projecting box, Immedi¬ 
ately before the operator*, the latter has no 
need to watch the screen to see tf he Is keep¬ 
ing step. He merely follows the indicator. At 
In toe majority of oases the projector Is oper¬ 
ated by electricity, toe task of maintaining 
synchrony is exceedingly simple. This method 
of reproducing sound and movement ehnuttan- 
eously has proved the simplest, mow effective, 
■ad most economical yet devised. After lie 
gramophone record has been obtained, Had , 
shonld anything go wrong with the acting of 
toe scene, or revisions appear essentia*, ton 
Wastage concerns the film only, whereas If the 
two different records are produced simultaneous¬ 
ly, as In the Edison and Ganmont method*, a 

B mishap, either in recording sound or movement 
affitete both Issues, with tie result that both 
hare to he dose again. ,-w, 
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lent shock of an explosion of dynamite—as witiffiss 
the night attack by the Japanese destroyers at Port 
Arthur, which, even before the declaration of war, 
placed the Russian Pacific fleet ont of commission and 
gave to Japan the command of the sea. 

The striking of the first telling blow and^he ability 
to follow It up are possible only when the belligerent, 
having set In motion a carefully prepared plan of 
mobilisation, is able swiftly to concentrate the whole 
of hie naval and military forces in the theater of war 
—as witness the fact that following immediately upon 
the Port Arthur attack, Japan transported to the main¬ 
land an army of 100/100 men In four days time. 

Rad Japan followed oar own policy of unprepared- 
new, had the possessed no plan of mobilization, that It 
to tap, had she left the work of organizing on aupUlary 
fleet to be done after war was actually upon her, as we 
did In the Spanish war, months of valuable time would 
have been lost, Russia would have been able to concen¬ 
trate an overwhelming army in Korea and Manchuria, 
and the defeat of Japan would have been inevitable. 

Mobilisation is defined in the Dictlonnaire MUitaire 
as “the passage from a peace to a war footing, the 
period during which a 'navy' should be provided with 
everything which la necessary for it to go Into a cam¬ 
paign and at once begin active operations" 

The same authority goes on to say: “It is naturally 
Important that this period should be as abort as pos¬ 
sible, for upon Its efficient and complete achievement 
often depends the fate of the first encounters. There¬ 
fore, each nation haa spared no pains to foresee In all 
their details the complex operations necessary to be 
carried out during this period of transition, so that 
when the time arrives, they may be .executed without 
disorder, omissions or low of time." 

Have we any such elaborate system of mobilisation? 

The last attempted mobilisation occurred in the 
North River, New York, in October, 1911, when there 
were assembled no less than 127 ships, including .11 
battles hips—an Imposing array of naval materiel, which, 
If the Individual ships had been fully manned and pro¬ 
visioned, and replete with full supplies of coat and 
ammunition, and If the fleet as a whole had included 
all ’the auxiliaries necessary to enable It to keep the 
sea, would have been a moat formidable fighting force. 
Hut what were the facts? 

1. The ships in full cffiMnimlou wire more or less 
depleted, both of officers and men,'.In order to furnish 
trained men to assist In handling the ships that were 
temporarily commissioned for the review. 

2. The ships sent to the review from the reserve 
Were temporarily commissioned with skeleton ewws, 
sufficient only for purposes of navigation. 

3. The fleet included ships that wen under repair, 
«4 new Shipe that woe completing at a navy yard, 
which wen towed bar huge to the North River and 
mah<m4 then, 

( 4, The .greedy misleading lmpreestoa of naval pre- 
Paredsns afforded by this ao-edfled moUliMthnt was 
ffifflftaiMhle to an abodupa heck of preparation ( ftkt 

i»' mm# this faree teat apt charge- 

,. ^to'thflvfrwreof mm ,■ 

' ; r lW|Uraj^n 1 'fit fid |Wf . mMmAi jojAj* 


as such, it points with an unerring finger to the under¬ 
lying cause of the present inadequacy of our Navy as 
regards materiel, personnel, and organisation. 

0. Tho misleading character of that so-called mobili¬ 
sation was understood uud greatly deplored by the offi¬ 
cers of the shlpe assembled, as tbe following extract 
from a letter from an officer on the staff of one of the 
fleets Will show: "We are busy preparing for tbe 
mobilisation in October, and It takes considerable jug¬ 
gling to get enough men In tbe different ratings for tbe 


Smtt«Adffilnl Badger. 
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various ships. Ill fact, II looks as If we uilgbt have to 
leave one or two behind. We haven't yet imumged to 
straighten matters out, though I dare say we will be 
able to pull through somehow. But the ships will Imve 
very slender crews—not enough to clean them; Just 
enough to take them there and back." 

Such was our mobilisation only so recently as 1911. 

But how la It with the other naval powers? We have 
uoted above the efficiency of the Japanese mobilization; 
uow let us consider briefly two other countries which 
are fully alive to tbe necessity of a plan of mobilization 
that Is capable of swift execution— ICnglaud and Ger* 
ninny. 

As regards the British fleet tbe procedure Is as fol¬ 
lows: From the Admiralty, Iatndon, a single telegram, 
consisting of the single word "1101)11120,'' Is sent to each 
of four leading naval jsirts. This sets in motion the 
entire machinery of mobilization In all Its details. 
These details are si>eclfled In complete mobilization 
plans, and In orders that define the duties of everyone 
concerned, whether with the military ships, auxiliaries, 
transports, colliers, supply ships, ammunition ships, 
etc. Ho perfect is the mobilize Him system that all the 
flffkting ships of the liritish Navy can be sent, in twen¬ 
ty-four hours time and without any previous notice, to 
the mobilization rendezvous, manned with regularly en- 
listed trained men, and fully provisioned and equipped 

There is no question ns to the thoroughness of the 
German mobilization plans; for It Is known that the 
German torpedo flotilla ran put to sea m two hours, 
fully prepared for war; the regularly ('ommissioned bat¬ 
tleships and cruisers in sis’ hours; and the reserve ships 
not very long afterward. No officer or enlisted roan of 
the ships in commission Is beyond the reach of recall 
within the time limit. 

Mobilization, to become efficient, presupposes certain 
concomitant conditions, in all of which we are deficient, 
and In many of them unbelievably no. Chief among 
these are tbe following- 

I. War Plans. Less than eighteen mouths ago, one 
of the most able and progressive officers of our Navy 
said: “When war becomes Imminent, tbe question 
which must necessarily suggest itself Is: ‘What shall 
we have to do? What Is the goners 1 plan of opera¬ 
tions?' This must be the basis of mobilization and of 
all other preparations for war. It Is a grave statement 
to make, but It Is a fact that war in the Immediate 
future would find us without a single adequate plan of 
campaign against, any first-class power ” 

II. Personnel. A personnel sufficient In numbers to 
man tbe reserve ships and the auxiliaries, hastily re¬ 
cruited, but largely untrained, would render defeat 
probable. We have made no provision, adequate either 
iu numbers or efficiency, for manning even the few fight¬ 
ing ships In reserve, not to mention the auxiliaries. 
Such Increase as we might make would be mustered 
too late to be of use in the opening critical stages of 
the war against a well prepared enemy. 

We deal with this subject la detail later In this 
article. 

III. Ammunition, BuppUes, and Provisions In a 
previous article we have shown bow deplorably deficient 
we are in torpedoes and mines, having only about one 
round of torpedoes per tube and an even greater defi¬ 
ciency in mines and raining outfits. To realize the full 
efficiency of a mobilisation there should be on baud a 
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targe reserve of supplies and provision*, coal, etc., and 
full provision for maintaining the supply either from 
Government or private sources, as the war proceeded. 

AuvUiarv 8hlp». Absolutely fundamental to any suc¬ 
cessful mobilization, is the listing of and provision for 
equipping the vast fleet of auxtllary ships, drawn from 
the merchant marine, which would be required to render 
the operations of the fighting fleet effective. 

Foreign maritime nations list and inspect their mer¬ 
chant ships, assign their service In case of war, list 
the personnel and maintain the lists corrected to date, 
contract with the owners for chartering the ships, and 
in time of pence prepare the plans and material for 
their quick conversion for war purpose#. 

We are only now beginning to do this enormous work, 
it should be prosecuted with all dispatch, and Congress, 
so far as It lies in its power, should render every legis¬ 
lative aid and encouragement that it can. 

Did we find ourselves suddenly at war with Japan, 
it would require two Infantry divisions, totaling 40,000 
men and 17,000 animals, to hold our possessions in the 
Pacific. This would call for over 100 vessels of nearly 
350,000 gross tons for transisirt. Not one half of that 
number of vessels are available to-day in the Pacific 
that are suitable as transients. Our transport service 
would furnish only 50,000 tons. This would toe the con¬ 
dition as regards the army; and the auxiliaries for 
army transport would have to be found after the naval 
auxiliaries, which In the nature of things would have 
the first call, had been taken up. 

And this suggests the pressing need (for adequate 
naval warfare) of a large merchant marine. 

But that Is another story. 

\aval Station* and Bate*. The prompt equipment 
and supply of naval bases Is a vital clement lu prep¬ 
aration for war. and a mobilisation plan should provide 
for the rapid accumulation and transport of all neces¬ 
sary material. As matters now Htand. we have not the 
stations and bases that our naval policy requires, nor 
the reserve supply of equipment, stores, and supplies to 
render them Immediately useful In case of war. 

Advance Banc Outfit». lu the second chapter of this 
series we drew attention to the fact that lu Culebra 
(off the Porto Rico coast) and Guantanamo In the 
Atlantic, and in Hawaii, linalaska, Samoa, and Guam, 
In the Pacific, we are in jmssesslon of a series of 
valuable strategic bases or out,|<osts. the Capture of 
which would lie oue or the very first objects of the 
enemy at the outbreak of hostilities. Our Naval Board 
has long recognised the lmiiortancc of having a trained 
personnel in readiness to embark for these bases Im¬ 
mediately upon a serious threat of war. We have the 
Marine Corps; tout we should have on hand the advance 
base outfits; and the merchant vessels, suitable to serve 
as transports, should be listed and arrangements for 
their conversion into transports, etc., should be made 
beforehand. A few hours delay might menu the loss 
of an Important base of operations. 

The Need of a Trained Naval Reserve. 

A successful plan of mobilisation presupposes for Its 
effective execution a numerous and well-trained naval 
reserve. Instantly to expand the nucleus crews of the 
ships In reserve to their full commissioned strength, to 
man the large fleet of auxiliaries, and to maintain on 
the receiving ships at the various ynrds a numerous 
reserve from which quickly to make good the wastage 
of war, would call for about doable the number of men 
that are now by law allowed. The authorized enlisted 
strength of the Navy iu time of peace is 51,500 men, 
Where, in the event of war, would the nation obtain the 
other 00,000? As matters now stand there would lie 
two sources of supply: the Naval Militia and enlist¬ 
ment The former represents a grand total of 7,817 
officers and men, or about oue sixth of the Increase 
which would be Instantly required. The other 43,000 
would have to be secured by enlistment, a process 
which, taken in connection with the work of assembling 
and distributing the men, would cousume many weeks 
of precious time and would involve delays lu getting 
ships into commission that might well be fatal to sue- 

Our Novel Militia. As far back as the year 1888, the 
Government realised its need for an auxiliary force 
which might be drawn upon in the event of war, and 
in that year there was prepared the first naval militia 
bill, which failed to pass. The States, however, took 
independent action and organized Naval Militia forces, 
which, at the time of the SpanlsU-American war, rep¬ 
resented a total of 4,445 officers and men, of whom, dur¬ 
ing the war, 4,000 officers and men were added to the 
Navy toy enlistment. Most efficient work was done by 
the Naval Militia daring that war; Indeed, the "Yankee." 
“Dixie,” "Prairie,” and “Yosemltf,” If we except the 
commandlitg, executive, and navigating officers, were 
entirely officered and manned by the Militia. Mince 
that time the Naval Militia has steadily Increased in 
strength and efficiency, until it has reached a grand 
total of 7^17 officers and men, as mentioned above. 

On February 18th, 1014, a Naval Militia act was 
passed which, according to Secretary Daniels, win do 
\i r 


SCIENTIFIC A^BCAN 

more, probably, tor the rorcuragement of tiffs arm «f 1 
the service than any previous action of the OovernmeBi yltblto A foro 

The leading provision# of the MU are that the President ...jWtJjWJhn 

is authorised to call upon the Naval Militia iu event of 11 c*t>bMf hn4 flfl 
war; that the officers and men shall muster tnto ser- , Qtor• foW|R 
vice without further appointment or enlistment! that fob 

the Militia, when called into service, shall be governed the toffinattoti fit a »***« rfWlyl Siai Bill 
by navy regulations; that the oflloers and men, when .. wwtidmake the proposition 
In service, shall receive the same pay as the same grade ro,fo*itorautt believe# that ||«| 

In the regular service; that the Secretary of the Navy th rceruHMg the fall Quota 

Is authorised to purchase or manufacture arms, aocee- tin*. 
sorles, equipment, etc., for the Naval Militia, the sum The ffmmm of the (treat 
at *300,000 being appropriated for this purpose; that gesttf that a fruitful source of tafoSdS' 

the Militia shall participate In cruises, maneuvers, etc. of our ships might be fouud to 
of the regular nary; that each State Naval Militia shall Infos. During several month* of 
bAT9 at la&at At* day* for military or naval exerdma *** cloaad and mhug 

each year; and that ammunition for target practice thrown ont of work, It is 

shall be furnished at the discretion of the Secretary Of authorised a short term of enllstey t , 
the Navy, the firing to be done under the direction of ter months, a targe proportion of 
an officer detailed by the Secretary. lately without employment, would Jaap »t ttta 

' - to enlist in the Navy. This body dt mw, befog tatad 


Much practical experience has been gained by the -— — 7TT r 'ins r -WU 

Naval Militia through the use of naval vessels loaned to the seaman's Ufa to deep water, wwuMstOgtdwAM* 
to the several States, and twenty-nine of these are now lent material for the collated service. ^ BtiMfltaflt fofo 
in use, the average cruise for which is thirty days each would be secured, probably, to man fo» itoerreebfo*. 


year. According to the Chief of the Bureau of Naviga¬ 
tion, there is need for more ships. The vessels are 


which could proceed with the active fleet,fo Hik.mm. 
coast of Cube tor the regular winter mm, 


old and many are withdrawn each year on account of tiee, and drills. 

age and for ever-recurring repairs. The Bureau ho- Now it is believed that many Of these 


lievee that a type of ship of the size moot suited tor the remain in the Navy; and throe that fofoffoft; 

Naval Militia requirements should be constructed to re- spring to the merchant service would probably 
place the vessels withdrawn. be enrolled in the Naval Reserve, la any tofoifowwid* 

This recommendation and all such for the benefit of try would be greatly benefited by thus bttSMarihf 4MS 

this organization should receive the sympathetic con- body of practical seamen to the Navy, and enrolling, 'SB 


body of practical seamen in the Navy, and eoroHlnfcas 


aiders tion of Congress. It Is eminently consistent with It undoubtedly would, a targe proportion of the 1&899 
the spirit of the country that this body of patriotic, men in its trained Naval Reserve. r J ( 


enthusiastic and efficient citizen-sailors should receive ^ 

every assistance that can legitimately be rendered. Drydeckliur In Can*] Lfldtt 

The Source of a Trained Naval Reserve. . w r - 

While tho efficiency of the Naval Militia is admitted, c - w * FUhet « Constructor, United fluff* 

we have shown that its numbers are too small and its Wavy 

training is necessarily too limited, to enable It to pro- z^N December 12th, 1013, five submarines of the 

vide that numerous and trained body of men which will v/United States Navy with their Mother ship pr 

lie needed Instantly at the outbreak of war. In such a tender, the "Severn,” arrived at Cristobal, Casa) Zone, 

crisis, the country would have to rely upon the ex- These boats are known as “C-l,” '*C-2," “C-8." “C-A’’ 

enlisted men of the Navy, who after four years of scr- and “C-6.” They were tied up alongside their another 

vice, have passed ont of the Navy into civil life. Now, ship, upon which the crews and officers live and mesa, 

while undoubtedly many ex-service men would instantly at one of the new concrete plere built by the Panama 

enlist at the beginning of war, much unavoidable and Railroad Company. Thin unique flotilla Attracted gfoitt 

costly delay In manning the shliw would be avoided If interest on account of its peculiar appearance, and its 

these men had been enrolled, organized, and assigned dally exercises in the harbor of Colon, where the small 

to their ships beforehand. These desirable conditions bouts dived and Maneuvered. 


would be met If Congress authorized the formation of 


After four months of this duty it V 


> members of which would be re- sary to place the five submarines In dry dock tor ■' 


quired to put in three or four weeks of service at s 


usual overhauling, testing and cleaning bottoms from 


each year at toll pay. As a further inducement, they the accumulation of barnacles and other naripe growth, 

might be paid, say, $5 per month during their term of The small drydock at Mount Hope, near Cristobal, 

enlistment. which was built many years ago by the Frauen, and 

Every year, aliout seven thousand thoroughly trained which is supposed to serve tor all docking purposes 

men, having completed their term of enlistment, are until the big docks now under construction at Balboa 


honorably discharged from the Navy and are merged 
and lost In the civil life from which they came. Among 


are completed, about eighteen months hence, was Utt- 
fortunately not available, on account of Its being in 


these are skilled gun pointers (worth, according to constant use repairing the dredges at work an the trig 

Capt Plunkett, about *25,000 per man) quarter-mas- slide at Culebra. It Was. therefore, necessary to devise 

tors, signal men, electricians, machinists, engineers, etc., some other scheme for docking these vessels, and it Nils 

all of them thoroughly familiar with the rontlne of decided to utilise one of the great loe Its *t OstttU far 

nhlp life, men who, the moment they stepped aboard this purpose. 


ship, would drop Into the old routine with quick pre¬ 
cision. 

It is believed that the great majority of these 


Accordingly, on March 8th, 1814, the old “Beveim," 
well known to many a midshipman, having served for 
years as a practice ship for the Naval Academy, aovt 


men would welcome the opportunity to enlist la a Naval divested of her sails and machinery, was towed Up to 

Reserve, and that the patriotism of the employers Gatan, accompanied by the five little submarines under 

would find ways and means for excusing them fro the their own power. 

annual period of drill. Such an arrangement, of course, When the interesting toot became known that the 
would entail additional appropriations by Congress; but very first navy vessel of any nation was about to 

we can conceive of no direction in which the* public through tho locks of the Panama Canal and to eater 

moneys could be laid out to better advantage than this. Gabon Lake, targe numbers of spectators gathered 

There Is every reason to believe that, by this measure, upon foe walla of Gatun locks to w i t n ess’tiffs event, and 

a thoroughly trained force, familiar with naval disci- on March 8th, 1814, the "Severn” was locked torotufo 

pline and inured to the sea, would be quickly enrolled, aud ited up to the approach wan of the Gatun MUtM'' 


There Is every reason to believe that, by this measure, open foe walla at Gatun locks to witness'thin event, and 

a thoroughly trained force, familiar with naval diad- on March 6th, 1814, the "Severn” was locked torotufo 

pline and inured to the sea, would be quickly enrolled. , and tied up to the approach wall of foeGatuh locks to 
If so, the Navy would have at all times within easy Gstun Luke, thus recording an Important event b ni. 

reach a sufficient force of trained men to complete the history of the Panama Canal. On the following morn- 

toll complements of the fighting ships which are now tog, March 9th, tiw^submartnte weW locked through 

held in reserve, in ordinary, or that are out of commie- the edit locks of Gatun and dry docked In the uppdr 


held In reserve, in ordinary, or that are out of commie- the edit tacks of Gates and drydoeked to fob WRgfo 
slot! undergoing repairs. chamber. ' j’y 

Coder the British system each man is assigned to a Throe boat* are cigar-shaped, and to order to* Ifflf 
particular ship, and be knows to which navy yard to them succeeetoUy on the floor 6f the dodk lt sta'SHm 
report upon notification. When the telegraphic term J 'ss*r to routroet a cradle tor edto boat 'Tforootejiffi 
“Mobilise” has been sent out from the Admiralty and wen made In asettona, at (he exact shape Of foesffiifo 
repented throughout the kingdom, each postmaster, hav- water fodlro «f the submarines, The rapai teals 
ing the address of the various naval reserve men to Ms not dsfomf for use <ut 

village, town, or district, instantly communicates with had to be provided tor bbMtofl ttMwooffamJ»tailiiii. 

him. The man proceeds to the nearest railway station, «t)d etodi* fown on the bottom of 

where the ticket agent, upon identification, furnishes prevent their flrctiog away when the chamber w»#fod 

him his ticket and a prescribed amount of spending with water. This was accompila&pdby fo)l%f,|fo|-sti< 

money to enaMe him to take the first train to foe ttpM.fo erototimbera ptaeefl la the eulvseta to tfo fofo 

scarcest The Institution of some such method woqUI wbtefl foe. w»Wfo 

enable our Navy Department, at the thtoat ef wmr, ■ 'leek ' 

quickly to gather all the needed reserves at the various' fo 


recelvl** stations and distribute foem aboard theta 
several ships. Under arch a system the whole ef mar 






gsto j ap ylug of on* of tbe < 

W WpWtK^wUh one of the two 
$e focu, ted the other traveling 

third body lasdded the problem is 
eota er tas sfl In flUfinflty. tost to tbe list of men who 
'Vttil’it. tartetweaftilly we find the names of 
.jiraaflteg w i ttegt 

Laplace, Pote- 


fllb bows a 
) Mp| ji :ij#rt <i aMrattea* 

bows 

SS5(^;'^5^4wi"p^ers amttotaek ,' 


1|P^ ante inter, these . It tots been tassrvad for a Finnish_ 

|||||){|p|^;^ltte, perforata* K*rl f. SuB*w m, to famish the long sought general 


I* of tbe vtork of overhauling the subma¬ 

rines an h p erge i ro r ewes requiring tbs docking of an¬ 
other v esse l » this seas* leek. An explosion had 
oesurradtos night of tos 11th Instant In one of the oil 
tanka an the large Udder dredge "Corosal,’’ which bad 
hem wosktag to removing Oocnmoha elide. This ex- 
ploatou AtdsouaMsrable damage to the bottom of tbe 
‘•Carcto*/* and diydemtag in order to effect repairs 
was aecmwiT The "Owosal” drawing too much wa¬ 
ter to eater' toe drydoek at Meant Hope, It was, there¬ 
for* taBStotto* that She tie deeked la the other half 
of the chamber already occupied hr the autnaarlnea 
Mmttar Mocking to that prepared for the subamrtoM 
was at oaoe installed for the "Coronal/’ the work Be¬ 
ing prosecuted deg and night, aad la tour days the 


sotatow (a somber of particular solutions for special 
their Cnees were known). The problem Is a highly technical 
one. asd It wooU fee fruitless to attempt to explain 
to simple language the difficulties encountered and now 
H i oeiwrta Uy mat to its solution. The artifice employed 
fey Saadmaaa con stats to the Introduction of a new 
variable to ta place of tbe time. The eo-ordtoates of 
toe three bodies scad the time can then be expressed as 
power series In v>, which converges for all real values 
of the time. 

From the point of view of mathematical theory the 
problem 1s, then, solved. But unfortunately, from a 
practical point of view, the solution is not satisfactory. 
It is not sufficiently transparent, does not readily an- 
swer toe questions which the astronomer asks regard¬ 
ing the properties of the motion of the three bodies. The 
work of the mathematician in this field, though greatly 
advanced by Bundmanu, is, therefore, uot completed. 
No doubt others will follow along tbe lines which he has 
laid down, and, to fact, even now we can report a 
further advance, Inasmuch as G. ArmeUlnl has extended 
the treatment to the case of m bodies. 


Owing to the fact thst the same chamber «s that 
occupied by toe submarines was to fee used, It-was necee- 
aarv to make aoms amassment hr which toe subma¬ 
rines should not be disturbed When docking toe "Coro¬ 
es 1* to float 
i tend both ships at 
the same tone. This, however, requires a targe number 
of men to adjust toe vessels accurately over their block¬ 
ing* or cradles: and it was here that to# peculiar char¬ 
acteristic* of toe submarines were utilised to save time 
md mousy, inste a d of floa ting these vassals, their 


set a* though they were to mate a Store, so 
a toe water waa tot Into toe lock they remained 

_agon their cradlee, while the “Coroaal” was 

being P*U#A Into position over her own flocking blocks. 


theta 


each submarine, and as the water slowly rose In the lock 
they one by one disappeared through toe conning tower 
hatch St the tap of the boat, and took their stations 
below, until no one was left outside except the captain. 
Whan toe water was doe* to the top of the boat, each 
captain In turn quickly entered the boat, pulled down 
the hatch, and as the water continued to rise, the boats 


id been Centered, toe valves 
were again opened and toe water removed from 
chamber and dm lock drained dry, and work at < 
begun apes repairing toe damage «wasd by toe explo¬ 
sion. This second docking hi Gatnn locks also brought 
out uuMumne spec ta tors, bemuse aside from toe unex¬ 
pected ihd unusual uss of tie leek chamber, toe “Coro- 
»r wee oBC of toe neet important dredges working 


Whfln tonm two doektogs were the result of name- 
•tty. n* stated, and While the locks am not designed for 
■uofe work, to* result* of them two experiences proved 
them ftty capable of «** we to addition to their de- 
Ki g««d 'tof Wtonff vi toeka. And tola toeaaa that in case 
of screre damage tow of ton mandtaat marine or too 
United State# Navy, them leeks could be used as adffi- 
tloaal dqtitoks, If thorn to ba baaatnmtod at Balboa 
vwstausesttoetims- 1 k , 
flo far to to hitowu. ttoa to the to* time tost *abma- 
rtne ftoeele have torn sutansr*d is each a way. The 
uea cf to« «f thc l(>A chambm for drydoehing in no 
way bamgto^ theopcretloa of toe esael, Siam the west 

»■*» ttod toat Ihe 'gtaotoUt 



Aviation in the British Army 

A N Important .statement was made by Col. Seely 
recently with regard to the progress of aviation In 
the British army. 

The present position of Great Britain may bo sum¬ 
marised as follows: 

L The army bos transferred Its airships—there never 
were many—to toe navy. 

2. The army, In future, will concentrate on aero- 
whlcfa are being improved every day. 

How many, then, of these all-necessary aeroplanes 
are possessed by the British army? The answer Is 101, 
of which 100 were added during the last twelve months. 
There are to be eight squadrons, complete in men and 
machines, by the end of the coming financial year, and 
the total number required will be 250—SO for the Cen¬ 
tral Flying School, and 200 for the eight squadrons, 
twenty-five to each. But, M Col. Seely frankly ad¬ 
mitted, if you want ten machines to be ready at a given 
moment, you must have twenty to draw on, Each aero¬ 
plane, in a word, must have a spare machine as Its 
fellow, and the two can only count as one, so delicate 
arc these machines, with so many things to go wrong 
and to give way. 

CoL Seely ate* stated that he was providing for a 
large Increase In tbe provision of spare parts, and for 
the creation of en Inspection Department. He spoke of 
hjs anxiety to do anything to lessen the risk of dying. 

the House of Commons by saying that 
six days in toe year—barring Sat¬ 
urdays aad Sunday#—on which there had been no army 
flights; that there had act been a fetal accident to offi¬ 
cer or man belonging to the military wing proper; and 
not a ettitto 1 breakage of any main pert In the air. 

The newest aeroplanes have an average speed of from 
sixty to Sixty-six miles an hoar. 

the Carnal Supplement 

I V this wears lame of the Sowsranc Americas Sur- 
runoirt L. I>. Allen writes on the manufacture and 
use Of bearing taetals.—C. E. Fournier d'Albe In an arti¬ 
cle "The Radiation Problem” give# a general survey of 
modem theories of radtatton, with special reference to 
toe "quantum" or "atomic” tbe^y of light energy,-J. 
Whitman Batter contributes an artlete untitled "A Com¬ 
parison of Bltor*.”—The special organs by which anl- 
mala an enabled to maintain their equilibrium and 
sense of the vertical direction fora? toe subject of an 
article by W. Baoaaeke.—In an article on the wasteful- 
uses Of coke ovens H. J. Frayn shows, among other 
things, hew such owns coo advantageously be worked 
la ooo ju c eti oa with blast furnaces .—a profusely illus¬ 
trated actMe hi devoted ta the remarkable work of 
Priff. trihoknu 00 Squid crystal* which, as pur readers 

‘ .■**' Ip many raspecta nsoable Uvlng organisms. 

,qt? tfectitettf at thu ao 


i toe flltl* of an article 
acthma at hlgh pr«ure by Prof. A. W, 
e abases of* acettebta With airships are 
K FoeleataL 
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IThe editors ore not responsible for statement* 
made In the correspondence column. Anonymous com¬ 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 

The Largest Fossil Bird Known 

To the Editor of the HcntuTinc Amrsk-an : 

In the Scirntific American of March 21st, 1014, you 
published an article of mine under the title "The Big¬ 
gest Bird that Ever Lived.” The title which I gave the 
article waa "The Largest Fossil Bird Known." I call 
your attention to this difference In titles because I do 
not wish to assume the responsibility of calling the ex¬ 
tinct bird that I described "The Biggest Bird that Ever 
Lived." R. W ScHUFELDT. 

Washington, D. C. 

Increasing Motor Output 

To toe Editor of toe Scientific American : 

In the Scientific American of March 14th, 1914, 
page 227, you published, under the heading "Electricity," 
a note calling attention to a method to lncreuse tbe 
amount of power which a given electric motor can be 
called upon to furnish, and you attribute the method de¬ 
scribed to Messrs. Brown, Boveri & Co. 

Permit us to state that the invention in question must 
be credited to Manrice l>eblauc, and that it is covered 
In the United States in particular by two itat cuts, 
615,356 and 815/157, granted March 20th, 1906. These 
patents were assigned to Mr. Westlnghouse. 

Messrs. Brown, Boveri & Co. are our licensees. 

BooiArf Anonyms Wbstinoiioube. 

Scientific Photographs Wanted for the Royal 
Photographic Society Exhibition 

To the Editor of the Scientific American • 

The Royal Photographic Society of Great Britain is 
holding Its fifty-ninth annual exhibition in August 
and September of this year. This Is the most repre¬ 
sentative exhibition of photographic work in the world, 
and the Society Is anxious to muke It more Interna¬ 
tional in character. It Is very desirable that American 
scientific photography should be fully represented at 
the exhibition, and In order to enuble this to lie done 
with less work to the exhibitor, I have arranged to col¬ 
lect and forward American work intended for tbe scien¬ 
tific section. 

This work should consist of prints showing the use 
of photography for scientific purposes, and Its applica¬ 
tion to spectroscopy, astronomy, radiography, biology, 
etc. Photographs should roach me not later than Fri¬ 
day, July 10th. They should be mounted, but uot 
framed. 

1 should be glad if any worker who is able to Bend 
photographs will communicate with me as soon as t*os- 
slbie bo that I might arrange for the receiving and entry 
of the exhibit. C. K. Kenneth Meks 

Research laboratory, Kodak Park. Rochester, N T. 

Relative Cost of Tunnels and Bridges 

To the Editor of the Hcientiho American : 

The imrugraph headed ’“1000618 Versus Bridges" 
In the Issue of March 28th. gives an erroneous impres¬ 
sion while purporting to correct one. It considers 
the "capacity for a given cost" of a bridge and 
of a tunnel as proposed for the North River, and states 
what would doubtless be true, that “a bridge would 
accommodate five or six times as much traffic as could 
be sent through a tunnel," but It omits to state the 
equally Important fact that the bridge is estimated to 
cost about five or six times as much as a pair of tunnola. 
Moreover, with a bridge this great carrying capacity la 
concentrated at one point, so that If it la to lie used to 
Its full capacity much of the traffic would have to make 
long Journeys lu order to reach the bridge., and again 
in order to reach Its destination after crossing it On 
the other hand, the several palra of tunnels (one for 
traffic In each direction), which could be built for the 
cost of one bridge, would be distributed along the river 
so that the traffic could, In tbe average, pursue much 
more direct routes between the points of origin and 
destination. 

1 call these facts to your attention, believing that you 
always desire to be fair to both sides of every question. 

Media, Pa. John Locos. 

[A North River bridge, costing (176,000,000, would 
have a capacity equal to that of nine pairs of tunnels 
costing, at 120,000,000 per pair, *180,000,000. Hence, 
the cost per single track would be two and one half 
times as much for eighteen single tunnelB as it would bo 
for a bridge of equal capacity.— Editor. 1 

It is predicted that western yellow pine will furnish 
an excellent source of turpentine as the southern pine 

becomes exhausted. 



Forge furnace heating henry work for the hammer. 


T HE uee of powdered coal an a fuel baa been devel¬ 
oped to succeesful practice. It possesses all the ad¬ 
vantages of burning an oil spray and the additional one 
of greater economy. Like oil, It Is blown Into the com¬ 
bustion chamber Intimately mixed with a blast of air 
and la there completely burned with little or no smoke. 

The comparison of values is Interesting. Assuming 
that there are 19,000 British thermal units In a pound 
of oil and an average of 18,500 British thermal units In 
a jmunrt of bituminous coal, and that gas producers will 
give 85 per cent efficiency, the following values are 
deduced: OH at 4% cents per gallon. 28,600 British 
thermal units for 1 cent; producer gas from coal at 
$3.10 per ton, 60,673 British thermal units for 1 cent; 
powdered coal, slack, at $2.75, 98,181 British thermal 
units for 1 cent 

To further this economy In operation a minimum of 
attention in required, far the best equipment Is almost 
automatic In many details. Oil stoking requires little 
attention, and the two operations are similar In this as 
In other respects The absence of smoke Is the natural 
result of the perfect combustion, as every minute par¬ 
ticle of coal dust Is completely burned In a proper In¬ 
stallation. The Intense tieat obtainable by this coal dust 
jet will develop mmiy special applications. One of the 
greatest advantages of this method of furnace firing is 
Its adaptability to any grade of fuel, even coal that 
has uo value on the grate bars. Anthracite, bitu¬ 
minous, lignite, coke breese. ull are grist to this p— 

sort of mill Experts consider that eoal with 
■15 per cent ash bos no steam raising value what¬ 
ever when burned In the old way, but Barmhurat 
lias obtained profitable results with coal of 52 
per cent ash in u coal dust Jet. This method 
of Bring makes possible u tremendous develop¬ 
ment of the low-grade coals of the West. 

There are four simple requirements which ab¬ 
solutely must Ik- obeyed: 

First-—The eoal must lie dried so that It con¬ 
tains not over one per cent of moisture. 

Second—The coal must bp pulverised to a 
high degree of fineness 

Third—It must la- blown into a chamber hot 
enough to cause Instant dellagratlon 
Fourth—It most Ik- supplied with air suffi¬ 
cient to yield the oxygen necessary to burn the 
carbon of the coul at once to carbon dioxide. 

Drying the eoal Is essential for two reasons 
Goal containing much more than one iter cent 
moisture is not easily ground to it tine powder. 
Furthermqre. If tlilH moisture were not removed 
In a drying oven It would Ik- converted into 
superheated steam In the most exis-nslvc place 
for such energy consumption Hie combustion 
chamber. This causes a very great lists in effi¬ 
ciency Fine grinding is essential in order to 
Increase the free surface of every lsiund of con 1 
Hnpldlty of combustion depends on till- Inti¬ 
mate contact of air and coal which Is possible 
only with extremely minute particles. Very effi¬ 
cient grinding machines are on the market, pro¬ 
ducing any degree of fineness desired Some 
engineers consider that If 85 t*r cent of the « 
dust passes « screen of 160 meshes to the linear 
Inch, that is, each mesh is 1/100 of an Inch 
square the combustion results by this method 


Forge furnace burtoag a Mast of ceel duet. A great saving of faaL 


Powdered Coal for Fuel 


Burning Coal Dust in Jets Like Oil 
By Harry N. Holmes 

will be satisfactory. Others make more rigid require¬ 
ments, Insisting that 85 per cent should pass a screen of 
200 meshes to the incb. 

Barmhurat states that 85 per cent of the dust will 
junu* a 400-mesh screen and fully 70 per cent a 800- 
mesh screen, when ground by the best machines. Con¬ 
sidering that each particle Is a cube 1/600 Inch on edge 
he estimates that a cubic Inch of coal may break up 
Into 216,000,000 such grains of dust. Tbe surface ex¬ 
posed to air by a block of coal one Inch on a side Is 
only 6 square Inches, hence such a cube burns slowly. 
Tbe surface of this same cubic Inch In the finest powder 
exposed to air In an Intimate mixture Is 8,600 square 
Inches. Hapidlty and completeness of combustion In 
the latter case Is to be expected. 

Too great a velocity of the fuel mixture does not 
lM-rmtt the coal to develop Its beat near the point of 
Ignition where It Is most needed, that is, at the en¬ 
trance of the coal Into the combustion chamber. To 
Insure perfect combustion every pound of carbon needs 
2 2/3 pounds of oxygen, which is found in 154 cubic feet 
of air. If less air Is supplied much of the carbon burns 
to carbon monoxide, which escapes from the stack or 
burns In the stack without benefit To utilize all the 
energy of the fuel the carbon must burn to carbon diox¬ 
ide In the combustion chamber. Because of the ex¬ 
tremely high temperatures obtained with eoal dust, «x- 


k'type Markup.« 


cess air la usually admitted to eool the gasea somewhat 
From 50 to 100 per cent excess is common In the beat 
practice. When one pound of carbon burns with oxaotly 
2 2/8 pounds of oxygen combustion should he complete, 
and, theoretically, a temperature of 4,809 deg. Fab*, 
be obtained, but with 4 pounds of oxygen, or 00 per omit 
excess, only 8,330 deg. Fahr. should be obtained, mi 
with 100 per cent excess only 2,629 deg. Fahr, The 
color of the flame is a guide to the stoker in regulating 
the amount of air required for maximum efficiency. A 
short white flame is tbe hottest Tbe furnace must be 
so designed that the fuel shall be thoroughly consumed 
before Its resulting gases are brought In contact With 
the work to be done, otherwise particles of UnbaUnm 
carbon will he chilled and appear as smoke. ' 

Tbe process and machinery required are outlined by 
one of the best engineering companies as follows: 

The coal is received In the pit of an elevator. This 
elevator carries it to the hopper of a pair of crush¬ 
ing rolls. Under this hopper may be an automatic 
weigh scale. From the hopper the fuel passes to an 
Indirect fired coal drier. This drier must bo of a also 
to deliver the required quantity continuously thoroughly 
dried. The drier Is heated by a slow fire upon grates 
so arranged as to avoid Igniting the drying coal. Th* 
cylinder of the drier is rotated by a small electric or 
steam motor. From the drier the eoal drops lute the 
pit of an elevator which carries It to a mill Ufa, 
set aloft By spouts and gates the coal enters 
the pulveriser. By another elevator the fins 
dust to carried to the storage bins for powdered 
coat These bins should hold enough to last few- 
ing Intervals that the pulveriser Is net running, 
the coal to taken from the bottom of the i» hr 
a worm fesd screw, provided with a variable 
drive. 

The toed screw delivers it into the bandog 
tope into Which it tolls. A ton fetces a vtoume 
* **r through the burning pipe, Intimately mix¬ 
ing with the coal dust failing ftott the feed 
awew. Tbe volume of air is easily OMa /gifa* 
by either varying the ton speed, or by a ttest 
- feta. 

***** * ho danger of a coal dust explorin') 
such as occurs in mines, for th* sir add coal 
Stout are not mixed until just as they ratottbe 
t « high velocity. .A "pair cannot take 

' Phtoe against this inrushtog colamn of alreni 
j \. dffiil The tor > introduced before the ootols 
turned to, the coal'is tow o« tototo tke 
tor. If coal to introduced fester than tt uttl 
bum, a great quantity of gto dMQWii «*d 

V twitow. When the hot 

** hwhrtek * eoollag,«ywem,:W wstor-tomtod 

- toph ae* to* wajto may be necewary to seve 

” -toetortek, - , •>- 

iwactiee to btotopg w wAwu d ^aml 

- . ®bc ateglish favor a bettor, which um ratbfc 















Typical MlU tor grinding «m 1 aad conveying It pMwutleaUy to iUnt« bhm. Cnm section of the English type of boiler. 


tog to tome lo a "beeter" by ton blade* of manganese 
steel at a speed of 1.500 revolutions per minute. Suffi¬ 
cient air to admitted in tbe beater for purp o o o o of com- 
baetton. Hie An# pertlelee are blown into tbe furnace 
through a noeale. The coaraer separate by frarity and 
are thrown beck into the beater until reduced to the 
proper degree of flneneee. There la no expense tor 
drying unices the coal to above 10 per cent moisture. 

Tbe difficulties that delayed tbe development of a 
s u cce ssfu l dust boiler are: 

1. The difficulty of maintaining continuous and 
steady Ignition, a difficulty root only by m a in ta in ing a 
uniform and very high temperature in the furnace. 

2. The “failure to And an economical material to 
stand the destructive temperature necessary ae hitherto 
arranged for boiler firing. 

8. The difficulty of producing a continuously homo¬ 
geneous mixture with varying grades of coal, sometimes 
very w«$ and high In ash. 

4. The difficulty of maintaining a homogeneous mix¬ 
ture of fuel dust and air during the full period re¬ 


quired tor complete combustion, the tendency of the 
larger solid particles being to concentrate In certain 
lines of direction, a difficulty met In part by extremely 
fine pulverisation of the coal. 

5. Difficulty of handling tbe molten ash which must 
usually form solid deposits of slag. 

Thtoe troubles are overcome in the boiler here shown. 
It is of the vertical type and the tuyere to at the bottom, 
forcing the fuel dust and air with which it is mixed 
upward against, the water tubes and brickwork at tbe 
top of the boiler. Thence the stream to turned down, 
enveloping tbe entering mixture with the highly 
heated products of combustion, and thus maintaining 
a regular ignition. The air mixed with the dust weighs 
about eleven and one half times as much as tbe coal and 
enters at considerable velocity. Since gravity and 
momentum act In the same direction in vertical firing 
there can be no separation of larger from smaller par¬ 
ticles, a distinct advantage over horlsontal firing. Of 
course the path C/f the particles to just great enough to 
permit the complete combustion of all the fuel. As 


tn the American type It to necessary that the furnace 
be lined with brickwork of a highly resistant nature, 
not only to withstand the terrific temperatures, but to 
keep the fuel Ignited by their Incandescence. 

Boiler tulies are built Into the fire brick and, since 
they are vertical and a rapid stream of water is circu¬ 
lated, they collect very little scale. This to mostly 
formed in tbe bottom header where It can easily be 
blown off. 

The Taxicab Service of New York City 

By Harry Chapin Plummer 

RULY magnificent distances are those compassed 
by Father Knickerbocker in that vehicle which to 
so characteristic of the twentieth century—the taxicab. 
There are three thousand of those restless, snorting, 
erratic conveyances lu service in tbe streets of Greater 
New York, and, barring a limited area In the Borough 
of Brooklyn and Isolated sections of tbe Bronx and 
Queens, they are mostly all concentrated in the district 
(VoncMod os pay* ttt.) 



























Aeroplane lamps with lights of different colors, for showing their path and signaling their position when flying at night. 


A Light That Shows “Port” and 


arc tipnomll.v equipped wllli lamp* 
fixed to the right and left. reaped l velj, which, like 
those of ships on rivers or at sen, Indicate the direction 
of traveling h.v red and green llgtits In a similar man¬ 
ner, It would lie desirable to fif aeroplanes with two 
lamps giving out lights of different colors, thus enabling 
their position on the ground and tlielr path through the 
air to t>e signaled and collision with other alt craft to 
bo prevented. 

A manufacturer In Berlin bus designed n special 
aeroplane lantern which would seem to comply with 
all requirements to Is* satisfied 1>y such lumps While 
constituting no material extra loud on the aeroplane 
mid needing, under way, no attendance or Hiniervlslon, 
It allows Its iKislfloii or direction of flight to he ascer¬ 
tained with all desirable accuracy. 

This aeroplane lamp comprises a lantern casing In¬ 
side of which there is arranged n 10 candle-power metal 
filament lamp whose light Is so reinforced by an annu¬ 
lar lens, that the luminous Intensity actually given out 
amounts to about 40 Hefner candles The lamp is 
plainly visible, even In foggy weather, to a distance of 
about three miles Since the light Is given out uni¬ 
formly on all sides, the lamp Is surrounded by a lumin¬ 
ous ring. In order also to signal the direction of flight 
by means of this lamp, red and green glasses are so 
arranged In the Interior of the annular lens that the 
forward portion of the luminous ring (about 10 degrees) 
appears white, whereas the udjolnlng part to the right 
(about 110 degrees) is colored giecu and the left-hand 
part of equal length, red The rearward portion be¬ 
tween the red and the green parts (about l.'K) degrees) 
again gives out a white light This simple arrange¬ 
ment of the optical system enables any neroplnne 
equipped with the lamp to be sighted (ami Its direc¬ 
tion of flight ascertained) at siifllelenl distance, flu* ob¬ 
server seeing more or less of the led or the green 
light beside the white. 

The metal filament lamp is so designed that heavy 
sharks, os produced on lauding, will exert no Influence 
on It Moreover. Its fitting Is carried bj u substantial 
spring, dumping any Jerks. 

The lueundescetil lamp Is fed from nn Kdison accumu¬ 
lator, arranged close to the driver’s or ohsener's sent, 
which compiler* with all requirements of the ease He- 
plenishing with jxrtash Is ouly necessary cvriv eight 
to twelve months, according to the actual strain on 
the accumulator. Refilling Is effected exclusive^ with 
pure distilled water. Inclinations up to 45 degrees and 
heavy oecDlattona will not do any barm to the accumu- 


Aeroplane Lamps 


‘Starboard ” and Also Throws White Beams Forward and to the Rear 

By Dr. Alfred Gradenwitz 


In lor. nor will the electrolyte flow out. Recharging 
can lie effected anywhere, the accumulator being readily 
removable. 

11 is recommended that the accumulator feeding the 
aeroplane lamp should feed at the same time a lighting 
plant for Illuminating the instruments near the airman's 
seat, such as tho siwedometer, pressure gage, clock, gaso¬ 
line gage, etc A 2 candle-power incandescent lamp 
fitted with a reflector and red glass pane Is sufficient; 
in this connection red light being preferable In order 
that the airman may not be dazzled. 

Mach charge of the Kdison accumulator suffices for 
feeding the aeroplane lamp and Instrument lighting 
plant during seven lighting hours. The current supply 
to the aeroplane and instrument lighting lamps, respec¬ 
tively, can lie switched lu separately from the airman’s 
seat. Whenever required, a keyboard may be Inserted 
into tiie aeroplane lamp circuit, thus allowing signals 
to be given by its aid. 

The whole lighting plant of an aeroplane, as above 
described, weighs about 10 kilogrammes (22 pounds). 

Military Aviation in France 

F jMtOM u recent discussion of French military avia¬ 
tion in the engineer and Lc Temp* we gather that 
there has been a serious crisis in the French aeroplane 
Industry, accompanied by a disorganisation of the mili¬ 
tary aviation department, where the apparent absence 
of method, and the poor results obtained after the ex- 
lieudlture of huge sums of money, have given rise to 
severe criticisms in the Senate. In the past two years 
(177 aeroplaues were purchased, and of these 178 were 
paid for by public subscription. Nevertheless, it is 
widely admitted that the aviation corps Is wanting 
In homogeneity and efficiency. A mistake was made In 
trying to centralize everything relating to the technical 
development of the aeroplane and dirigible balloon at 
C’halals-Meudon. This department was perhaps a little 
loo exacting at a time when the Construction of aero¬ 
planes vms not ao well understood as it to at present 
Having fixed a standard of Its own, and being unable 
to get neroplnne manufacturers to build machines to a 
new siieolflcatlon, Cluilals-Meudon embarked upon the 
construction of u special type of military aeroplane. A 
large numlier of machines purchased from private bund¬ 
ers were broken up within a month or two of delivery 
<m the ground that they were IfiCktog in structural 
strength. It is true that tbis action seemed to be Jsett- 
fled by the alarming number of fatal accidents that had 
happened to military pilots. Chalato-Meudoa has cer¬ 


tainly not done lielter. The Minister of War has there¬ 
fore given particular prominence to the reforms which 
it is proposed to carry out, such as the decentralization 
of the military aviation department and the offering «f 
encouragement to private makers to co-operate with the 
military authorities in the building of suitable typos of 
military machines. The preeent tendency to to develop 
an armored aeroplane which, in the words of the Min¬ 
ister, will be an “aerial destroyer.” Improvements In 
aeroplanes and the organization of the military serrioe 
on a sound lands require so much undivided effort that 
It has been decided to separate Ihe aeroplane from the 
dirigible balloon, to which much more attention will be 
given In the future. Instead of sacrificing one to the 
other, both will be developed independently. The 
French government to having plans prepared for rigM 
dirigibles of 30,000 cubic meter capacity. 

A Technical Museum lor New Yerk 

T HE prospects that New York will here a muse u m 
comparable with the splendid Deutsches Museum of 
Munich are bright It to announced that there will be 
established a group of twenty separate museums of m 
many industrial arts, to be known as the “Museums of 
Peaceful Arts.” The proposed museums will cost *90,- 
OOOifXO, of which, it was said, the incorporators pros- 
peetlvely had already reason to count on about ItiWO,- 
080 *»”• nucicuB, The objects of the corporation am 
given thua: 

To establish and to maintain as a permanent and use¬ 
ful memorial of the century of pofteo and amity that has 
followed the signing gt the Treaty of Ofaont on Chrteh 
sms Ere, ISM, to tho city of New York, and for the 
people thereof, end for the benefit of the dftoens of the 
State of Now York and of the United State# generally, 
bulldtng* which shall be devoted to the 1 









Flwt AmphM In Jerusalem 

D URING the butt tow month* the aero¬ 
plane to* made Ita appearance In 
many atmnw places, not the least among 
these being the «u»dent city of Jerusalem. 

It was during bis flight from Constan¬ 
tinople to Cairo that M. Bonnier, the 
French airman, passed over the Holy City 
In his monoplane, descending upon the hl»- 
torlc plain of Bephalm, a abort distance 
south of Jerusalem, it was on this plsln 
tbst King David met and defeated the 
Philistines. Never, in modern times, was 
the City so excited. It poured oat <m The flret aeroplane in Jerusalem. 

matte to see the airman and his machine 



—Christians, Jews, and Moslems. Our 
photograph depicts the airman about to 
leave for Cairo. The Holy City may be 
seen on the extreme left and the Mount of 
Olives on the right. 

Revolving Cylinder Motor on a 
Motorcycle 

T HE! revolving cylinder internal combus- 
tion motor, which failed m> dismally 
on the single mate of automobile on which 
it was used, but which since has "proved*’ 

Itself tn connection with the aeroplane, la 
due to have a tryout In motorcycle ser¬ 
vice. A machine mounting a three-cylin¬ 
der motor of that type has been developed 
by u Connecticut Inventor who uow Is com¬ 
pleting arrangements to manufacture the 
machine In great numbers. Motorcycle fitted with a revolving cylinder motor. 



The motorcycle, which Is pictured here¬ 
with. does not differ widely, exclusive of 
the motor, «rom accepted practice. The 
motor la mounted inside the rear wheel 
and concentric with It, so that the cylin¬ 
ders revolve in the same plaue as the 
wheel. It is geared to the wheel by means 
of spur gearing, the ratio being four to 
one. In common with aeroplane motors 
of the same type, the carbureter supplies 
the mixture directly to the base chamber 
through a hollow shaft, whence It Is ad¬ 
mitted to the proper cylinder through the 
Inlet valve, which is positioned in the pis¬ 
ton and operated by means of a cam 
placed on the upper end of the connecting 
rod. The exhaust valves are In the heads 
of the respective cylinders, being operated 
by means of a stationary cam, tappets and 
tappet rods In the usual manner. Silence 
Is approximated by causing the exhaust 
gases to pass through a series of compara¬ 
tively Small holes before emerging from 
the valve pocket. Ignition la effected by 
means of a set of batteries and a single 
coll operating In conjunction with a high 
tension distributer. While the maker 
claims that with a motor of this type It is 
perfectly possible to lubricate all parts by 
mixing the requisite amqpnt of oil with 
the fuel, as la commonly done with two- 
cycle motors, for the present that system 
has not been adopted, and tbe oil la fed 
to the crankcase by means of a sight feed 
drip, and is circulated to the various parts 
by mean* of centrifugal force. A free 
engine clutch of the cone type serves to 
disconnect tbe engine from the wheel; It 
is operated by means of a lever on the 
handlebar. 

The advantages claimed for the con- 
Stratton are manifold. Chief among 
them is light weight. The motor, which 
develops nine horse-power when run at 
■wwal apead* weighs about thirty-one 
Pwmds. itaft.it ; is said that tlw motorcycle 

ow**** weighs Mr ,M third Mae than 
^>tWla-BOW'bh:'«h* ; ma>hat' Another big 

future # Oe total ahsmms «f vtbmttoa, 
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for the three radiating cylinders are ia>r- 
fectly balanced and there are no recipro¬ 
cating parts with relation to the frame of 
the machine; hence the motor is perfectly 
balanced. In tills connection, It Is well to 
add that the Intervals between (ho tiring 
of the cj Uniters lielng equal, another rea¬ 
son for smooth operation und reduced vi¬ 
bration is evident By the surne token, 
the torque is more nearly constant and the 
motor can be throttled down ami run slow¬ 
er limn even the best regulated twin. 
Other features claimed are certainty of 
cooling, for the cylinders constantly cut 
the air, whether the mot01 cycle ts moving 
or not, and the elimination of drive chains 
with their accompanying noise and dirt 
The placing of the motor In such an out 
of the way position. o|H>im the way for 
the adoption of an open frame model for 
women riders. 

The apparent disadvantages of the type 
are inaccessibility of the vital jmrts, for 
the motor iH eloaed In by the spokes. uu 
equal distribution of weight, with the 
greatest amount on the rear wheel, lend 
ing to enuse Bkfddlng; the delicate parts 
mounted where vibration ts greatest Htid 
where there is no springing, which is not 
conducive to longevity Whether the ad¬ 
vantages gained will bo sufficient to out¬ 
weigh tlie dlsarliantuges, time will tell. 

Floating on the Dead Sea 

T HE wonderful buoyancy of the Dead 
Sea, that strange Inland sheet of water 
In Palestine, Is proverbial It Is some 
47 •■alien long by 0 miles wide, and lies no 
Ipns than 1,200 feet below the surface of 
the Mediterranean, the lowest-lying lake 
on the face of the globe Its waters are 
so bitter that fish cannot live In them 
We get an Idea of Its density when tt Is 
stated that In a ton of wafer from the 
Atlantic there Is lit pounds of salt ugninst 
1*7 pounds from a like quantity In the 
Dead Sea The result is that It Is Impos 
slide for a human lielng to sink In these 
waters, and the accompanying photograph 
depicts u tourist reading his guide book 
while floating on the surface of the wafer 

Mexican Armored Motor Car 

T IIIO accompanying photograph shows 
a standard American two-ton motor 
truck chnssts which has lieen converted 
Into a motor car bv the Mexlenn Constltu 
tlonullsls. 

It was not known to wliat use the 
ehaBsts whs to lie put when delivery was 
mnde to u southern dealer, hut the result 
pictured is a striking reminder of the 
adaptability of the motor chassis, and 
shows the Ingenuity displayed bv the pro 
gresstve Constitutionalists Interior space 
of the armored body 1 h used for carrying 
ammunition, rifles, etc., while tbe deadly 
tire of niuchinc guns can lie directed 
through small i>ortholes in the walls The 
car Is fitted with armored wheels for .qier- 
atIon ii|K>n the railroad, where a continu¬ 
ous stretch of track remains, or by quick 
adjustment the wheels cun be changed to 
run over the roads directly Into the Zona 
(lueira. 


Two of the World’s Seven Wonders 

A SPIRITED voting contest has Just 
la>on concluded In Germany to decide 
which are the seven wonders of the twen¬ 
tieth century. After the enormous vol¬ 
ume of votes cast were counted, It was 
found that the majority had placed the 
wireless telegraphy at the head of the 
list and the Panama Canal second. The 
third of the seven wonders, It was decided, 
is the dirigible airship, next In or¬ 
der the flvlng machine, radium, the 
cinematograph, and the steamship "lm- 
perator.” An extraordinary photograph 
Is reproduced herewith w'bleh shows 
two of the seven wonders of the 
modern world in close proximity By a 
lucky chunoe the photographer Iihh caught 
the dirigible airship “Hanna" and the * I m- 
perator" on the same plate The great 
airahlp, which measures more than non 
feet lu length, was on one of liei regular 
air cruises at the time she passed over 
tbe steamer. 
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Inventions New and Interesting 

Simple Patent Law ; Patent Office News; Notes on Trademarks 


Lifeboat Arrangements on the “Britannic” 

IT l« certain that, up to within the last two or three 
f yearn, the development of the lifeboat and lt» mean* 
for bunching has lagged fur behind the development of 
the oceun liner itself To-day, however, a great deal 
of thought la being directed, not merely to the construc¬ 
tion of the lifeboats themselves, but to the provision of 
strong ami effective means for getting them quickly 
uud safely overboard, even when they are loaded to 
their full capacity We present two drawings which 
show the admirable way In which Harland & Wolff 
bHve worked out the problem on their new liner, the 
"Britannic," which will make her maiden trip to this 
port during the present year The lifeboats are nested, 
two deep, In groups of live, and each group Is served 
by a i>alr of powerful electrically-operated davits. The 
old bout duvllN have always seemed to us to be rather 
primitive affairs, lacking In the necessary strength and 
rigidity, but no stich charge can be laid against the 
Installation on the "Britannic." The main members 
of the davits are of stiff lattice work construction, 
hinged at the decks and capable of swinging through a 
wide arc. Kaeli pair can be swung over so far Inlward 
that It can pick up a lifeboat from the center of the ship 
and swing It out so far outboard that the risk of Its 
belug crushed against the ship's side Is practically elim¬ 
inated. Access to the boats is gained by stairways 
which lead to platforms running between the several 
tiers of boats, from which the passengers can step con¬ 
veniently Into place. These stairways and platforms 
are not shown In our Illustration; but they are ac 
arranged that the loading of the boats can lie ex¬ 
peditiously done and without any confusion or crowd¬ 
ing. Tile boat lowering gear Is driven by electric mo 
tors of such power and ho arranged thut the lowering 
can lie done very speedily, the boats lieing maintained 
on an even keel and released Immediately 
on reaching the water. I 


A Smoke and Fame Monitor 

By W. W. Strong 

M ANY furnaces arc not placed so tha 
the tlreman enu see the ton of th 



The powerful davits of the new White Star liner 
“Britannic.” 

ahout There are few adjustments necessary, these be¬ 
ing the projier Netting of the spark gap electrodes, the 
relay and the coherer. When there Is no smoke Issuing 


M ANY furnaces are not placed so that 
the tl reman can sec the top of the 
smokestack. Neither does the manager of 
the jsiwer plant often see the black fuel 
Issuing from the top of the stack In 1 
other words, small account Is given to this 
Item of waste and Ihe source of a fume 
and smoke nuisance In many cases 
Naturally a fireman Is not careful uIkjuI 
tiie part of Ills work to which no one pays 
any attention The result Is carelessness, 
and It Is to this carelessness and lack of 
Interest thut much of the trouble of smoke 
luHisvtors Is due. The purposo of thp 
smoke monitor Is to furnish an ever-pres¬ 
ent educational guide to the fireman, a 

conscience ever ready to prick at his cou- _ 

tentmeut If he is not tiring properly. These 

The smoke monitor rings a hell aud turns 
on a red light at the furnace door when 
the furnace Is emitting smoke of a density forbidden by 
the city ordinance The smoke monitor works day aud 
night, and a recording mechanism cun lie attached to It 
Besides the smoke monitor there should be u set of 
directions telling the flremuu Just what to do when 
the bell Is ringing 

The smoke monitor Is a very compact piece of appa¬ 
ratus, and Is entirely electrical In Its action It uses 
from (10 to 100 wntls of energy, and this Is the only cost 
of maintenance, since there are no rnovlug parts to the 
apiwratus to get out of repair 
In the Illustration the montlor Is shown with all 
the parts together, though It Is probably more conveni¬ 
ent to place the bell H, the red lights RL , and the relay 
R by themselves, whllo the transformer T Is placed near 
the alack The tniiisformer Is a comparatively light 
one, giving about -0,000 volts potential (when on the 
1X0 circuit) across the spark gajm sd. lu parallel with 
this spark gap Is a similar one placed In the smokestack. 
When there Is little, if any, smoke in the stack the 
resistance Is low and the discharge takes pluce lu the 
stack When smoke of a given density (say one third 
black) ap|N>ars In the atnek, the resistance Is so In 
creased that (he discharge takes pluce at H(), mu} this 
discharge is a series of osclllutorv sparks The remain¬ 
der of the apparatus consists of u coherer aud relay 
nad o|ierates In the same wnv us lu wireless telegraphy, 
turning on a bell and red lights whenever sparking 
takes place at RO. The apparatus can easily be carried 



These davits can pick up a boat that is amidships and awing it 
clear of a rolling ship. 


from the furnace tires, the Instrument Is perfectly 
quiescent As soon as smoke appears, the bell and red 
lights are turned on and remain going until the smoke 
censes to lie emitted The relay could he made to oper¬ 
ate any other slmllur device such as draft mechanism, 
steam Jets, etc 



Instrument that sounds an alarm when a stack emits 
too much smoke 


Possibilities in Brash Inventiao 

By H. M. Baxter 

T HE manufacture of brushes offers unlimited fields 
for the Inventor, both In the production of a mate¬ 
rial to replace hog bristle, which la constantly growing 
more scarce and higher priced, and In the method of 
making the various sorts of paint, varnish, lather, hair, 
clothes and other brushes. 

The following Information regarding past efforts and 
present needs may be of assistance to any who wish to 
go into the matter. 

Probably the moBt. pressing need Is for a rapid, In¬ 
expensive method of setting paint and varnish brashes. 
This setting or fastening must be absolutely impervious 
to the action of all liquids, including water, oils, alcohol, 
French spirits, turpentine, and the various distillat ions 
of coal oil, and should not necessitate the application 
of either heat or pressure. It should be adaptable to 
round, oval and flat brushes of all sloes and lengths. 

The system of vulcanisation Is objectionable on ac¬ 
count of Its cost and because of the extreme heat re¬ 
quired, which is naturally more or less Injurious to the 
bristle. Furthermore, the vulcanising process requires 
several days, delaying the manufacture. 

Since the making of the first brush, a good setting 
has been striven for by all brush workmen and manu¬ 
facturers. Most of these efforts have been to produce a 
cement that would dry, say, within twelve hours, or over 
night, and after drying, would resist the action of all 
liquids. 

This result has been attained several times, but to 
make such a cement adaptable to present brash-making 
methods. It must remain in suspension, In an open, shal¬ 
low pan, on the brush-maker's bench, throughout the 
working day, and so far there has been no single mate¬ 
rial which meets all these requirements. 

I Practically all bristle used In brush- 
UiliA-A.. | mnk i 11K in produced in Kussla. Germany, 
France, Sils'rta, anil China. During the 
isist five years there has been a steady In¬ 
crease In price with a corresponding scarc¬ 
ity in supply and depredation In quality. 
Hair from hones' aud cows’ tails, various 
sorts of vegetable divers from tropical 
trees, split quills from feathers, carefully 
tailored and prepared, and many other ex- 
jiedlents, have been tried with little suc¬ 
cess, though many of them are used to 
adulterate tin* costly bristle. 

Homo of the substitutes lack the requis¬ 
ite elasticity, others are (oo stiff and leave 
marks In the paint and varnish. And none 
of them possesses the murked “affinity” 
for oils and varnish that characterises the 
hog bristle. Owing to Its peculiar cellular 
K.'fKsraS' I forni atlon and lts natural oils, the “flag 
end" of bristle is a imrfect paint and 

— -—J varnish smoother and distributer. This 

entirely flag end consists of a tiny split or division 
Into several parts of the outer end of the 
bristle, probably caused by the intense 
cold. In an endeavor to create a mat of warmth for the 
hog Therefore, a substitute for bog bristle must have 
some sort of satisfactory spreading power, to correspond 
with the "Bag end," It must possess great strength and 
elasticity, so as to carry and spread a heavy load of 
oil and lead paint, yet must be flue enough to not leave 
marks -In the paint or varulsh. It must also have, to 
some degree, the power to pick up, carry along, and 
discharge gradually, a heavy load of paint, which is 
the most marked and valuable characteristic of hog 
bristle, owing to l^s cellular - construction and oily 


A Simple and Convenient Fish Rod 

A N ingenious combinatlqn of a spring balance and 
■ rv foblng rod can be made without disturbing the gen¬ 
eral appearance of the rod. All that Is needed is to 
hollow the end so as to make a regular tube, or else flt 
on a short piece of tube. Part way up the tube Is at¬ 
tached a spring, and the lower end of the spring carries 
a short hook for hanging the flah. The weight of the 
fitih thus draws down the end of the spring in the name 
way as In the usual spring balance, and by cutting a 
small window In one side of the tube, a scale can he 
put on a piece of glam fitted in the window, correspond¬ 
ing to a pointer attached to the spring. The whole is 
aimply a spring balance, hpllt into the end of the fieweg 
rod, and it is all Inclosed and not In the way fit ordl- 
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“Give me a quart of oil” 

This careless request may bring costly penalties 



The garage man cornea out. 

The motorist says, “ Qive me a quart 
•of oil." 

His “quart of oil” is poured into the 
aranlc-oase or reservoir. The oar goes 
on. 

No doubt the motorist thinks he has 
amply protected the lfiOO-odd parts of 
his motor. 

Far from it. One of the surest way* 
to invite friction-drag and motor trouble 
ii to say, “Owe ms a quart of oil." 


"Give me a quart of oil" 
invites Loss of Power 


Escape of explosion past f 
the piston rings, loss of 
compression and loss of I 
power frequently result 
from oil of incorrect body. 
-felt most 1 


>ower4o§B is 
easy roads 


plet 

bod] 


and on the hills. 
You can get full compression—com¬ 
ite power—only by using oil whose 
iy suits your motor. 


Correot body is seldom secured by 
saying, "Give me a quart of oil.” 


“Give me a quart of oil" 
Invites Scored Cylinder Walls 


Scoring frequently rest_ 

from oil of low lubricat- I 
ing quality. Often, also, the I 
oirs body is too light. | 

Then the cylinder walls I 
have no protecting film. 

Scratching results. 

Too often the blame can be traced 
straight to “Give me a quart of oil.” 


“Give me a quart of oil" 
invites Wear of Bearings 

The problem of bearing- 
lubrication is far from 
simple. Bearings differ 
widely in type and size. 

The oiling systems which 
supply them also differ. 

Adjustments vary. 

Both the qualtiy and body of the oil 
must suit these conditions. For every 
oil that suits your motor bearings, you 
will find many which will cause undue 
Motion. 

An almost sure start toward bearing- 
trouble is, “Give me a quart of oil.” 



"Give me a quart of oil" 
invites Wear of Wrist Pins 


Wnst-pm lubrication is T 
a difficult problem and little , 
understood. 


pistons and the slight angular motion 
of the bushings demand an oil which 
will spread readily, yet maintain the 
proper film between the pins and 


Quick damage will come if the oil 
fails to meet these conditions. To en¬ 
courage wrist-pin troubles prematurely, 
it is only necessary to say, “Give mo a 
quart of oil.” 


'Give me a quart of oil" 
Invites Carbon Deposit 


Both the quality 
the body of the oil 
be considered. 


and 

must 


Suppose the body is too light tar the 
piston clearance. The oil then works 
too freely into the combustion cham¬ 
bers. In burning, excess carbon ac¬ 
cumulates unless the oil's ash is light 
and naturally expelled through the ex¬ 
haust. 


An easy road to carbon trouble is, 
“Give me a quart of oil.” 


"Give me a quart of oil" 

Invites Noise 

Noise is often a sign of worn parts— 
resulting from friction. 

It may be a dull “thump” at every 
revolution of the main shaft. It may 
lie "knocking” of worn wrist pins. It 
may be "hissing” within the cylinders. 
It may be "knocking" caused by ex¬ 
cessive carbon deposit. 

When a comparatively - new oar 
pounds and racks its way along the 
roadB it is seldom necessary to ask 
what brought on premature old age. 
Generally it is undue friction—result¬ 
ing from incorrect lubricating oil. A 
way to invite premature noise is an 
off-hand request, "Give mo a quart 
of oil.” 


“Give me a quart of oil " 
increases Maintenance Cost 


If its body is iueorrect, you have in¬ 
complete protection for the moving 
parts. 


In either case excessive friction-drag 
results. Fewer miles are obtained from 
each gallon of gasoline. Your fuel and 
repair bills mount up. 

This common waste is the frequent 
result of “Give me a quart of oil." 


“Give me a quart of oil” 
reduces Second-Hand Value 

What fixes the selling prioe of a used 
oar? (1) The condition of the motor. 



The motor is the vital part of the oar. 
The motor condition, therefore, is most 
important. 


At a recent sale in New York City, 
second-hand oars of uniformly promi¬ 
nent makes were auctioned off. The 
bodies were m good oondition. The 
prices of the oars originally ranged 
from about $2000 to $.5000. The idling 
■price in some cases was as low as tlOO. 

Why? Because the motors and other 
moving parts wore badly worn 

Was the wear due to long servioo? 
No. The age of most of these cars dis¬ 
proved that. Premature wear was 
evident. 

It is safe to say the owners of these 
oars had used the common expression 
—"Give me a quart of oil " They paid 
a high price for their carulessnesh.' 


How to secure the correct 
oil for your car 


D ( 


(O not say, “Give me a quart of 


You want an oil whose body is cor¬ 
rect and whose quality is best suited 
to the requirements of your motor. 


Ask for that oil and get it. 

Below we print, In part, our Chart 
of Automobile JteeommendationB. 


Tliis Chart is the result of the most 
far-reaching and thorougli study of 
automobile lubrication that has ever 
been made. 


It was prepared by a company whose 
authority on scientific lubrication, for 
every class of machinery, is recognized 
throughout the world—The Vacuum 
Oil Company. 

It was prepared after a careful an¬ 
alysis of the motor of each make and 
model of American and foreign oar 

For a number of years this Chart has 
been the standard guide to correct 
automobile lubrication. 

The superior efficiency of the oils 


specified haB been thoroughly proven 
by praotioal tests. 

Make a note of the grade of Gargoyle 
Mobiloil specified in this Chart for 
your car. Then make sure that you 
get it. 

You will then give your motor oil of 
body and quality which will yield you 
the fullest power, the greatest freedom 
from friction, and the greatest pleasure 
in motoring. 

If your car is not listed helow, send 
for our complete Chart of Recommend¬ 
ations. 

In buying Gargoyle Molehills, it is 
safest to purchase in original barrels, 
half barrels, and sealed five-gallon or 
one-gallon cans. 

Look for the red Gargoyle on the 
container. 

On request we will mail a pamphlet 
on the Lubrioation of Automobile En¬ 
gines. It describes in detail tho com¬ 
mon engine troubles—and gives their 
causes and remedies. 


The various grades of Gargoyle Mobiloils, purified to remove 
free carbon, are. 

Gargoyle Mobiloil “A” 

Gargoyle Mobiloil “B” 

Gargoyle Mobiloil “E” 

Gargoyle Mobiloil “Arctic” 

They can let secured from reliable garages, automobile supply 
houses, hardware stores, and others who supply lubricants 
For information, kindly address any inquiry to our nearest office 

VACUUM OIL CO., Rochester, U.S. A. 

Specialist* id the manufacture of high-grade lubricant* for every 
cle«* of machinery. Obtainable a very where in the world 

BRANCHES 


pm LA DELPHI A 
4th k Chwtm.il St* 


49 Federal Ht 
INDIANAPOLIS 
JmJJmm PytbJan Bl*hr 


39 Broadway 
MINNEAPOLIS 
Plymouth Bldg 


OHIOAOO 
Fisher Bid# 
PITT 8 BUHOH 
Fulton watt 


A guide to correct Automobile lubrication 

Ii^sisHii• In the schedule, the letter opposite the car indicates the grade of Gargoyle Mobiloil that should hr used For example, “A” means “ Gargoyle Mobiloil A.” “Arc ” 
means “Gargoyle Mobiloil Arctic.” For all electric vehicles use Gargoyle Mobiloil “A.” The recommendations cover both pleasure and rnmmemal velin les unless otherwise noted 






Mobiloils 

A grade for each type of motor 
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A high-grade, well designed, carefully built, light-weight 
automobile, with four-cylinder motor, 96-inch wheelbase, 
roomy body, standard tread, standard features; produced 
by an experienced, soundly financed organization. 


The Saxon is not a cydecar, 
but a real automobile, so simple 

a boy can run It- tha firat car to offar 
all tha aasantial faaturaa of standard 
motor car practice at a price under $300. 

The first cost of a Saxon is less than 
a good horse and buggy; the upkeep 
cost far less. Saving in time considered 
it is cheaper than riding on street cars. 


The Saxon is a car of the widest use¬ 
fulness —a source of pleasure and health 
for those of moderate means, a great 
time-saver for salesmen, physicians, 
contractors and all others to whom 
time is money. 

It is a car for the young man—or for 
the young couple. In a Saxon two peo¬ 
ple can enjoy all the pleasures of touring 
at a cost so low as to be negligible. 


Here Are Some Saxon Features 


4-Cylinder Motor, water 
cooled 

Standard Tread 
96-inch Wheelbase 
Left Drive, Center Control, 
enter from either side 


13 Horsepower 
Sliding Geer Tranmlssion 
More leg room than high 

Streamline Body 
Honeycomb Radiator 


Dry Plate Clutch 
Light Waight 
Oval Fandtrs 
Wire Wheals 
Good Looks 
Low Upkeep 


Saxons are selling faat everywhere. They are making go,id on all kinds 
of roads and hills, all over the country. See your dealer early for a dem¬ 
onstration. Send today for a detailed description of this sturdy car. 

SAXON MOTOR COMPANY, Detroit 


UheBEST LIGHT 


-LJLU-UV..S, 


gives a clearer, cleaner, 
brighter illumination, at less 
cost, than any other light- 
V ing system possible to in¬ 
ti stall in the private home. 
f Every house has its own 
lighting plant — safe, sure 
d economical. 


IB BEST U«HT <)< 


wsjwz 


Boat SUM., O. 



... _ free book 

Thu illujlrel/ii ilt-pay: 




you should write today, 

—"The Open Door " 

book will show you how -- 

methods of the world’s biggest 
teal secrets of phenomenal sue 
ability can be cultivated and developed^ now you 

business; how to produce fresh ideas and turn 
them into dollars 

“The Open Doar" is a book for “live wires" and 
it's sent free on request Write and simply say: 
"Smd mt year Ofm Door bock, and I will read U " 

A. W. SHAW COMPANY 
Beat. ML Wabash A 


Live Men Wanted 

If you are satisfied with your present income— 
|iukU h'ghcr MUry" ntS'no 'fnrSnJar^Ua 
adver/iarmtnl it naif or yea. 

But if you hope to rise in the world, if you want 


TEN DISPLAY MANAGERS TELL 


Ecsassdst Tisaks Stbssi 2JI-MJ W. JM St.. New Tab Or 


Magnificent Steel Launch *96 



MICHIGAN STEEL BOAT CO. 1338 Jsffsrun Avwnuo, Detroit. Mich. U.S. A. 

inn^SHat&iw5ec(ii>d)i$1 00 

A 1 # W rRCti£Acroay Direct To Ybir Br Ex Qr&kbl Post A 



The eighth article appears in this Issue. 

No. 8—’Tim Need of a .System of Rapid 
Mobilization ” 

Next week will be published : 

No. 9—“The Need of a Council of Na¬ 
tional Defense.” 

The tenth and concluding article, writ¬ 
ten esjiecittlly for this series, “The Navy Is 
Not an Economic Waste,” by Hem. Jose¬ 
phus Daniels, Secretary of the Navy. 

Nelson's Tactics st Trafalgar are the 
subject of a recent report to the British 
Admiralty by a committee appointed to 
investigate the long-mooted question us to 
whether the plan of attack prepared by 
the great commander about a fortnight be¬ 
fore the battle and communicated at that 
time to bis captains was adhered to, or 
whether at the last moment a totally dif¬ 
ferent plan was adopted, more or leas by 
accident The imimrtauee of thla question 
consists in the fact that ultra-practical 
naval officers are prone to cite Nelson's 
illeged abandonment of his elaborate plan 
as an argument against naval tactics iu gen¬ 
eral, claiming that In the beet of action 
tactics are forgotten. The report demon-! 
st rates beyond dispute that the plan drawn 


October 21 *t In ill eeaenttsl * 


The ftakab Service of New Y«f* 

City 

(Concluded from pap# W.I 
of Manhattan Borough whereof Times 
Square is the focal point To litter the 
word “Taxi” In the vicinity of 
Square Is to bring one of the gay-colored 
aiitocabs throbbing and pulsating before j 
one at the curb. 

The active season for taxleab service 
extends tbrougU about seventy-five per 
cent, or nine months of the year, but In 
that time the meters register the amusing 
total of 819,000 mill's, almost four tlmen 
the distance from the earth to the moon, 
which astronomers tell ua Is 221,000 miles | 

In its nearest lwsltion. So Father Knick¬ 
erbocker, seated In his fairly comfortable, 
if somewhat Inelegant, taxicab, accout¬ 
re yearly almost the equivalent of| 
two round trips to the moon. 

When the Immensity of this mileage le 
taken Into consideration, the physical capi¬ 
tal which the industry In New York city 
alone represents and the earnings accotn- 
d thereby seem relatively trifling. 

For $2,000 each would be a high valuation 

pluce upon all of the taxicabs In service 
In the Greater City. Many vehicle* are 
at the beck ami call of patrons which have 
been condemned by the larger ojieratlng 
coritorations and are valued in the open 
market at as low as $100; yet this average 
would mean a total valuation of no more 
than $6,000,000. 

The most liberal estimate of the earn- 
igs of the taxIcabH of New York would 

be $2,HIXI tier year for the 7f> per cent of_ 

the total number of machines operating I ^tn^w »~ rSp r«aentaUi 
throughout the yeHr, and this would give [ efro. Broca South Amark 
an aggregate of gross earnings of $6,800,- 
000 . 

The Problem of Oar Navy.” 

A SERIES of ton comprehensive arti¬ 
cles on the present condition of our 
Navy, showing Its unprepa red ness, its! 
present rating among the navies of the 
world, and what must lie done to bring 
it up to its pro|ier strength and position 
are being published consecutively in the 
Scikntivk- Americas 

Seven articles of tills series have ap¬ 
peared In the Issues of February 2Kth, 

March 7th. March 14th, March 21st, 

March 28th, April 4th, and April lltli, on 
the following subjects: 

No. 1—“How the Navy Is Dally Em- 
plojed,” by Hou. Franklin D. Roosevelt, 

Assistant Secrelury of the Navy. 

No. 2—"Sea Tower and Our Foreign 
Policy.” 

No 3—"The Decline of the United States 
Navy to Third-Class Rank." 

No 4—“The Price We Tny for Self-Suf¬ 
ficiency uml l'npreparedness." 

No. 5-~“Hattleshlp Strength Necessary 
to Guarantee Peace.” 

No 6—"The Shortage of Scouts, Tor¬ 
pedoes aud Mines.” 

No. 7—"The Shortage of Ofilcerg and 
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Aayrtematlc-- 

debtor pay i.„ 

'110,000 bad ft* 
blunter Itichey, 

CONTRACTORS. BUIUMRR*, ATTENTION I 

EFFICIENT LABOR-SAYING Mid UM*Ul 
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INQUIRIES 


Inquiry No, 9987 
t b manufacturer of 
lnquiryNo U368. 


warn m 


, popular price. 

Inquiry No 9119. Wanted, the nomas and ad* 
rejeoe of users of Indian Steatite (Soapstone), Cor¬ 
ed u® and other Indian minerals. in qua*atom. 
Inquiry No. 1970. Wanted the name and, nd- 
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particularly in i 
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LEARN WA' 


ATCHMAKING 

X Meet. Doe’t «. St. UefiTfl*. 


$250,066 AVAILABLE 
FOR EXPLOITING PATENTS 
IN EUROPEAN MARKETS 

From the nature of our bus in eea, wears 
continually approached by investors sad 
others who are anxious to particlptfc In 
industrial enterprise* or purchase potent* 
which are recommended by us. 

We are now open to consider, on be¬ 
half of a client, the purchase (outright or 
on royalty basis) of the European rights 
of a commercially sound and successful 
article at present exclusively sold in the 
United States. 


fio awr hare 
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While Mephisto 
Copying Pencils are 
smooth writing;, they 
hold their points re¬ 
markably long—one 
Mephisto outlasts 
three ordinary copy¬ 
ing pencils. 


L. SC Hariteuatfi 
MEestSMStoesf, NsvTetk 





L Americanize Your Boat i 


(12077) E.M.B.aaka: Are aatrotwmere 

of the opinion that (he telescope hu attained Its 
fullest eoope? Do they think Its power nan be 
oontluually enlarged. so that after a while It may 
be possible to observe whether or not eome nearby 
(relatively speaking) planet tn Inhabited? Or, aa 
■tated above, possibly the Held of tho telescope la 
limited, due perhaps to the molecular nature of 
glaw (11 glass can be aald to be oompoeod of 
molecules). A. The teleacope la limited, but not 
beoauae of the nature of glass. One limitation la 
In the Earth's atmosphere itself There are few 
nights when the highest powers can be used at all. 
The air la not sufficiently quiet and of uniform 
temperature. Other limitations are In the me- , 
ohaaleal dlffioulttea p re se n ted by large and heavy | 


(12978) F J. C. Mkn: Will you please 

tell me whgt Is. or about, the voltage given off 
by an ordinary jump spark coll when wired to a 
set of new batteries, say testing 6 volts and 30 
amperes? A. The voltage required to send a 
nark through air between sharp points Is about 


been written in Egypt: "Make a magnet of the 
pluaquam-portecUoo accompanied by the prims 
material of which all mttalt trow, and with this 
the magnet of the oampens can be strengthened." 
What is pluaquam-perfectkm (If anything) and 
what la the prime material of which all metals 
grow? A. The word "pluaquam" la a Latin word, 
and means "more than." Applied to a magnet 


the Egyptians knew anything about such magnets. 
There la no “prime material" from which all metals 
grow. That la an old notion of tile alchemist*. 
When the compass needle has been saturated, 
any further magnetising la or no account. The 
needle will drop back to Its ordinary strength as 


(12080) 8. A. W. Mka: I w«t. informa¬ 
tion concerning what I believe Uncalled "Fermat's 
theorem." It la 

**+■> + k*+* - «*+• 

when n Is a positive Integer About a year ago. 
1 read In the Boiuntxfic Amsiucan that a large 
prise had been offered for a solution I have a 
partial proof which I wish to submit A A prise 
of 100.000 marks (about S36.UQU) la offered by the 
Academy of Sciences of Goettingen for the proof 
of the greater Fermat theorem Fermat" stated 
that the equation z* + y* - *• oould not be satis- 
fled by whole numbers when n Is an odd prime 
number. This la the theorem to be proved to win 
the prise. We reoelvo so many Inquiries about 
tills very attractive offer that we wUl slate the 
conditions made by the Academy of Sciences for 
winning the prise It will not ooorider any manu¬ 
scripts sent to It in competition for the prise, but 
will consider all memolre which appear In the 
mathematical periodicals, or which are for sale In 
the book trade as monographs or as books The 
Academy requests the authors of such memolre to 
send it live printed copies Memoirs In languages 
unknown to the judges must be accompanied by 
authentic translations. The award will not be 


of the memoir fur which it Is awarded, The award 
cannot be contested During the two years, op¬ 
portunity will be given to mathematicians to ex¬ 
press an opinion upon the correctness of the solu¬ 
tion selected, which will be made public. These 
pt* the principal regulations for the award. It hi 
evident that only a complete mathematical solu¬ 
tion may be offered. No partial solution will be 
oomfidered. No one can send In a manuscript for 
the contest. A printed copy only will be motived, 
published by somo book house or In a mathematical 
periodical, which meant that the solution must 
i*w*w»Md Itself to some competent editor, or to a 
publisher as likely to be a Profitable investment. 
In the first place. It must then meet the criticism 
of the mathematical world for two yean after the 
Academy baa approved of It. The Academy does 
not Intend to be flooded with manuscripts which 
have not been endorsed by any one of prominence 
In the mathematical wortd. We tract that all our 
oomapondenta wUl note these points. They are 
, abstracted from the offer of tho price in the 
Bulletin of the American Mathematical Society, 
October, IMS. pasts 44-tfi. Also In the same 
periodical lor November, 1907. page 90. We w 
I nde bt ed for this tefurmetfcm to Dr. Joseph 
■otsdsn, Prefceaorcf JdatbmaaUos. Adtfpkl Cot- 
*9, ftV9tt7B, X. Y. 


Big and little 

screws—all sizes, for 
any kind of job— 
taken care of by this 
one tool! Four screw¬ 
driver blades— H\ 
A* and H\ carried in 
magazine in handle. 
Saves buying and 
carrying extra drivers. 

“YANKEE” 

TOOLS 

tea/to 3*tGii7?&cAaTuc* 


"YANKKF.” Mvjraztnt 

I Ratchet Screw-driver No. 65 

With six-inch shank, $1 10 
With one-inch shank, 05 
Your dealer can supply you. 



Gasolene “VIM” 

How Bowser Keeps It In 

Saving Millions to Motorists Yearly 

The annual loss lo motorists through ex- In. The saving, economy and safety are 
posed gasolene is so enormous that it can- great. Read on, and learn how and why! 
not be accurately reckoned in dollars and Bowser efficiency and economy in oil stor- 
cents. It runs into millions. Gasolene age started with the self-measuringoil pump 
stored above ground In ordinary containers invented by S. F. Bowser, the active bead 
soon loses its VIM. That Vim Is what of this Company. The Bowser idea haa 
makes the car go. Bowser keeps the Vim grown until today there arc 500 different 

Storage 

DWfiBhLyUi Systems 

In The Garage Ask Bowser 

Underground Bowser tanks keep all the v<"»J oil etorese problems up to Bowser- 

original VIM of the gasolene u». It-1 oST.T.n'S 

escape by evaporation or constant changes sloe years. Ask questions Cost, nothing to And 
in above-ground temperature. No dirt No obligation. Learn the added eftcWncy. 
«■ t« to- No gasolene stolen, spilled or S»&*£SBS £3£SBSW 

wasted. Nc Utt pswer. No gas trouble 

to blame on the car. Pipe and pump it ft 17 RnursAi* A tfVh Vms* 
any distance into garage. Absolute aafety. 3,r »POW8 er PC U^MC. 
Utmost efficiency. T"-"*" Wr “? t _ , 

Also Bowser underground system, and . fort W ym. tod Uon , ^8. A. 
tank* oo wheels for the commercial garage. <askw»rs wi Nsaafttimsis «t 09 V- s Devtsss 

In Stores coupon 

Keep kerosene, paint, lubricating oils, IF. BOWSER * CO, Inc. 

etc.—safe from changeable temperature, Sffff Thomas St, Fwet Wajma, hsd. 

disc. No wes. No haaard. No soolled Outfit far the purpose lodlceted wlthn IX) 
motchandiae. No groping for oil In the II Privets Oanfia I I Power Plant 

dark 1 I Public Oarsaa 1 I Dry Cleaner. 

. *11 Maaufecturlas +| I Store. 

In Factories_ 

From simple departmental oil storage e««,«» m.umctu.i ton ..ll 

salts lo laige filtering and circulating sys¬ 
tems. Compel accuracy and efficiency. N *“*- 

Check and use every drop of oB. B o w ser , N ,_ 

SyeamaanabJe you to uae the tame oil 

mm mi am again. Twwa_lute- 























































































SCIENTIFIC AMERICAN 


P IE telephone instrument is a common sight, but it affords 
no idea of the magnitude of the mechanical equipment by 
which it is made effective. 

To give you some conception of (be great number of persons 
and the enormous quantity of materials required to maintain an 
always-efficient service, various comparisons are here presented. 


\ 


The cost of these materials unassembled is only 
45% of the cost of constructing the telephone plant 



Poles 

enough lo build * Sock. 

wound California— 
12,400,000 ol them, worth 
in the lumber ywd (bout 
$40,000,000. 


Wire 

to coil wound the earth 
621 timet— 15,460,- 
000 milee of it, worth 
about $100,000,000, 
including 260,000 ta 


Telephones 

enough to thing around 
JuEie-«.000.000of 
them. 5.000,000 Bell 
owned, which, with equip¬ 
ment, cort at the factory 

$45,000,000. 




tratlona and diagram* a 

pnse 

Thi Origin or Eahthquaxeb. By Charles 
Davison. So.D a F.O.8. Cambridge: 
The University Press. New York: 0.1*. 
Putnam's Sons. 

In a small compaaa, the author haa explained 
earthquake phenomena, earthquakaa and the 
srowth of faulu, dlecuaaed tome simple earth- 
quakea and their orlfln, ae well at twin earth¬ 
quake! and their origin, complex earthquakee and 
their origin. Illuminated the aubiect of fore and 
after ibocka. dlacuaeed sympathetic earthquakee 
and their origin, aa well aa earthquake aounda and 
their origin, and thus given the reader lntereeted 
rpular science a good rtiumt of modem 


The poleB are set all over this country, and strung with wires 
and cables; the conduits are buried under the great cities; the tele¬ 
phones are installed in separate homes and offices; the switch¬ 
boards housed, connected and supplemented with other machinery, 
and the whole Bell System kept in running order so that each 
subscriber may talk at any time, anywhere. 




AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
And Associated Companies 

One Policy On e Syitem Universal Service 


Delivered FREE 

m Approval and SO days Trial 
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ft CYCLE COl, DspLI-Ut, CHICAGO, HJ. 
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NEW ROOKS, ETC. 

The Cause of the Social Km **_ 

Remedy. By Albert W. Elliott, Presi¬ 
dent and General Manager tbe Southern i 
Rescue Mieeion. Atlanta, Ga.: Webb A 
Vary Company, 1914. ltaio.; 144 pp. 

In *o far a* this Ik 
dltkm* and pereooal ol 
a careful reading. Tbs author'! ei 



r at he 


_n Motob Wibino. By 

I. Kirohgusar. Milwaukee, Wk.: 
oroe Publishing Company, 1914. 


Electbic Light 
George J. Kii 
Electroforoe 
Price, tl. 

Tfalt It a book 
pocket, yet containing a great deal of up-to-date 
Information on ordinary wiring. The National 
Electric Code requirement! are cited, different 
1 in detail, and the fflua- 
e to a 


Lines with the Pabt in the Plant 
World. By A. C. Seward, M.A., F.R.8.. 
Profeeaor of Botany in the University or 
Cambridge. Cambridge: The University 
Press. New York: G. P. Putnam’x Son*, 
lo thie book, the reader who seeks only the 
eta of an Important science presented In a popu- 
r way will find a very readable account of the 
botany of the present compared with the botany 
of the past. The tubject is one which ie fascinat¬ 
ing. one which ha* a wide popular appeal. It 
lend* Itself admirably 


I Oo. Ltd , 107 Avonoo Pmootlar, 



THE THEATRE VAUDEVILLE 

Ttre* tig aeuueioMt SelAa emend mty week, Pwftu* Ilk 
eUa sad pirttn nrltwi SAMPLE COPY PUL ON »< 

THE DRAdkTIC MIRROR CO 14$ Watt 4 


_ndge- _, 

New York: G. P. Putnam’s Sons. 
In thti popular book will be found tbe more 
Important theorist on the migration of birdt and 
a ditcutelon of speculation* and evidence. Tbe 
■ubject 1* a controversial one Almost every 
atudent of bird flight ha* hi* own view*. While, 
therefore, it is very difficult to write impartially, 
we believe that Mr. Coward haa acquitted hlmaelf 
very creditably 

An Introduction to Experimental Psy¬ 
chology. By Charles 8. Myere, M.D., 
Fo.G., Lecturer in Experimental Psy¬ 
chology at the University of Cambridge. 
Cambridge: The University Press. New 
York: G. P. Putnam's Sons. ! 

The author ha* (elected various topic* which 
may be considered fairly typical theme* of 
search ta experimental psychology, such, for 

touch, temperature, the 

Mueller-Lyer 


ich a form aa will give the 

educated reader a general notion of the scope of 

the science and of tbe experimental methods it 

employs 

The Natural History op Clay. By] 
Alfred D. Searle. Cambridge: The Uni¬ 
versity Press. New York: G. P. Put¬ 
nam’s Sons. 

Mr. Searle haa stated. 

line of present knowledge of the subject of day, 

-- J haa Indicated the problem* which . 

Deiore the clay worker First he dltcu 

chemical and physical properties of clay and then 

pamce on to clay and aasodtte rocks, the < 

of clays, the mode* of accumulation of days, 

clays of commercial Importance, and day 

stances: theoretical and actual. A good M 

raphy and Index concludes tbe book. 

The Wanderings op Peoples. By A. C. 

Haddon, Fo.D., F.R.8., Cambridge: The 

University Press. New York: G. P. 
Putnam’s Sons. 
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GROBET SWISS FILES 



••RED DEVIL” MAGAZINE 
GLASS CUTTER No. 6. 
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covered various periods of human binary, even 

going a* far back a* tbe earikwt dlff tidoot that 
can be predicated. 

The Wore of Rain and Rivers. By 
T. G. Bonney, F.R.S, Cambridge: The 
University Press. New YorkiaG. P, 1 
Putnam's Sons. 

In thl* book, perrons of ordinary education W« 

And all that they need to know of tUs Interesting 


INVEI^roR'S^tCTLIES 


NOVE mt S H PATENTED AR HCL 


Models and ExpermeaUl Work 

E. V. BAILLARD CO, $4 Frmtfcrtlt.. M.Y. 


CLOCK MOVEMENTS 

■pafng mot on aadperts m a nnf a nt tBwd 

MODEL AND BHUnSmU, WORK 
LUX RODBL WOMCL Weterbory, Cana. 

A -Million Dollars a Tear 

•"THERE is a man in northern Michigan who 
makes pennnal sales of one million dollars 
a year, all to people ol small incomes. 

In New England there Is a small town mcr> 
aunt who bought a bankrupt stt 
and hi a few yean tuned K into a 
$100,000 annual sales. 

In Illinois there is a man who started at the 

» W* « 

sad no 
the top. 

~.t£.xiassa: sraa 
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Fuel and Repairs 

You can lower these expenses 

In three years’ time supplies and repairs occasionally 
cost as much as the original price of a car. 

Careless lubrication is responsible for most of this 
expense. 

A canvass among New York repair shops showed that 
about one-half of the automobile engine troubles are caused 
by incorrect lubrication. 

There are two things that must 
always be considered in an oil. Correct Lubrication 

One is its quality. The other , in tt>« schedule. tim 

. ... 7 . letter opposite the car tndlcatea the 

IS Its fitness tor your motor. grade of Gargoyle Moblloll that ahoald 


Low quality oil in time may 
bring practically every trouble a 
motor can face. 

Oil of n bodu which In Incorrect for ynut 
motor hrlugx utility penalties--heating mill 
seizing of lieiirliigs, worn wrist plus, poor 
compression, breaking of partH, excess car¬ 
bon deiMisIt, Ninoklng or overheating of 
engine and many other I roubles. 


You cannot get perfect lubrication un¬ 
less the quality Is right, and the body of 
your oil suits— 

(1) Your type of lubrication system. 

(2) Your piston clearance. 

(3) Your liaiirlug design and adjustment. 

(4) Your bore nud atroke 
(B) Your engine H|aied 

(fl) The size and location of valves. 

(7) Your cooling ayatem. 


They are backed by almost BO years' ex¬ 
perience which has won for us the world- 
leadership In Mclcntlflc lubrication 

If you do not at present use the grade of 
(largo,vie Mobllolls specified for vonr car, 
you may find ill most certain that your Idlla 
for fuel and repairs lire higher than they 
should lie 

Consult the partial Chart printed al the 
right. Make a note of the grade specified 
for your car. Then make certain Hint you 
get It. If your car Is not mentioned send 
for our complete (’hart of Kecoiiimcuda- 


the Imbrication o 
It describes In det 
troubles and gives 
edlea. 


The vnrlous grades of Gargoyle Mobllolls, SWwt.fV 
purified to remove free curiam, arc- 5 ^.°"' 


Explanation: In the schedule, the 
letter opposite the car Indicates the 
grade of Gargoyle Moblloll that should 
be used For example “A" monnu 
"Gergoyle Molilloll A." “Arc.” means 
“Gargoyle Moblloll Arctic." For all 
electric vehicles use Gargoyle Moblloll 
"A.” The recommendation! cover both 
pleasure and eommerelal vehicles un 
leas otherwise noted. 


- MMMl 


mm 






iSt a™ *"• *** 

Xn Vrc kn Art Are [Are Vrf Aft Are An 


Gargoyle Mobiloil “A,” 
Gargoyle Mobiloil “B," 
Gargoyle Mobiloil “E,” 
Gargoyle Mobiloil “Arctic.” 




ware stores, and others vviio supply luliri- % /^ — 

MODliOlIS 

For Information, klnillv uddiess any ln- 
ipilry to our nearest office A grade for each type of motor 

VACUUM OIL CO., Rochester, U. S. A. 


JUST ISSUED! 


New, Revised and Enlarged Edition, 
Showing All Recent Improvements. 

The Modern 
Gasoline Automobile 

/ft Construction, Operation, Maintenance and Repair 

By VICTOR W. PAGlt, ME. 

Covers Every Phase of Modem Automobile Practice. Latest and Best Treatise 
Over 800 (5 >,£*8) Pages 11 LARGE FOLDING PLATES 675 Illustrations 

Price $2.50 



TO THE 1014 REVISED EDITION 

Entirely new material has been added on tractora In three and four 
wheel forma, cydecara and agricultural tractora or automobile plows; 
combination gasoline-electric drive, front-wheel and four-wheel drive and 
steer systems and other important developments in power propelled 
vehicles. The discussion of power tranamission methods has been aug¬ 
mented by consideration of the skew bevel gear and two-speed direct 
drive rear axle, aa well as several new forms of worm gear drive. The 
subject of electrical motor starting systems has been considered at 
length and nil leading systems and their components described. A dis¬ 
cussion on ball and roller bearings, their maintenance and installation, 
has also been included, end a number of other features of timely inter¬ 
est such as latest types of gasoline and kerosene carburetors, cyclecar 
power plants, the Fischer slide valve motor, detachable wire wheels, etc., 
have been added to bring the work thoroughly up to date. 

The bonk tells you Just what to do. how and when to do it Nothing hnn tieen 
omitted, no detail has been slighted Every part of the automobile, its equipment, 
accessories, trail*, supplies spare parts necessary, etc, have been dlsrussea compre¬ 
hensively If vou are or Intend to become a motorist, or are in any way Interested 
In the modern gasoline automobile, this Is a book you cannot nfford to be without. 


Not too Technical for the Layman—Not too Elementary for the More Expert 

s.nt prepaid to any uddrM* on rac.ipt of pet*. 

MUNN & COMPANY, Inc, 361 Bioadw.y, New York 


DETROIT 
Ford Bldg 
PHILADELPHIA 
Itb and Chestnut Sts 


BOSTON NEW YORK 

40 Federal St till Broadway 

INDIA NAPOMS MINNEAPOLIS 

dlaua Pythian Bldg Plymouth Bldg. 


“The Problem of Our Navy” 

A Series of 10 Comprehensive Articles 

on the present condition of our Navy, showing 
its unpreparedness, its present rating among the 
navies of the world, and what must be done to 
bring it up to its proper strength and position 

Published Consecutively in the Scientific American 

Right articles of this series have appeared in the issues: 
February 28th , March 7th , March 14th , March 21st , 
March 28th , April 4th , April 11th and April 18th. 

These eight Copies sent to any address in United States for 90 (ents in stamps 

Icbruary 28, No 1—“How the Navy is Daily Employed’’—by Hon. 

Franklin D. Roosrvch, Asst. Secy, of the Navy. 

March 7, No 2—“Sea Power and Our Foreign Policy.” 

Mari h 14, No. 3— 1 he Decline of the United States Navy to Third- 
Class Rank. ” 

March 21, No. 4—“The Price we Pay for Self-Sufficiency and Un¬ 
preparedness. ” 

March 28, No. 5 Battleship Strength Necessary to Guarantee 
Peace.” 

April 4, No 6—“The Shortage of Scouts, Torpedoes and Mines.” 
April 11, No 7 - “The Shortage of Officers and Men.” 

April 18, No 8—“The Need of a System of Rapid Mobilization.” 

April 25, The 9th article appears in this issue—“The Need of a 
Council of National Defense ” 

The 10th and concluding article written especially for this series 

“Making The Navy An Economic Asset” 

By HON. JOSEPHUS DANIELS, Secretary of the Navy 

MUNN & CO., Inc. 361 Broadway, New York 
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Lake Washington canal lock. 


The Lake Washington Canal Locks 

A N lmjiortaiit work now nearing completion In llie 
great locks of tliu (Government caiml at Suliumi 
Bay, by menus of which ahlpplng will bo able to pass 
from Puget Hound at Heattio to takes Waslilngton and 
Union. The works are ho far advanced that the lii’Ht 
ship la expected to pam through (he waterway enrlv 
In 1015. 

The public mind lius been so filled with the story of 
the construction of the Pauarnu Canal and Its grout 
locks at Gutun and elsewhere, that It la opt to overlook 
the fact that several other works of this character of 
great magnitude are also being carried out. The take 
Washington canal and locks are a case lit point. The 
lock Is 825 feet long, 80 feet wide on the Inside and 56 
feet high. The walls of concrete are 53 feet In thick- 
new at the bottom and 8 feet at the top. This structure 
la known as the Big Lock. The Small Lock la 30 feet 
wide and 100 feet long. The latter la being built for 
the uae of small boats, and, of course, It will result In 
the saving of much expense, since a large part of the 
traffic Is of such size as not to call for ttie use of the 
greater structure. 

When the locks are finished the level of take Union 
will be raised to twenty-one feet above the high water 
mark, and both this lake and Lake Washington with 
thb factories along their shores, of which there are 
many, to-day with the prospect of a great many more 
In the future, will he in direct water communication 


with the Pud tic. One grout .iilitinfiige of flic new 
works Is (hut since Die wutci in (he lukcH Is flesh, ships 
will Ik* uhle lo puss through the looks slid relieve thorn- 
selves of bnniacles nnd oilier murine growths which 
will drop off from their bottoms, lent lug them clean lor 
the next \o.wige. Also. Ibe ennuis will liuve u dlstiuet 
value to (he Navy, whose ships of (lie medium and 
sum Her sizes - nil ships, in fnel, except the linger dread¬ 
noughts—will be able lo enter the fresh wilier bikes If 
emergency or other causes should render It desirable 
The first estimate for this work was $2,275,IMMI for 
the looks, f1,000,000 for Ihe dredging. The cost of (be 
locks Is lieing |«ild by the Hulled States Government 
and that of the canal l»y Ihe city and county 

General Gorgas Honored in England 

N March 23rd, Surgeon-General Gorgas. of the 
United States Army, lectured in London liefore the 
Royal Society of Medicine ou his sanitary work In 
Panama. In the course of Ills lecture lie modestly ad¬ 
mitted that If the Americans had known no more In 
1904 about tbc inode or transmission of malaria und 
yellow fever than was known In 1880, when the French 
tried to solve the problem of sanitation on the tstlmius, 
they probably could mil have done any better than did 
the latter. The same night (General (Gorgas wus enter¬ 
tained by the medical profession at dinner at the Savoy 
Hotel, and ou the 24th be received the degree of Doctor 
of Science, Konoria ootwu, at u special convocation held 


ut Oxford I'nlversltj, for bis work tu iciiderlug the 
construction of (lie Piimim Canal possible li\ slumping 
out yellow and malarial fetors Tile London Times 
editorially refers to Gen Gorgas as • Indisputably the 
foremost snfilialv officer in Ihe world,” and one who 
“has |H*ibaps done more than unv other man to throw 
alien the tropics, or to allow bow thev can be thrown 
open, to habitation by Caucasians.” 

Motor Omnibus Service for Bolivia. AI first blush, 
the mountainous portion of Bolivia would not appear 
just tlm place for the establishment of a motor ’bus 
service. Yet oun is to be established there. Four slx- 
evlmder ’buses have been purchased by a syndicate to 
replace mule-drawn ooaebes which heretofore have been 
used. The route is approximately 100 miles m length, 
and the ’buses must always bo operated at au altitude of 
7,000 foot or more. The service will link the cities of 
Potosi and Sucre, which latter is the oapilal of Bolivia. 
Leaving the former city, thero is a climb of five kilo¬ 
meters where the highest jiass in the Andes (14,000 feet 
elevation) is crossed. The average grade is about 17 
per cent. Three of the ’buses will carry 11 passengers 
each, in addition to a certain amount of freight The 
fourth is a de luxe extra fare ear with henvdv upholstered 
neats and accommodations for only sewn passengers. 
All of the cars are electrically lighted and started They 
will be operated on a regular schedule, making the trip 
one way m 12 bourn. 
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Highway Problem in New York State 

T I1E State of New York In engaged in building 
twelve thousand miles of road, which, according 
to (lovernor Glynn, will wear out forty yearn 
before R In |>ii1(1 for. That In an astounding statement. 
and unfortunntely It In not more astounding than It la 
true. Thin fact and many others of an illuminating and 
extremely disconcerting character wore contained in a 
recent muHsagc of the Governor to the Legislature. The 
message In written in the direct and unadorned style 
which cha racier lacs the Governor's utterances, and It 
contains an array of facts of such greut Importance to 
the people of this State, that we could wish to see a 
copy of this message placed in the hands of every voter 
throughout the State. 

The question of the proiier construction utid mainten¬ 
ance of roads Is not a new one In the columns of Mils 
Journal for many years, und during the whole |n>rlod 
In which the country, awakened to the sense of Its need, 
has liis'ii glring attention to the mutter of hlghwHV con¬ 
struction. the SriKNiinr Amkhk an hits emphasized the 
fact tliut the problem Is more one of maintenance than 
of construction The various States luive built new mac¬ 
adam rouds tijsin the most approved uimlerii principles, 
and these roads, at least in late years, have lieen ns 
g.sKl as any that could he constructed Unfortunately 
the Stale authorities have been slow to realize that, of 
nil elril engineering constructions, the mnendnm toad 
Is the one of ull others that needs Incessant siiiiervlslmi, 
and Immediate nnd most careful repair whenever anil 
wherever the signs of breaking down und genernl disin¬ 
tegration are seen 

The macadam road Is admirably adapted for the class 
of highway traffic which passed over It In the jK'rlod 
preceding the appearance of the automobile and the 
motor truck For horse-drawn traffic It is Ideal, and, 
with a reasonable amount of supervision and repair, 
It may he regarded us a permanent structure To-day. 
however, such are the s|hks1s and weights of the auto¬ 
mobile anil motor truck, nnd so greatly hove they multi¬ 
plied In numbers, that the mneudum road 1ms proved 
unequal to the burden laid uikhi It; for even vvheie the 
materials are avallnhle foi treating Its surface, the 
cost of maintenance has tenehed a ligtire which renders 
It au uneconomical construclIon and Invites a search 
for some other type of road, which will cost no more, 
or hut very little more, to construct, and whose annual 
repairs hills will he icnsoimhle 
The brick road offers such a substitute Its first cost 
is not prohibitive, It Is verv datable: and the unuual 
cost of repairs uuder a caieftil sii|s>tvIslon Is almost 
negligible A substitute whose III si cost Is less than 
that of the brick road, hut regarding whose cost of 
upkeep there is Ichh dntu available, Is the concrete road. 

Now a Urst-elasH iieieadum ro.nl costs In this State 
from $10,000 to $13,000 a mile to build; a concrete road 
costs from $12,000 to $l«.00o a mile, and u brick road 
costs from $20,000 to $25,000 a mile Thus far the ex- 
IK'rlelicc of the modern road builder vvllli concrete has 
beeu limited Michigan has romls of this diameter In 
one county, and tlie results have lieen very satisfac¬ 
tory ; blit the roads Iihvc not been In service long 
enough to Justify any conclusion as to tlielr itennan 
enee and economy In hundreds of cities brick ramls 
have been laid and have lieen down f»i munv years, 
which, without exception, have demonstrated tlielr dur¬ 
ability Hoads of this character, which have lieen in 
service for twenty-five years, have stood up under the 
test of (he hardest kind of traffic. What Is more to 
the polut Is that the anuual oust of maintaining these 
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brick roads has been remarkably low, ranging from 
practically nothing to from $10 to $80 per mile. 

Now In New York a mile of macadam costing $12,000 
would not lust over ten years, and It costs $1,000 a year 
to maintain and surface such a road. At the end of the 
ten years the roads must be rebuilt, and the cost of 
the reconstruction would be $0,000 a mile. The total 
ex|icndHure for twenty year* on a macadam road 
amounts to $30,000, Including $12,000 for building, 
$18,000 for maintenance, und $6,000 for rebuilding at 
the end of the first ten years, 

Compare this with the total expenditures for ten 
years on a vitrified brick road, which will amount to 
$20,000 only, If we allow a maximum of $25,000 a year 
for building und a maximum figure of $50 a year for 
maintenance. 

Governor Glynn advocates the use of vitrified brick 
rather than concrete lieenuxe the State geologist Informs 
him that New York Stole lias an inexhaustible and 
widely distributed deiKMlt of shale, which may lie made 
the hauls of a brick Industry large enough to supply all 
tlie local requirements with materials of the best qual¬ 
ity The Governor advocutea the use of prison labor 
In making the bricks, leaving the State roads to be con¬ 
structed by free lalsir working under contractors or In 
the employ of the Slute Itself It Is estimated that by 
thiH plan brick roads can he constructed 1 1 a cist of 
$15,(KKI per mile. Now on this basts the total cost of a 
mile of brick road for twenty years would be $10,000, 
Including $15,000 for the original construction and 
twenty years of maintenance at $50 a year, The total 
cost of n macadam road for the same lierlod, as we 
have shown above, Is over double this sum, or $30,000. 
It Is iHihited out thnt the magnitude In the economy 
thus projMiHed Is shown by the fact that the total sav¬ 
ing in 7,300 inlleH of road yet to be constructed will 
amount to $140,000,000 In the twenty years after their 
completion, or more than the total coat of constructing 
the State’s entire system of highways. 

That some very radleal change must he made In the 
present plans for the construction of our State high¬ 
ways Is shown by the following facts; One hundred 
million dollura has been voted for the construction of 
the now' highways in New York state. If the future 
roada cost ns much as those which have been built, 
it will require an additional thirty million to complete 
the whole system. On New York’s 12,000 wiles of 
mneudum road, the annual cost of maintenance will be 
$ 12 , 000,000 The total east of the roads will he $130,- 
000,000, utul ut the end of the ten years, which under 
heavy automobile und motor traffic Is the term of life 
of a mneudum road, the State will have little to show 
for Its exiiendlture of $250,000,000. Furthermore, in 
twenty years thereafter the tax for highways will he 
at least $20,000,000 each year, if the roads are hi lie 
kept in pro|s>r condition, 

’’Every year,” says Governor Glynn, “the taxpayers 
of New York will be cointtcUed to pny $20,000,000 for 
maintenance. Every year they will lie forced to pay 
$5,000,000 lu interest charges on Ihelr Is mils. Every 
year they will tie eoiu|>elled to contribute $2,500,000 to 
the Sinking Fund to lake up tlie bonds when they ma¬ 
ture; and every year they will be required to pay addi¬ 
tional nilllioiia to rebuild (tart of the roads on which 
they are lavishing these tremendous sums. In other 
words. New York must either change its road jkiIIc.v 
or prepare to levy a iierpetunl and yearly road tax 
of $2 on every man, woman and child within its 
Isirders.” 


The Medical Congress and Our Sewage Scandal 


W HAT expressions of disgust and horror were 
void'd by the distinguished foreign medical 
nieu ns they sailed into the harbor of this 
city laBt week, we have not been Informed, lint surely 
they could not have failed to observe that Manhattan 
Is an Island surrounded on all sides by sewage. Delud¬ 
ed by the notion thnt the North, the Harlem, nnd the 
East Itlvers were really flowing rivers of salt water, 
und that salt wutor has an unlimited cajwdty for digest¬ 
ing sewage, we have been pouring Into these bodies of 
water the excreta of the city for years, without the 
least concern, until matters have become so serious 
that it has actually lieen necessary to dredge out the 
docks to remove accumulation* of sludge 

It requires no critical analysis to reveal the foul con¬ 
ditions of the harbor. The flouting refuse la all too 
evident to the cnsual observer from the steamship decks, 
und it must remain a disgrace to the city until ade¬ 
quate methods of sewage disposal are adopted. For¬ 
tunately steps In this direction have already been taken. 
During the administration of Mayor Qayuor a com¬ 
mission of five experts on sewage disposal and engineer¬ 
ing was appointed to investigate conditions and to pro 
lKiso remedial measures. After a careful study of the 
matter, a plan was outlined which we explained in the 
columnf of the Scikiyti nc Amebican about a year ago. 
It consisted In establishing treatment plant* on Islands 
Jn the East River, and on ao artificial laland In the 


lower bay where moat of the sewageeauld 
to have the soUda removed and 'token «Mf»y fcF tihfc 
steamers, while the liquids could ‘be ■<{' 
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plan for a tunnel from Manhattan under Brooklyn !, 
an artificial Island In the lower bay, and this w dwelt 
upon to such an extent by the papers aa to be oooktdered 
the chief station of sewage treatment. Whereas the 
plans called for the treatment of twice an mock at 
Ward’s Island. Unfortunately, beeaaae of its spectacu¬ 
lar nature, the plan for an artificial island came to 
be looked upon as not feasible, even though it involved 
no deftarture from well-known engineering practice, and 
was thoroughly endorsed by competent engineers in ad¬ 
dition to the engineer* of the Commission. Realising 
tills, the Commission found It necessary to modify its 
plana. 

A policy of progressive construction 1* now recoin- 
mended. It la urged that Intercepting sewer* be built 
along the shores of the East River on both aides and 
that they be led to filter stations, where the sludge 
will be removed from the sewage and the Hquid matter 
discharged Into the river. The sludge would have to 
be hauled away lu tank steamers. This would involve 
an immediate expenditure of $4,000,000. But it would 
represent part of the ultimate system as originally out¬ 
lined by the Commission. When the city was ready to 
extend the system farther, a tunnel would be run 
under the river connecting tbe two Intercepting mains, 
a pumping plant would be built on the Brooklyn side 
and a tunnel would be run from there through rock 
to the artificial island in the lower bay. This would 
Involve an expenditure of $13,000,000 more, according to 
present estimates, while the work already done would 
lit Into the system without requiring any reconstruc¬ 
tion or waste of the original outlay. But before this 
extension was built, the plant at Ward's Island would 
be Installed to relieve conditions In tbe upper part Of 
the city. 

In the mean time possibly some plan may be evolved 
for utilising tbe Kludge. The mutter has been given 
serious consideration, but so far no method has been 
brought forth for utilising the material, and apparently 
nothing can lie done hut to liaut it away in tank steam¬ 
ers. Here It seems is a problem for the inventor to 
solve. 

Wo are pleased to note that the new administration 
shows an eagerness to take up this pressing problem of 
sewage disposal. The Mayor and the Board of Esti¬ 
mate are Investigating the reiwrt of the Commission, and 
the matter is to be considered further at a second meet¬ 
ing next month. We realise thnt matters of such great 
Importance must be taken up with due deliberation. 
But the problem has already received exhaustive study 
til the hands of a commission of competent engineers, 
and we cannot but urge that their plans be pursued with 


The Problem of Our Navy 

T HE aeries of articles on ‘The Problem of Our 
Navy,” which has lieen running consecutively for 
the past two months in this journal, is now 
drawing to a dose. We cannot forbear drawing atten¬ 
tion lo the fact that the serious crisis which has devel¬ 
oped over night in the Gulf of Mexico is a striking Illus¬ 
tration of the necessity of this country’s possessing a 
navy whose ships are prepared to respond Instantly to 
tbe call of tlie President, and proceed to any point 
where It Is necessary to make a demonstration of the 
I>ower of tlie United Mates and of its determination to 
secure for its flag duo respect and for its citizens, 
whether military or civilian, proper treatment. 

The last article of the Nnval series, Written by the 
Secretary of the Navy, which will appear In our next 
l*mte, wjll deal with an Important element of the navy 
problem under the title: “How to Make the Navy an 
Economic Asset.” 


Biological Effects of Blue-violet Raya 

T HE ordinary data of physical climatology are of 
limited value when applied to the solution of 
biological problems. Thus air-temperature Is 
well known to be of much less significance In this con¬ 
nection than direct solar radiation. Moreover, recent 
studies make it evident that grow solar radiation to less 
important, biologically, than radiation of particular 
wave-lengths, especially the blue-violet. H. A. Spofibr 
has beeu making comparisons at Tucson, Arizona, be¬ 
tween tbe measurements of solar radiation aa a whole, 
obtained by means of the Hmlthsontan pyrhellometer, 
and measurements of blue-violet radiation with an 
oxalic add photometer. He finds that the Intensity at 
the latter shows sudden and unpredictable variations 
quite Independent of the variations in total Intensity, 
Winter values are decidedjy lees than those of summer, 
while the afternoon is generally weaker than the morn- 
lug. Reflection from cumulus clouds appears to J&f 
crease the values, 
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fitted to .toe torbeWee which carried die eight 12-inoh 
guns. It Si stated that ame of toe systems has come up 
to esyotoMtoai, and they are now being removed to make 


The MerrbiWt Toanage of too World.— The latest 
figures theming the toanage of toe merchant fleets of the 
principal maritime powers, prove that Great Britain 
stitt holds her commanding lead, with a tonnage nearly 
one,third greater than that of all the other maritime 
powers combined. Thus Great Britain possesses 
20,278,791 tons; Germany, 4,998,746; United States, 
3,480,786 tons, too greater part of which is domestic 
shipping; Norway, 2,475,323 tone; franoe, 2,246,504 
tone; Japan. 1,700,062 tone; and Italy, 1,571,761 tons. 

The Amoutag S)m aad Spaed of Submarine*.— The 
day is approaching when seagoing submarines of high 
surface-*peed will aoeompany the main fleet qn the high 
seas> Large vessels of this type, of 21 knots speed, have 
been designed for our Nary. Great Britain is building, 
in the "Nautilus," the largest submarine in existence, 
which is intended to be as seaworthy while on the surface 
as the latest type of destroyer. Its surface speed will be 
not fans than 21 knots and it will have a submerged speed 
of from 15 to 16 knots; it will carry six torpedo tubes, 
and the surfaoe displacement will be about 1,500 tons. 

A fronsh Slxteen-Gon Dreadnought—The French 
naval authorities are so well pleased with their four-gun 
turrets, that their latest class of dreadnoughts is to he 
fitted with four of these turrets, carrying among them a 
broadside of no less than sixteen 13.4-inoh guns. These 
ships will be able to eoueentrate eight guns ahead and 
astern, so that in point of numbers their all-round fire 
will exoeed that of our own " Pennsylvania,’’ which can 
fire six 14-inok guns ahead aad astern, and twelve on the 
broaddde. The British in the "Queen Elisabeth” have 
decreased toe number and increased the power of the 
guns, these ships carrying each eight 15-inoh guns. 

The Navy and Columbia University.— The Secretary 
of the Navy has expressed his gratification and pleasure 
in noting toe co-ordination in the Post-Graduate Depart¬ 
ment of the United States Naval Academy at Columbia 
University, and the advance made by young naval officers 
under instructions in the lecture rooms and laboratories 
of that university. Eighteen officers arc taking the 
oourse at Columbia, in whiah the theories of thermo¬ 
dynamics, machine design, electricity and radio-tele¬ 
graphy are adapted for practical application in the naval 
service, and in which special subjects and problems that 
are encountered on board ship are worked out. 

Steam Shovel Work Completed In Culebra Cut.— The 
dry exeavation in Culebra Cut was terminated on March 
31st, when the three 05-ton steam shovelM that were 
engaged in lessening the pressure on the east Culebra 
slide north of Gold Hill, were withdrawn and made 
ready for dismantling. When the steam sliovol work 
was completed on the bottom of the cut in September, 
1913, no less than thirteen steam shovels were engaged 
on high levels at various points of the out. That number 
has been gradually reduced. At the end of November 
six were in servioe; at the end of December, four. Two 
more were removed late in February, and now the finish¬ 
ing up at Culebra is being accomplished by dredges. 


Canal to Open About inly 1st.— Col. Goethals has 
announced that, unless unforeseen developments occur 
at the Cuouraeha slide, and this is not likely, the canal 
will be opened to commercial vessels about July 1st 
of this year. The dredges are working on the ohannel 
which has been out through the slide, and the present 
effort is to make the channel so brood that these dredges 
will not interfere with the passing of ships. Incidentally, 
it may be mentioned that Col. Goethals is opposed to 
the exemption of tolls “because,” as ho has said, ‘ 1 1 want 
all the money we can get out of the operation of the 
canal." Ho further stated "that the fortifications on Iho 
Atlantic side of the canal are about completed, and 
those on the Pacific side about two thirds finished. 

OH Cooking in th« Navy.—In agreement with the Navy 
Department policy of using oil instead of eoal, there 
have been installed on the "Pennsylvania” and on Battle¬ 
ship 39, oil ranges for oooldng purposes. In the matter 
of first oost there is a saving by the use of oil for cooking 
of about 88,500 for eaoh ship and in operation the econ¬ 
omy is much more marked. The question of the 
economy of operation in the galley is quite important. 
Thus the batch of bread alone baked each day for the 
orew of a modern dreadnought calls for the use of about 
six barrets of flour. The relative oosts of cooking by the 
different methods have (men found to be as follows per 
day;. Stootrie range, 822.50; coal range, 816.00; oil 
•ange, 86.66, When in addition to the economy, the 
tieaidhiM aad toaeooe of iabei is considered, the ad- 
vsntags of acoMag by «S on a ship which bums oil only 
is rsndtty apparent. 
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Electricity 

Submarine Pawer Cable.— The much-discussed pro¬ 
ject of an under-sea power line from Sweden to Denmark 
appears to be on the way to execution, for according to 
recent reports the two countries have now authorized 
the laying of the oables, and the work is to be soon begun. 
The object of the scheme is to make use of water power 
in the southern part of Sweden, employing the fall of 
the Lagan.' River, and to bring this power by under-eea 
cable to the island of Zeeland, where it can be employed 
to advantage. 

Wireless Telephony.— An Italian engineer, Signor 
Msrai, has invented a new microphone for use in wireless 
telephony, so that from Eiffel Tower in Paris it is now 
possible to hear concerts taking place in Brussels, a 
distance of about 225 miles. The singing could be 
distinctly heard, although it was not possible to make 
out the words of the songs, The well-known musical 
airs, the “Marseillaise" and the “Brabanyonne," were 
recognised when they were being played on a gramophone 
60 miles from Brussels. 

Wireless Research Committee.—Under the auspices 
of the International Wireless Scientific Commission, there 
has been founded a French scientific committee, whoso 
aim is to originate and facilitate this class of work in 
France and colonies, first relating to wave propagation; 
second, measurements in wireless work; third, study of 
various problems. The committee will bo specially 
occupied with organizing researches which are proposed 
by the international commission. Hoven to eleven active 
memliers form this body, with numerous corresponding 
members, and funds are to oomo from subsidies or dona¬ 
tions. Prof. Branly is honorary president, and M. 
Blondel active president, while the list includes promi¬ 
nent men such as Abraham, FerrnS, lb* the nod and Tissot. 

Recording Radio-Telegrams with the Telegraphone. 
—M. Dosno has invented a method for recording 
radio-telegrams. He first substitutes for the telephone 
reoeiver at wireless telegraphy a sound amplifier and 
thnn connects this with the “receiver" of a Poulsen 
telegraphone. In this manner tlui microphone*, current 
serving to oonvoy the reinforced sounds arrives with 
all its variations to a bobbin of fine wire in the center of 
which is a pen of soft iron in contact with a rotating 
plate or traveling band of steel. The variations in the 
magnetization of the soft iron pen leave a sort of mag¬ 
netic writing on the steel plate which has the property, 
when it is afterward passed under the iron pen which 
wrote it, of provoking a repetition of the original signals 
in the connected telephones. 

New Haven Electrification.— Electrification of th« 
Now York, New Haven and Hartford Railroad lietween 
New York and New Haven will lie completed probably 
by June 1st, as far as the overhead contact and distri¬ 
bution system is concerned. Tins will provide a con¬ 
tinuous electrification of sovouty-Hix miles, of which 
twelve miles, from Grand Central Station LoWoodlawn, 
belongs to tho New York Central. The extent to winch 
the trains will lie operated by electricity after that date 
will depend upon the output of current from the Cos 
Cob power station. The Cos Cob power plant has been 
extended to permit of a very large pereentago of complete 
oiectrie sorvioe; but it will not permit of a hundred per 
cent of electric service until power plants have liceti 
constructed at the eastern and western extremities of 
the electrification gone. Owing to heavy expenditures 
It has lwen necessary to forego the building of these 
additional power plants, so that complete electric opera¬ 
tion will bo delayed for an indefinite period, depending 
upon tho general financial condition of tho company 
and tho country. 

Berlin's High-Tension Service.—The Berlin central 
stations have been engaged, during tho past, in supplying 
three-phase current at 6,000 volts or at 220 volts to 
several localities in the suburbs of towns, but within a 
recent date there has been made quite an extension in 
tho elootric supply system, os the plants decided to 
furnish current throughout quite a wide region in the 
surburbs. But the pressure of 0000 volts which was 
hitherto employed was found to lie insufficient for the 
proposed longer lines, and this led to the adoption of a 
new standard of 30,000 volts for suoh work A sjieoial 
uotwork of underground oables was accordingly laid 
throughout the suburbs. Upon the new plan, three- 
phase current is furnished by the oity station of Oherspmi 
at 30,000 volts. Six oables start from this plant, in order 
to make up two lines of three oables each, and one of 
these lines covers the northern section of the region, 
while the other takes in the south. Each line then sub¬ 
divides-into a certain uumber of sections, in the centers 
of which there are erected transformer posts in order to 
afford a step-down from 30,000 volts to 6,000 volts. 
At this latter voltage, the current is brought to tho 
different localities and is then further transformed from 
6,000 to the standard voltage of 220 volts, suoh as is 
needed for consumers' use. It is to be noted that under¬ 
ground oables are used for the 6,000-volt as well as the 
220-volt line*, 
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The Solar Eclipse of August 21st. —In the Scientific 
American of April 4th, it was stated that an eclipse of 
the sun would occur on April 21st. This was of course 
a typographical error, as the next eclipse of the sun will 
occur on August 21st All the matter relating to the’ 
next solar eclipse is contained in the American Ephemens 
and Nautical Almanac for 15114, and, with the omission 
of tho UosNclian Constants, m the American Nautical 
Almanac. 

Within One Degree of Absolute Zero.--in a recent 
lecture, Kamerlingh Onnes, who has Ihsui awarded the 
Nobel prize for physics, remarked that we can now ob¬ 
tain, experimentally, a tciii|M>raturc which ih only re¬ 
moved from tho absolute zero of temperuture by one 
degree. The temperature thus obtained is lower by two 
or three dogroos than tho temiierature of sidereal space, 
which, according to the calculations of the astro¬ 
physicists, is about four degrees alsive absolute zero 

Statistics of the Nobel Prizes.—From 15X11 to HI 13, 
sixty Nobel prizes have been awarded. If wi class the 
prizes by countries, comparing tho populations, we see 
that the most favored countries are the three Scandi¬ 
navian countries: Sweden, Norway and Denmark., which 
is significant in view of the nationality of the Jury 
Then come Holland, Kranpo with 14 prizes and 39 mil¬ 
lions of people; Germany with IS prizes and 05 millions 
of jxxiple. After these come Switzerland, Belgium ami 
England. Finally tho United States and Russia haye 
each received only one prize. 

Vacuum Tar.—By distilling coal under a vacuum of 
15 millimeters of mercurv, Pictet and Bouvior obtain 
what they style "vacuum tar," this appearing to bo quite 
different from usual coal lar Snell tar contains no 
phenol or aromatic carbides, and when oxidized by 
permanganate, there are produced acids of the fatty 
series. The properties of this tar resemble those of 
Caucasus petroleum, especially constituted by hydro- 
aromatic carbides Those expenmonts tend to confirm 
the by|K)theses advanced by Bertholol, and others as to 
the formation of the constituents of tar 

An International Journal of Vulcanology.—In this age 
of specialization it is anomalous that the periodical 
literature relating to volcanoes has heretofore been scat¬ 
tered through a great, number of geographical ami 
geological journals, owing to the lack of a journal devoted 
especially to vulcanology Such a publication has now 
been founded, under the title Zeilhchnft fur Vulkan- 
otuju', by Dr. Immanuel Friedlander, of Naples, and is 
issued by D. Keimer, in Berlin It will contain memoirs, 
abstracts, notes, etc., in German, Italian, French, and 
English. 

Zoological Investigations In Panama.—An excellent 
opportunity of studying the fauna of the (Intun region 
of Panama has been afforded by the concentration of 
tho animals in small area*, due to the flooding of the 
region traversed by (lie canal. Koch investigations are 
also facilitated by tin- fact that rivers previously unnavi- 
gablo can now be ascended for the purpose of eolleeimg 
specimens. Accordingly Mr George HInrus. 3rd, of 
Washington, the well-known photographer of wild 
animals, and Mr H E Anthony. of tin* American 
Museum of Natural Historv, have visited this region, 
the former to take flash-lights ami other photographs, 
and the latter to make colhsdioiis 

The First Pure Radium Salts Prepared in America.— 
A chemical manufacturing company of Pittsburgh has 
just announced its manufacture and sale of the first pure 
radium salt produced in America Of this amount 133 
milligramme-, of radium element ill the form of anhydrous 
radium chloride has been sold Since the price is steadily 
holding to $120,(XX) a gramme, this is a very respeetahle 
start for the new American industry. The salt was 
extracted from the Colorado carnotite do)>oMt,s, which 
are considered by the United States Bureau of Mums 
to be the largest deposits of radiuiu-heortng ores in the 
world. 

The Criminal Type. Dr. C Goring is the author of 
an English Blue Book wllieh eon turns mueli valuable 
enmumlogieat information Following the suggestion 
of Dr. Griffiths, deputy medical officer of Parkhurst 
l*nson, a large nuniliev of prisoners convicted of certain 
similar offenses were subjected to accurate measurements 
in order to ascertain whether these showed any deviation 
from what may be described os the normal type This 
material has all been tubulated by Dr. Goring. Like 
most modern criminologists he makes short shnft of 
Lomhroso's “criminal type " " No evidence has emerged 
confirming the existence of a physical criminal typo such 
as 1 s»mI hd so and his disciples have described. . . There 
is no such thing as a physical criminal type. There 
is no such thing as a mental criminal type ” The eu- 
gonists will surely find mueh confirmation of their theo¬ 
ries in Dr. Goring's book ‘‘Family incidence of crime 
is not fortuitously distributed, it is not entirely indm 
pondent of lineage; criminals do not occur equally in all 
families of the general community, hut tend to be re¬ 
stricted to particular stocks or sections of tho commun¬ 
ity; to those stocks tainted with criminal ancestry.” 




1 A Klimt papier much* cow twelve /eet high, with cntrauce cloned. Hoed to get dose to damtorou* or wary animal* l Hodge cut for camera, making a natural "hide " The oper¬ 
ator ronceal* himself as much as possible when filming hedgerow life 3 A novel “bide” lu a forest. Subterfuge Is necessary to aecure good picture* of birds In their natural aur. 
roundings 4 The ‘hide" open, showing operator at work on a bird subject, with the camera fifteen feet above ground B Camera aud photographer Inside a tree trunk. An 
ingenious shelter, lu order to get close to a timid bird 41 The novel artifice shown In Fig. 1 The entranee open, showing camera and uperator. 

Stalking wild life with the kinematograph. 

Stalking Game With the Kinematograph 

How the Film Has Educated Zoologists 


By the English Correspondent of the Scientific American 


N ATURAL history films have shaken to the founda¬ 
tions many staunchly rooted beliefs concerning uni 
mul, bird, nnd Insect life. Not so long ago a flliu 
wan produced lu England which aroused considerable 
discussion It wits uiuspilvucully stumped ns a fake, 
hut the kliienmtogruphcr wan nhle to furnish Much con¬ 
clusive additional proof that Ihe Incidents portrayed 
u|K>u his tllm were absolutely true to Nulure, Unit lie 
wus able to silence his critics The latter then, by pur¬ 
suing indupendent Investigations along similar lines, 
were able to ascertain for themselves that whul the 
tllm Illustrated was correct, aud that the lent books 
were In error 

In order lo secure absolute realistic films It Is 1m- 
lierutlve that Ihe pictures should be taken In the field. 

In order to prosecute this bnincli of the klneumlo- 
graphlc url extreme Ingenuity Is lmiierutlve The Mid- 
mals, reptiles, and birds arc extremely wary and cun¬ 
ning, so that it is difficult to track them to their lairs. 
Even then inherent timidity bus to be overcome so that 
the subject may be photographed unconsciously lu one 
liisluncu an Indefatigable worker siieni eight weeks in a 
stream, immersed lo the thighs, In his efforts to klneina- 
togrupli u particularly chary waterfowl The clicking 
of the mechanism proved the first stumbling block ufter 
an ingenious ambuscade fashioned from a flouting tree 
bough had been established within u yard of the bird’s 
nest Every lime the muchlue commenced to whirr the 
bird sporting in front of the camera took fright and 
scurried away In order lo overcome this obstacle the 
ojierator contrived a novel clockwork mechnnlsm which 
emitted n noise similar to the moving picture camera, 
and this lie sot in motion In close proxlmltv lo Hie wild¬ 
fowl's home, keeping It running continuously night and 
day. For the first few days the bird regard<>d the un¬ 
wonted noise with intense suspicion, but gradually It 
became accustomed to the sound until at the end of a 
fortnight U took no notice of It whatever. Then the 
oisTutor wfift able to proceed with his camera without 
Lightening the bird, and us a result secured some pic¬ 


tures which aroused considerable Interest, for the sim¬ 
ple reason that it was the first occasion u|sm which 
this subject had Ihs-ii caught, while many of the inci¬ 
dents which lie filmed were <|ulte unknown even lo the 
naturalist 

Hedgerow life Is jmrtleularly exasperating because the 
smallest birds for the most part are exceptionally shy 
One oiierator, In order to secure some pictures concern¬ 
ing one of the sum lies! of the feathered tribe, cut a 
]manage through a thickset hedge, and h,v means of u 
a|socially coutrived tripod, Ihe length of which gave him 
command of the nest, he woh uble to film Ills subject 
In ]>eucc nnd quietness after he had calmed, the bird's 
suspicions. 

In another Instance the operator contrived u huge 
dummy tree trunk with a small living apartment with¬ 
in. It was erected on the verge of a. swamp where 
wild foul gathered for the nesting season. The oper¬ 
ator lives here for some six weeks, the apartment with¬ 
in being fltteil up with a camp ls*dstead, stove, and 
culinary utensils Movement to and from the “hide” 
hud to lie carried out very cautiously, since In this 
imrtlculur instance the birds under observallou have the 
liecultur trait of forsaking their nests, when silting, at 
the slightest signs of an Interloper’s upproach. 

Extreme patience Is a virtue In klnematograpbtng 
wild life. Climatic conditions create itn Important 
l»rt In the quest, while there are the birds' natural 
toes to be considered. On more than one occasion a 
half-completed film has tieeu ruined by « tragedy of 
Nature, so that the whole of the work has to be done 
again. This applies particularly to wild waterfowl. 
Water-rats apiteur to know virtually lo Ihe minute when 
an egg will hatch. 

One natural history klnematographer, who makes a 
study of small feathered forest life, utilities a somewhat 
elaborate apiwratus A substantial elevated platform 
Is erected, approached by a ladder. V|sm this raised 
platform a smalt framework covered by canvas is built 
to house Ihe camera and the o|ieratur. Hut to mislead 


the denizens of the forest trees the whole is artfully 
coneeuled beneath a maze of brnnehes which hide every 
vestige of the canvas twit, while the rounds and aides 
of the last are also entwined with creeping plants, In 
the contrivance of such hides, however, It has been 
found that the green growth covering the “plant” must 
be kept in u fresh condition The bird detects withered 
trees quickly, und its suspicions are aroused. 

But probably the most novel ‘‘artifice’’ ever contrived 
for stalking Nature Is the cow that was designed for 
approaching wild anlmuls In safety. This Is made of 
pa/iitr-machS, and stands no less than 12 feet In height 
The carcass Is built of a substantial framework go as 
to wlthstnud hard usage, the skin being represented by 
the, papier-macfci! covering, colored and tinted according 
to Nature. Within the cow is a platform upon which 
the ojs>rator stands with his camera. Access to the 
interior of the dummy Is afforded by a door In one 
flank, and through this the operator points his lens, the 
door being kept open while klneinatographlng is In prog¬ 
ress. The height of the dummy enables the operator to 
stand erect and to run his instrument In comfort The 
animal itself Is mounted upon wheela so that it can 
tie maneuvered Into position. Should a study happen 
to observe the ot»erator through the open door, safety 
Is possible by closing the latter Immediately, in which 
event the spring of the beast would be rendered abortive, 
although it is possible that the Impetus of tbe leap 
might overturn ihe dummy, though this Is Improbable, 
because the feet of the artifice are heavily weighted, 

By means of this device it is possible to approach 
such wild animals as lions, panthers, leopards, aud 
hyenas In perfect safety. Curiously enough the objects 
under observation never appear to observe that the 
stature of the cow is decidedly abnormal. At all events, 
tbe operator who uses this dummy confessed to that 
although he had approached a ferocious lion within 
ten feet, the animal never had evinced the slightest 
doubts concerning Its genuine character, but had re¬ 
sumed his movements unconcerned. 






SCIENTIFIC AMERICAN 


The Problem of 
Our Navy 




-The Need of a Council of 
National Defense 


By the Editor 


What is needed is the institution of a pow¬ 
erful, broadly representative hoard, composed of 
members of the Navy, of the Legislatuic, and of 
the Bwemlive, which would considvi, fiom every 
point of view, this question of naval increase 
and all naval questions of whatsoever kind, 
and present its findings to Congress with all the 
definite governmental authority which such a 
board would carry. 









O UH study of tbe problem of (lie United NIn tea 
Navy, as tliua far developed, baa revealed tbe fol¬ 
lowing conditions: 

I. The spirit of international aUsifness In which the 
United States had worked out Its destiny during the 
first century of Its existence was dlssltmted tty (he un- 
foreeeen outcome of the Spanish war, whose successful 
military activities moved our frontiers a thousand miles 
eastward Into the Atlantic and westward five thousand 
miles to the very doors of Asia. The country, so fur 
from deploring the new conditions, not only frankly 
accepted them, but Immediately proceeded, both In Its 
diplomacy and by the Increase of Its naval and military 
forces, to make secure Its position as a great world 
power. It reaffirmed, tfiost strongly, the Monroe Doc¬ 
trine, commenced to build and fortify (he Panama 
Canal, boldly advocated and put through tho policy of 
the Open Door In China, and became In the Pacific the 
lending exponent of the doctrine of Asiatic exclusion. 
Contemporaneously with this great enlargement of Its 
foreign policies, the United States made haste to pro¬ 
vide the means for their enforcement, building up Its 
navy #0 rapidly, that, within half a dowm yours, It 
• had become the second naval power In the world. 

II. In tbe year 1906, when we bad reached tho wnilth 
of our diplomatic Influence and naval power, the ap¬ 
pearance of the dreadnought produced a revolution In 
the "rating Of naval strength and threw our twenty- 
thrn fimrCtass battleships Into the second line. At 
this very time, when other nations began to accelerate 
their naval construction, building upon dreadnought 
Unas, the united States, with that fatal lack of con¬ 


tinuity of plan and purpose foi which It lius puld so 
dearly In years gone by, began to sluckeu Its activities 
-—the falling off being shown by the fact, that whereas, 
from the Spanish war of IhOS to J'.HKi, wo had hull! an 
average of four armored ships per year, from 1005 to 
the preseut time, during the dreadnought era, we have 
built at the rate of only one and a half armored ships 
tier year. As the result of (ills neglect, we have Ntmk 
to the position of n third rate naval power, there lielug 
0110 first rate power, Urcat Britain, with 42 dread¬ 
noughts; one second rale t*ower, Germany, with 2(1 
dreadnoughts; and three third rate powers, the United 
Stales with 12, France with 11, and Japan with 10 
dreadnoughts built and building. 

III. The gravity of the present situation Is aggra¬ 
vated hy tho fact that, during (he period of decline of 
our navy In relative strength, we have asserted our 
ambitious foreign policies with a definiteness and In 
an uncompromising spirit, for which no parallel can lie 
found in all the history of the republic, 

IV. The failure of the people of tho United States 
and their representative* In Congress to maintain a 
navy commensurate with tho growing wealth of the 
country and the stupendous foreign policies to which 
It has so boldly committed Itself, Is due largely to the 
mlstakeu belief that tbe vast hut undeveloped resources 
of the country, as regards both the men and of the 
materials of warfare, are a sufficient guarantee of 
peace—and this In spite of the fact that this very 
policy of unprepa redness has saddled the country with 
an annual pension roll of ?180,000,(KM). Prudence de¬ 
mands that, as quickly as possible, our navy shall be 


restored to the position of second In rank which 11 held 
In 11)05 To effect this our pi 1 Mite and public ship¬ 
building yards should be employed to their fullest capac¬ 
ity, until mil' dreadnought line Is sufficiently powerful 
to restore us to the second rank. The appropriation by 
Congress of a sum equal to that which has this year 
I«s'ii appropriated for pensions, If spread over the 
next three .tears, would give us a first fighting line 
by the year 11)20 which would he sufficient to preserve 
the peace hy discouraging any conflict for the posses¬ 
sion of the Caribbean and the control of tho Panama 
Cauul 

V, ContemiKiraneously with the upbuilding of our 
first fighting lino, it should be the care of Congress to 
make good other most serious deficiencies in the navy. 
The interference with and neglect hy Congress of the 
carefully-thought-out plans of Its naval advisers lias 
led to a situation, in which wo find ourselves with only 
three scouts when we should have thirty, with only a 
little over one round of toriiedncs for our torpedo tubes 
when wo should have ten rounds, and wilh practically 
no mines or mining outfits The serious nature of this 
deficiency is seen, when we liear In mlud that the tor- 
|iedo and the mine caused the loss of more ships in the 
1 tusso-Japanese war than were wrecked or sunk by 
gun fire. 

VI. Although (he fighting ships of the American 
Navy In their several classes are, date for date, fully 
equal to the best In the foreign navies, they are severely 
handicapped by (he shortage In the personnel Of the 
officers and the tnen themselves, It may he suid that 
there are none more efficient in any of the uuvtes of 
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tin* world. It Is In quantity, not In quality, that the 
ships nud their personnel are deficient. In the crisis of 
h suddenly precipitated war. It would be Impossible to 
man oveu our first fighting line with Its full comple¬ 
ment of officers and meu, without robbing the reserve 
fleet of that nucleus of n trained force which Ik neces¬ 
sary to render It efficient Because of an obsolete 
method of promotion, our officers will reach command 
and ting rank long after they have passed that period 
of their lives when they would have been most effi¬ 
cient for the duties of these particular ranks. The 
remedy Is to Ik* found In u method of selection by which 
the most efficient officers will be chosen for promotion, 
those not selected being relegated to the reserve list and 
shore duty. To Insure that the number of offleers and 
men shall bear a strict relation lo the number of shifts 
in the fleet, the Increase In the (lersoimel should be 
made annually, mid It should lienr an exact proportion 
to the yearly Increase of the fleet, as determined by Con¬ 
gress 

VII. No navy cun be efficient If It Is not possessed 
of a curefull.v-worked-out plan of mobilization. The 
lack of any such plan constitutes one of the greatest 
weaknesses of the 1'nlted States Navy to-day. A por- 
fecled mobilization Implies (he [sissesslon of war pluns 
lo meet all possible conditions; a personnel sufficient to 
command the reserve ships and auxiliaries; a large 
reserve of ammunition, supplies, guns, torjxsloes, and 
coni, a full list of suitable merchant ships assigned to 
various ports at which they can be transformed for 
auxiliary service, contracts made with the owners for 
chartering the Nhipa, anil the possession of plans and 
the materials for the quirk conversion of these Nhlps 
to war purposes; naval stations mid liases fully supplied 
and equipped for rapidly executing the emergency work 
which would have to be done on a declaration of war; 
(ldiuuee bases, with their outfits, materials, and men 
ready to lie transported for duty with the least possible 
dels.v; and, finally, a trained naval reserve, composed 
of ex-eullsted men of the navy, from which the neces¬ 
sary forces may he s|H>cdllv sent to the coast, for man¬ 
ning the reserves and auxiliaries 

The Cause of Our Unpreparedness. 

From I lie foregoing It will he evident thnt, although 
iiui ships unit Ihi nfficcts and man who man them au 
absolutely first-class, unt naru is in a chronic stale of 
unprcpurctlnrss fur vat, and in nap in// thin ire wink to 
emphusim most stiongly the fad that the blame for 
this unfix pa ted n css in nut to hr laid upon the Navy 
Dr pa i Inn nt All (he defects which we hate mentioned 
and others to which we have hud no time or space to 


refer, have been long known and greatly deplored within 
the Department Itself. Tear after yeur our Naval 
Board, which is charged with the work of deciding 
what the strength and composition of the navy should 
lie, haa presented lo Oougress a corefully-thought-out 
plan or programme of construction and enlargement. 
And year by yonr the programmes have been cut down 
and mutilated; urgently needed reforms, calling for 
legislative action, have been refused; and, as a result, 
we find ourselves to-da.v with a navy that Is not only 
Inadequate in numbers and strength, but the various 
parts whereof bear no projier relation to each other or 
to the whole. 

Upon whose shoulders then Is the res)wmslhlllty for 
these conditions to be placed? It in chargeable lo the 
people of the counted at large and to their representa¬ 
tives in run grain. Ho fur an the former are concerned, 
the neglect of the navy in due dther to lark of under- 
nlanding, m to indifference, or lo both. Ho far os Con- 
gram in concerned, the neglect of the nary is due to 
politics and the disposition of Congressmen to place 
local eonnidi rations and personal ambitions above Ques¬ 
tions of prime national importance. 

No far as the public la concerned, the Ignorance as to 
Ihe purisise and meaning of the navy can be removed 
only by the institution of a systematic course of in¬ 
struction. This should begin In the public and high 
schools, whose curriculum should Include the mastery of 
a simple primer on political economy, one chapter at 
least of which should be devoted to the naval and mili¬ 
tary forces of the country. In which It should lie shown 
why these are necessary and In what proportions. If 
this were done, the youth of the country would grow 
up with the conviction that an adequate army and 
navy Is as necessary to the national well being as the 
provision of a currency and a banking system. 

They would understand that the primary purpose of 
their country’s naval and military forces 1 b the same 
as that of a police force—the protection of the lives 
and property of the citizens. They would understand 
that the object of an army and navy is essentially 
pacific—that It alms to preserve the peace, not lo stir 
up war. They would understand that. Just as the 
Ji,000,000 citizens of a groat municipality like Now York 
can go about their dally labors and sleep securely in 
their beds at. night, ouly because of the strength and 
vigilance of a police force of 10,1X10 men, so the 100,000,- 
tXX) citizens of this great country. Its enormous wealth, 
and Its far-reaching international Interests, can be ren¬ 
dered secure, only so long us the country imssesses an 
army and navy adequate for their protection. 


With tut* tuition in the schools, the youth of Du 
country will post on Mo the brouter knowledge of full 
manhood, with a clean-cut understanding of the need, 
not only for a navy, but for a navy measuring up to its 
multitudinous responsibilities. 

The wort of the schools in promoting right thinking 
might be, and certainly should be, supplemented hr the 
Intelligent criticism of the ptrees. To-day such criti¬ 
cism is altogether too one-sided. It deals too largely 
In superlative approval, and tends to keep alive that 
feeling of national Invincibility, based upon the suc¬ 
cesses of a hundred yearn ago, which has much to do 
with the present Indifference to the navy, or rather 
indifference to tho need for its enlargement In 
Germany they do these things better. The chil¬ 
dren in the public schools, and the public at huge 
through the press, have been so well instructed 
that they understand jierfectly well what Is the 
policy of the Government in naval affairs. Hanm, 
the German people, by a very large majority, an thor¬ 
oughly In sympathy with the naval programme, it 
should be so with on, and if every important daUy paper 
and weekly and monthly magazine maintained m if* 
staff a naval expert, who t oat at oU times etotet* <m 
touch triih the naval situation, and whose duty it was 
to record the absolute truth, failures at well as suc¬ 
cesses, the people of this country would have such an 
Intelligent and sympathetic understanding of the prob¬ 
lem, that (ha cheap diatribes of a Senator Burton, with 
his sneers at the "paid idleness" of the navy, would bo 
received with the amused contempt which they deserve. 

No far as the relation of the Government to the navy 
is concerned, the present unsatisfactory conditions 
which have led to the decline of the navy in e few 
years’ time to the third rank, are due chiefly to the 
lack of proper and Intelligent co-ordination between 
the Executive an represented by the President nod his 
Cabinet, the Legtnlature as represented by the two houses 
of Congress, and the Navy Department aa represented 
by the technical advisers of the Secretary. 

As matters now stand, the technical advisers es 
represented by the Navy Board draw up every year a 
programme of construction, representing the minimum 
requirements. This is presented to the Becretary, who, 
more often than not, makes a considerable reduction 
in the number of vessels asked for. The emasculated 
programme then goes over to the House, where it is 
subjected to more or less hostile criticism by the House 
Naval Committee, and by the time it Is framed up Into 
a bill, the programme usually has suffered further de¬ 
pletion. Then comes the debate on the bill In the House 
























, .. i surety should have 

r I* Op *m * subject affecting the 
£_«# tte aattotk enter largriy into tbcso 
s the relation of 
t0^ tatltenal polidn of the country, Mem 
w %tetel»ir lwt tight of The attitude, both in the 
ui te rttWMnh «*fi ex the door of the House and the 
Se0ri% VtotfM somettaes seem to be one of positive 
hostfltty. Too often the suggestions of the Naval Board 
am totaled ae though they were requests for something 
' of * venom') or Prtvllefed character—«s though the 
officers Of the nary were trying to get from Congress 
something which would be for their own benefit 
A Council of National Defense. 

What la needed is the institution of s powerful, 
broadly representative hoard, composed of members of 
the navy, of the leffislataiw and of the executive, which 
would consider, from every point of view, this question 
of naval increase and all naval questions of whatsoever 
kind, and present its findings to Congress with all tho 
definite governmental authority which such a board 
would carry. 

With this Object in view there la a MU before Oou- 
greae for establishing what ia to be known aa “A Coun¬ 
cil of National Defense.” We alone, among the lead¬ 
ing powers, are without any such Connell, and it la our 
belief that the present unsatisfactory condition of our 
nsval and military forces is due very largely to the lack 
of such a body. 

It has been said truly by one of our leading daval 
authorities, that “at present It seems to be the popular 
Idea that the statesmen are in control up to and includ¬ 
ing the time that the Solution of difficulties between na¬ 
tions is Impossible except by resort to arms; that after 
that they call in the naval and military forces to cut 
the Gordian knot which they have been unable to dis¬ 
entangle. and that the making of war has little connec¬ 
tion with the cause of war." 

As matters now stand there is a lack of co-ordination, 
or perhaps it would be nearer the truth to say, a lack 
of proi»er means for co-ordination between the Execu¬ 
tive. the Legislature, and the Naval and Military De¬ 
partments; and the object of the creation of a Connell 
of National Defense la to provide the proper means 
for this co-ordination, not merely at the threat of war 
or during its continuance, but permanently. If such a 
Council were in existence, its recommendations to Con¬ 
gress would be free from any suspicion of partisanship 
or Individual departmental influence. It would be 
authoritative In the hlgheet degree, and it Would repre¬ 
sent the matured opinion of the Government as a whole. 

Such a Council would consist of the President of the 
United States, who would be em-ofltoio president of tho 
Council, and the Secretary of State, who would pre¬ 
side in the absence of the President. Through the Secre¬ 
tary of State would be represented those broad policies 
of the nation to which reference lias been made so fre¬ 
quently in the present series of articles. It would be 
the duty of the Secretary to keep the Council Informed 
as to changes and extensions of our policies. Because 
of his Intimate knowledge of the diplomatic situation, 
he would lie able to give early forewarning of the 
direction from which posalble complications might come. 
For similar reasons, the Council would Include the chair¬ 
man of the Committee on Foreign Relations, both of 
the House and of the Senate. The financial side of the 
problem would be represented by the Secretary of the 
Treaaury. Technical Information as to the luival and 
military forces which would be necessary to maintain 
our policies would bo afforded, for tho army by the 
Secretary, (he Chief of Staff, and the president of the 
Army War College, and for the navy by the Secretary, 
the Nava) Ald for Operations,.and the president of the 
Naval War College. The legislative side would be 
further represented hy the chairmen of the House and 
Senate Naval and Military Committees. 

In each a Council of National Defense, the natiou 
would po ssess a body of men, who, because they were 
In iMMMMdoo of fnU knowledge on every side of the 
great questions involved, would be able "to discuss the 
matter at national defense with Intelligence and author¬ 
ity. The plans and operations of the army and navy 
would be thoroughly co-ordinated, and the upbuilding 
and ma i ntenance and effective use of our naval and 
military forces would be conducted ou the highest plane 
of efficiency. 

At tife present writing the American fleet is steam- 
)*« te a Mexican port to enforce the demand of the 
IfflaiQtant fer a salute of twenty-one guns ns an apology 
Iter uiasaitto the American teg. 

■ Tfcf'telete'Bum precipitated may bring the apology 


Renta ls presented an object lesson on the facts and 
, prinelptee upon which we have dwelt In the present 
•erite «f actMw t® “The Problem of Our Navy"—a 
confirmation of the need of this country’s possessing a 
ter the swift enforcement of Its policies. 

^To eo notaco the America* people that we need, not 
only a navy, but n navy adequate to meet all itouMhlo 
conditions, toe tuk: “If the arrett 0/ our milore had 
occurred at Kiel, would Admiral Mayo have tent hu 
ultimatum, and would our fleet be uou> converuino on 
that port in iti full Hrengthr 

The Man at the Switchboard 
By Henry Harrison Seplse 

I T is one of the greatest claims of applied science to 
recognition that it is continually acting to liberate 
mankind from the burden of physical labor, by substi¬ 
tuting manufactured power for the effort of muscular 
energy. The workman of to-day, in very many In¬ 
stances, uses his bead far more than his hands, direct¬ 
ing and controlling forces generated, transmitted, dis¬ 
tributed, and applied with a minimum of exertion. 

Formerly the great workshop contained an “army” 
of laborers, and in many eases thiB 1 m yet the fact, but 
the projection of men to the output 1 m growing con¬ 
tinually smaller, and in certain departments of indus¬ 
try, notably In the Iron and steel manufacture, and even 
more in the great power houses, the small numlter of 
men, compared with conditions a few decade** ago, la 
remarkable. 

Tbe layman, visiting the power-generating station of 
some important transportation system, such as that of 
the New York subway, or the Brooklyn Rapid Transit 
system, is Impressed with an almost uncanny feeling 
that all this powerful machinery Is running iiself. 

It is true that a few men nre seen moving quietly 
about, but these are apparently engaged rather in 
watching tbe smoothly running engines and purring 
dynamos, than in any wuy exerting themselves to pro¬ 
duce any immediate results. Outside, coal is being 
rained from barges by the edge of the river and deliv¬ 
ered automatically to bins iu the upper portions of the 
great building. Within, there is a quiet flow of fuel 
dowuward from these same bins into the hoppers of 
automatic stokers beneath long butteries of steam boil¬ 
ers. The grimy coal passers Hiid perspiring stokers of 
the old-time boiler house are nowhere to ho seeu, and 
in their places there are a few quiet, clean men, with 
keen, Intelligent faces, making an occasional adjustment, 
or glancing through an Inconspicuous peephole. 

Beneath the boilers the cinders and ash are being 
cleared away by conveyors and delivered directly to the 
cars by which they are removed; no back-breaking 
shoveling is visible anywhere. Dust, dirt, cinders, all 
are conspicuous by their absence, and a modem boiler 
room is cleaner than an old-lime machine shop. Tbe 
engine room, if we may use such a commonplace term 
to describe the magnificent hall in which the euergy 
liberated from the burned coal Is transformed through 
the medium of expanding steam into mechanical power 
and on luto electrical current. Is nlmost os bare of 
hutnun occupants as was the holler room. By careful 
examination a few men may be seeu 1 tossing from one 
uiHchltio to another, not working at all in the former 
. meaning of the term, but allowing scarcely more tliuii 
a casual Interest, so far hs the ordinary visitor might 
observo. The windows of the great room arc bright 
and free from dust; the mosaic floor might well Ik* the 
entrance to some modern hotel or museum, the ikiltshed 
hand rati might belong to the coin|Miilonwa> of the 
latest floating palace of the north Atlantic Overhead, 
Just beneath the chords of the trusses which support the 
root and permit the space lienonth to Ih* clear of pillars 
or other supports, may lie seen the deep girders of u 
powerful traveling crane, deriving its )lower by the con¬ 
sumption of a trifling portion of the current generated 
by the whirling rotors beneath, and ready at any mo¬ 
ment to lift anything, from a few pounds to many tons 
and deliver its burden anywhere ou the floor below 
When it is needed Its full power may be directed by the 
effort of one man with less exertion of the wrist than 
is required of a player on tbe violin. There is no need 
for a gang of laborers here. 

The commander of a great ocean liner has his station 
upon the "bridge,” whence he may see all and direct 
everything. The commander of the great power station 
has also bis bridge, but he needs no lookouts to signal 
to him, he has no need to peer through some enveloping 
fog to discover the approaching ieelierg. The man at 
the Hwltchboard has before him the quivering needles 
of sensitive instruments, keeping him apprised of tho 
condition of all that is going on throughout the highly 
organised system committed to his care, not only with¬ 
in tbe power house, but out upon the Hue, and through¬ 
out the whole combination of mechanism and forces. 

He has no need to work hard with his hands, the con¬ 
trol is dependent, not upon physical effort, but upon 
directive movements easily made and immediately ef¬ 
fective, The switchboard is the brain of tbe entire sys¬ 


tem, directing the energy of the action both within the 
Unite of the bulUUug and without, tut far as the lines 
extend. 

In each a power station we may find 100,000 horse¬ 
power generated, directed, and controlled by a force of 
fewer than 100 men, and these are none of them work¬ 
ing with any serious physical effort, but using Ihelr 
trained minds and skilled hands to (he produellon of 
far more value than could possibly be conceived under 
(he old Idea of productive labor. 

When Tredgold formulated his famous dellnltion of 
the work of the engineer ns the "art of durvtlitn I hi* 
great sources of power in Nature to the use and con¬ 
venience of man,” It Is lmrcl to Is-lieve that be did not 
have before him some revelation of the inun at the 
switchboard in the modern power house. 

Fatal Industrial Accidents in Massachusetts 

A N interesting table, printed below, lias been pre¬ 
pared by the Industrial Aecldenl Ilonid of Mnssn- 
chusetls to show the cHiises of filial accidents reported 
to the commission in its recenlly concluded first sear 
of existence. The total number of non fatal accidents 
in the State was Klt.OlM, or about one for every ten wage¬ 
workers. Tbe board is of the opinion that at least half 
of these can be prevented through Improved lns|tcctlon 
methods, by safeguarding machines before they leave 
the factory, by the maintenance of safety museums, 
through lectures, moving pictures, school talks and the 
elimination of danger simis In plants. There were 474 
fatal accidents, classified as follows: 


Railroad equipment 

Falls. 

Vehicles. 

Hand labor . 

Elevators 
Electricity . 

Street Uallways . . 

Boiler explosions and 

burns . 

Excavating ... . 

Cranes .. 
Mlseellaneous 
Asphyxiation, diown 
ing, etc 

Animals, insects, etc 
Shafting, Het screws, 
etc. ... . . 

Falling material 


111) Machinery |s>cullar to 
tKl siieclnl Industries 
43 Bolting . 

,'i7 lufectlon from tilvlal 
.’lit cuts, burns, etc 
25 Saws 

20 Explosions t not boll 
er) . 

15 Ilolsts .. . 

14 Illness. 

11 Presses 
II Gears 

Emery wheels 
1» Occupational diseases, 

0 Glass 

Wood molders 
<1 Assault and fighting 

Total ,. .4 


Atmospheric Electricity and Plants 

A COMMON exjierinjent to demonstrate the supposed 
stimulating effect of atmospheric electricity upon 
the growth of plants consists In covering certain plants 
with a metallic cage, when it Is found that their develop¬ 
ment Is retarded as compared with that of plantR not 
similarly treated, the assumption being that the insu¬ 
lation of tbe plnnts from atmospheric electricity ac¬ 
counts for the difference As exiiertinents of this char¬ 
acter have been prominent In tho history of electrocnl- 
lure, much Interest attache*, to observations recently 
made by I*. Lounge on the growth of s|>eoles of cress 
and of Datum tatula Plants wore grown under 11 
wire cage, as above mentioned, and also under 11 silk 
cage of exactIv similar dimensions At tile end of 
thr«M» months tt was found tlrnt (he plants under the 
two cages lmd liecn retarded In growth to the same ex¬ 
tent, ns compand with plants grown lu the o|ien air. 
This result eliminates atmospheric electricity from the 
pioblem, and some other factor must lie sought. It Is 
found In tin* obstruction offend liy both cages to evap¬ 
oration The rate was decreased by the cages Id tier 
cent in still air and about 30 per cent iu moving air. 

The Current Supplement 

A N Hrtlcle “Machine Tools and the Motor Oar In¬ 
dustry" in (his week's Scientific American Stip- 
i*i,fc.MbNi' describes several Interesting machines used iu 
the manufacture of automobiles - B J. Newman, writ¬ 
ing ou colossal waste, due to had municipal engineering, 
shows bow h false economy in dwelling space is paid 
for by the sacrifice of countless huinuri lives—Sir 
Joseph ,T. Thomson has recently delivered a course of 
lectures on Recent Advances in Physical Science The 
first of these, which aiqiears in this Issue, Is devoted 
to u new theory of chemical affinity, which seems des¬ 
tined to solve many problems of long standing and 
fundamental lmiHirtanee.—Alexander Del Mar contrib¬ 
utes an article on the evolution of the breech loader 
C. PI Claudy gives an illustrated discussion of the prac¬ 
tical problem of taking a snapshot photograph at tin- 
exact moment when a moving object, such ns a tennis 
ball, reaches a particular position, e g. Just as It takes 
the racket—Dr. O. Dumm writes on blood pigment and 
chlorophyll in the light of modern Investigation — 1 The 
principal exhibits at the Olympia Aero Show (Loudon) 

are illustrated aud described. 






A Virgin Mary carved in old An Egyptian statuette made by taking a 

wood, painted, cleaned with coat from an original. The joint between 

alkali, and finally repainted. the two halves in visible. An artificial coat 

Planter scalings have been of verdigris has been given to the object. A 

used to heighten the decep- healthy industry in making auch “antiques" 

*i° n - thrives in Egypt. 


A false keystone of modern manufae- A false Tanagra figurine made 

ture, which has been so admirably of plaster and cleverly paint- 

aged that it is almost sure to deceive ed. Because Tanagra figur- 

the enthusiastic lover of antiques. Inea are in great demand there 

Only one familiar with methods of is a flourishing European in- 

faking could discover the fraud. dustry supplying the market. 


TV/f EMII.E-HAYAUI*. lin-iiector In the Mlnlstrv of 
•i Hi'miivAi’Ih, tins recently published an Interest¬ 
ing iKtok on the "Art of 1 velveting Fraud,” which reveals 
tunny of the teelinlenl met buds employed by dealers in 
fraudulent antiquities *Slnet> Americans are large buy¬ 
ers of old art objects, the following excerpts from his 
valuable work innj prove helpful 
Foi making imitations of ancient sculpture in wisid, 
especially of the middle ages, which were often painted, 
there are employed either single pieces of heavy Umber 
or an assemblage in the case of very large work Sev¬ 
eral pieces are assembled by the use of glue, old rusty 
miils or wood pins The upimurnnce of n painted statue 
is often Imitated, and In this case the statue is first 
painted, and when drv the paint Is removed, for the 
most part by caustic potash Tiaces of culm which re 
main In the veins of the wood <u in hollow places serve 
to give the illusion of a statue whose color has faded, 
an effect which is heightened by touching up the object 
with gold here and there Thin kind of fraud easily 
passes muster, for the seller of the object tells how lie 
found II in n remote countiy place, and much covered 
with dirt, so that In order to clean it at all lip was 
obliged take (lie color off with ulkali Aging of wood 
is often done by leaving It In a bath of add, and when 
thus treated, the soft parts of the wood sink, and the 
flls'rs become prominent, Thus the uppcnruncc of age 
Is Imparted 

In trenting wood In order to give It the npjs-iirnnee of 
nge a warm tone Is ihtnlncd by the use of walnut 
stain more nr less diluted, dc|tciiiltng on whether merely 
a mellow tone or a distinct blown color Is to be ob¬ 
tained. then giving a wax polish by n cloth or soft 
brush Fnpnlntcd wooden statues are oftenest treated 
In this way, and a brllliiml finish is the result The 
hollows are neatly tilled with dust, mid clumsy and evi¬ 
dent repairs aie often made hi order to attract atten¬ 
tion, and make it apjiear more certain that the piece is 
genuine. However, time gives to old wood a velvet 
finish which Is Inimitable, and by a little practice one 
can delect t his by passing the hand ovpr the surface. 
Attempts are made to Imitate this finish by beating the 
objects. esjieclall.v If they are of oak. with a thong or 
even something harder to reduce the uuglets and to 

ff 


close up the fillers of the wood, nlao to produce the ef¬ 
fects of Injury, knocks, and all the usage of time. But 
nellhei these methods, nor the patient use of sandpaper 
aud wax is.lish, will give to u full degree the polish 
possessed by old wood, all hough the Inexperienced fall 
to sis* the difference. 

The use of the saw was unknown in old days The 
hatchet was In favor Any grooves or marks due to a 
circular or band saw can at once lie detected, and as 
wood was not economized in those days, thin wood 
should be sus|n*eted. Old wood was assembled with 
wood pins us a general rule, and was not glued and 
lately nailed It is often sluted that worm holes are 
made In wood by tiring small shot into it, but that nmy 
Is* doubled Worm holes enn easily Is* made by suitable 
t.s.ls Wood can Is* rolled by burying it In the ground, 
then watering the ground with add, although the pro¬ 
cess Is limited, of course, to small pieces, either of wood, 
stone, or metal. 



A supposedly old ivory carving which haa deceived 
a connoisseur. 


Patina ujxm copper is produced In various ways, one 
of these being a treatment with sulphnr vapors, which 
often gives agreeable iris hues. Oxidation is produced, 
by the use of a mixture of salt and ammonia, the 
metal being also attacked if need be by adds such as 
hydrochloric or sulphuric. Melal surfaces are aged by 
a mixture of lHinpblack and tun am tine, which collect* 
Id the hollows of the relief, but a more permanent treat- 
meat consists in first applying a coat of black varnish 
uud then rubbing up tho metal no as to leave the black 
parts only In the hollows. A patina Is given to da 
simply by rubbing It with garlic, or, in other casee. by 
the use of lampblack, but more striking effects are pro¬ 
duced with antimony butter, more or less diluted with 
wnter, according to tho degree of aging desired. Gold 
and silver aro eneily aged by applying bisulphide of 
carbon. 

Another class of work frequently employed on metal 
objects is that of "embellishing” copper and pewter 
muga and pitchers. Plates and the like are given extra 
ornaments either by repotum* or by engraving, so as 
to be much enriched. Such frauds are difficult to de¬ 
tect, for the object ns a whole Is authentic. But the 
added features can ofteu In* detected by examining the 
freshness of the cutting and tool strokes, also the color 
of the pat Inn. A lacjt, of taste in such oruomenta 
is often evident As regards silverware, the hall-marks 
or other goldsmith’s marks are now imitated upon 
goblets or teapots, or ornaments are often added to 
authentic pieces. In some cases a vessel la made authen¬ 
tic to all appearances by using simply a real bottom 
piece bearing the hall-mark, and fixing it to a new ves¬ 
sel so that the whole appears to be ancient. 
new pieces by molding la a frequent practice, but here 
the hall-mark being molded and not punched la much 
less sharp, aud the process eau be detected. Great 
numbers of pieces are made by molding. ThuB spoons 
are transformed into forks which are most needed in 
silver services, without touching the hall-mark. 

Ancient coins and medals are of course the easiest 
to imitate, and they are produced In quantifies by etafi* 
trotypers and die workers.. By the galv anoplastic 
process an ancient medal can be reproduced with tm t. 
and it only remains to put on a patina, to gild, oxidise, 








dtbeUke. Another plan to to saw 

_... . ft,tow the matt attractive halvas, which 

are titofl hrared m MlOmd together. Letters or any 
Kind' oC',ff^to'.ton .he .added to increase the interest of 
the ytoa» d a ppra ael ng twelesa tottora by tiling them off, 
add la their place tin new letters or eigne are struck 
on by toe nee of dtoe. Other practices are to dip the 
cola I* «o «cid which attache the relief and changes its 
appearance, making It more difficult to identify frauds. 
For all that, the Land can sometimes be detected, for 


sot molded. Attention abould be given to mold joints, 
which are unmistakable signs of apnriousuesa. In as¬ 
sembling pieces, the harmony of the letters on obverse 
and reverse should be noticed, also the unity of the field 
and the border, and the patina. Weighing two medals 
in the' hand, one coined and the other molded, for equal 
also the cast medal to a little heavier than the other. 
Filing of the mold edge can often be detected In such 
work. As to false patina, verdigris will hardly resist 
the action of lemon juice, which bares the copper, and 
boiling water removes any varnish or other aging sub¬ 
stances, while the real, patina given by time will stand 


The great demand for ancient, armor, which to so 
largely used for decorative purposes, for instance in 
panoplies, has given rise to a correspondingly abund¬ 
ant supply, consisting of shields, swords, daggers, bat¬ 
tle-axes, and the like. It should be remembered that 
armor and weapons are, of course, of steel and are 
forged, the metal being worked by the hammer and 
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gold in fragments or gold leaf is put in and hammered, 
then filed rdf to the level of the surface. It to easy to 
detect by lifting the end of the gold wire by n pointed 
tool, so as to draw out the continuous wire from the 
wh#to design, while in the second case only metal frag¬ 
ments are found. A ready Imitation is to gild or silver 
the whole surface by the use of the plating bath, then 
protecting the design by varnish and dissolving off the 
rest of the metal, finishing by a few retouches with the 
chisel to complete the illusion. 

To detect frauds In ceramics is most difficult. Well 
knowu potteries often imitated one another's pieces. 
For instance, the Rouen products were copied at Quim- 
per, Lille, Nevere In France, and also at Anspach and 
Pavla, while the Nevers works Imitated the Italian 
products from Savona, U rhino, and Faenza, tuid so on, 
so that all is confusion. Even the experts cannot find 
their way, Counterfeits of Bernard Palissy can be de¬ 
tected by noticing marks of the potter's wheel, for the 
real pieces were shaped by hand, Mug also reproduced 
in' small number by molding. Tuurtgra statuettes are 
as innumerable as Homan lamps, but the former, at 
least, may rather be called reproductions, for anyone at 
all familiar with museum specimens can detect them on 
sight, that to, the cues which are commonly sold cheap, 
and which are made of plaster and modeled upon a frame 
hacking, theu painted and coated with a grainy mate¬ 
rial, with traces of color or gliding. The real Tana- 
gras were made from molds, and the fineness of their 
details has rarely been Imitated. 

Old ivory hoses, statuettes, Gothic dlptlcs, cruci- 
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helm,” 1012-13; Australian slntlou in Addlle Laud, 
1012-14). All of these lie on the coast, the most south¬ 
erly being “Framhelm,” which was over 800 miles from 
the pole. From the interior we havo only the rela¬ 
tively unsatisfactory observations made by sledging 
I taffies. To a third class belong the observations made 
on vessels drifting slowly In the Ice, as In the ''Belglca," 
"Scotia,” and “Deutschland” expeditions. Lastly, some 
of the latest Antarctic expeditions have secured numer¬ 
ous observations of the upper air with the aid of kites 
and balloons. The most reiuurkahle series of sueli ob¬ 
servations was that made by Lieut Fllchner’s meteor¬ 
ologist, Dr Barknw, who carried out no less than 255 
tllgllts on 200 days during the Ice-drift of the expedition 
in Weddell Sea On one oeeasinn a pilot-balloon was 
sent to an estimated altitude of 50.430 feet, or about 
10,7 miles, Much knowledge of the muter air currents 
has also Iteeu obtained from observations of clouds 
The Antarctic bus surprisingly cold huiuiiicis Itoughly 
speaking, the warmest month in the year has a mean 
temperature of 32 deg Fuhr (the freezing-point) or 
below everywhere Inside the Antarctic rirele, in spite 
of the continuous sunshine of that season, while In 
the neighborhood of the pole at the same season the 
temiterature may fall to about 00 deg. below zero Fahr.; 
an Intensity of cold that can hardly Ik- explained merely 
by the altitude of the Antarctic plutcau, great as this 
to. The winter temperatures (April to September) are 
remarkably uniform; there to no month of decidedly 
lowest temperature as In (he Arctic At Framhelm 
was recorded the lowest uverage yearly temperature 



Some remarkable imitation antiques. 


also embossed, and each piece to assembled by riveting. 
If the specimens are made of lrnu and not steel, the 
fraud 1s apparent at once, and all pieces obtained by 
casting are, of course, false. Soldering or brazing was 
not employed at that time, at least In the great major¬ 
ity of caaee. To Increase its strength aud flexibility, 
ancient armor was made of two pieces of sheet. Are soft¬ 
ened and beaten together so as to weld them. Ancient 
helmets are made of one piece, and only the visors are 
added. Patina is giveu to iron by burylug it for rust¬ 
ing or by sprinkling It with water or acids Exposure 
to weather to also resorted to, or else the piece to dlp- 
ped in hydrochloric acid. In these different wayH there 
are obtained alterations which give the appearance of 
age. Genuine black patina to imitated by a proi»r use 
of black varnish, which to then almost entirely rubbed 
off, and for imitation antique glaives in bronze, ver¬ 
digris Is produced by means of salt, mototerfed with 
vinegar or lemon Juice. Friction upon metal, or sand¬ 
paper, is the enemy of such surface patina. Black rust 
Is, however, often used to conceal solderlug or brazing 
which would otherwise be visible. 

The remarkable polish of ancient arms to Imitated by 
patient rubbing with a soft doth wet with encaustic 
wax prepared with gasoline (floor-wax), but an experi¬ 
enced eye cah readily distinguish between such polish 
end the real ona seen upon ancient steel arms. Dam¬ 
askeening of arms and armor to Imitated or rather sup¬ 
planted by a process which is easier to carry out. In 
the teal work, grooves are engraved in the metal by 
. tool and then gold or Oliver wire to laid In; but in the 
otbmr gage the design to simply etched out by adds and 


Axes, handles of arms, arc now produced iu groat quan¬ 
tities to moot with tho demand. Special composition 
material or modem ivory Is employed, with a suitable 
patina to Imitate age. (.’racks are made by dipping In 
boiling water and holding to hot lire, thus producing 
expansion aud cracking, and a mellow lino Is gtven by 
fumigations of tobacco, tnuliark or vet bay A bath 
of ocher, rubbing with turiientlue mid Judaea bitumen, 
licorice Juice or lampblack, arc all employed. Hound 
shaiiea can often be detected In noticing the circular 
marks of the lathe, for Instance on a box bottom, aud 
various patinas can be washed off with alcohol or even 
water. Celluloid to sometimes employed for this pur¬ 
pose. 

Antarctic Meteorology 

T HE meteorology of the Antarctic was altogether 
enigmatical a little over a decade ago- To-day the 
observations of the numerous recent expeditions are be¬ 
ginning to make clear its principal features, though 
much work hi this Hue remains to be done. The most 
comprehensive summary of the subject Is that published 
by Prof. W, Meinardus In the January number of the 
Oeoffnphi»oKe Zvittchrift. Series of meteorological ob¬ 
servations have now been made at three fixed stations 
in West Antarctica (the Swedish station at Snow Hill, 
11102-03; French station at Tort Charcot, 1904-05; 
French station on Petermann Island, 1909), and at five 
In East Antarctica ("Southern Cross" station at Cape 
Adare, 1899-1900; ‘Gauss" station, Kaiser Wilhelm 
Land, 1902-03; English stations at MacMurdo Sound, 
1902-04, 1908-09, and 1911-18; Norwegian station “Fram- 


horetofore found anywhere In the world, \lz., 134 deg 
below zero Fahr Prof Meinardus advances a novel 
and Interesting theory of the atmospherie circulation 
iu tho Antarctic Between latitude <50 and 70 a trough 
of low buromotrlc pressure runs around the globe-, south 
of this the pressure rises, forming the imlnr anticyclone. 
The strong easterly winds of the Antarctic const be be¬ 
lieves to Ik- fed by air brought from lower latitudes by 
the cyclonic circulation This explains why they are 
not dry winds, as they would Ik If they came from the 
Interior of the continent and In-longed to the antieyelonlc 
circulation Lastly, the polar anticyclone to a shallow 
one, and iu the Interior does not even extend ns high 
as the land Itself Above it lies a polar cyclone, which 
draws In air from the north This air comes from a 
vast oceanic region, and Its moisture fis-ds the great 
continental glacier under which Antarctica lies burled, 
making good the loss duo to evaporation und to the 
flow of glaclor-lce into the sea 

The 100-inch Telescope 

IIE vicissitudes attending the task of building a 

100-luch reflector—by far tile largest telescojK- In 
the world—for the Mount Wilson Solar Observatory 
have been watched with Interest und unxlety by natron 
omers for nearly eight years At last the successful 
grinding of the great mirror Is so far assured that 
active work has been tieguu on the construction of the 
mounting and dome. Foundations have Ish-u laid for 
the observatory building, and the telescoi*- pier to about 
finished. The latter measures 20 by 45 feet at the 
ground-level and to 33 feet In height. 








Driving Machine Took With a 
Motorcycle 


A MECHANICAL 
Pa., not only t 


■fa Pa., not only rid*** IiIk motorcycle to 
and from work, but keep* It buoy In hi* 
whop. He him rigged a device that makes 
It h portable power plant, operating hla 
grinding machine. Hla apeclalty la sharp- 
eulng lawn mowers, and he can double hla 
iIhj'h output with 1<*HH labor by this meth¬ 
od The engine la kept cool by fnna, 
one on each side of the nmchlue, which 
keep h stream of cold air blowing on It 
while running, and the machine often op¬ 
erates half u day at a time without over¬ 
heating. 

Giant Penguins 

T HE accompanying photograph shows 
four giant fiengulns from the Antarctic 
(Mouth Georgia). The two parent birds 
an* white and dark brown The young 
birds are covered with long gray-brown 
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Motorcycle aa a power plant in the amateur’* shop. The c 
cool by mean* of f*n*. 


la diameter,, 1 

four hodaoattl' state* posara snoot vttjdh. 

can be seen In the tmamatL 'the-sktSto 

capacity of the 

two cubic uatimt M bam' Imimlm 

fact that the city utma pitefc 
it waa decided to 

Seine water in 1898, and to obtain ’< puree 
supply from a number of kune writs tat the 
region ot #>« drifiA so, that tho guns* 

now deliver pure water to the ctW'fota 
being further passed through eand fitters 
located near Versailles 

A Light Machine Gtm 

A NEW French machine gun has recent¬ 
ly been adopted by the Ansortean 
array, this weapon la hardly larger than 
the rifle carried by the sotdtora, and yet 
is callable of firing 200 to 000 eteet bullets 
per minute. It takes two men to operate 
it One man feeds the long strips of cart¬ 
ridges Into the breech of the gun turn 
the right, while the other man alma and 



Four giant penguins from South Georgia which have been presented to the 
Rotterdam Zoological Gardena. 


hair; It Is, In fact, more like hair than like 
down or feuthers These penguins are 
also known us “royal" penguins, because 
of the apiwaranee as of a regal mantle 
that fastens around the throat and hangs 
over the stumpy wings The young have 
not yet grown such a mantle These birds 
have just been iiiesented to the Rotterdam 
Zoological Gardens, utid every care will 
Ik* taken to make them survive a Hutch 



Water Power Pumping Plant of 
Paris 

T HE waterwheel plain Installed uikiii 
the Seine nt BoughnI and known as 
the “Murlv machine" is one of the curiosi¬ 
ties of the Milan bn of Pans Installed in 
1X6K in onlei to lnlso the water of the 
Seine up to Versailles for the use of the 
numerous fountains and basins of the 


tlnuiil operation since thnl time, and is 
likely to hold out for mam joins to come 
The first Marly machine wiih built in JtJM) 
It used quite a number of water-wheels, 
together with such n pumping outfit ns 
could la* eontriv,d at the lime, and was, 
lu fact, quite u suet-ess in such a primi¬ 
tive stage of the engineering art But in 
course of time the plant fiimlh wore out, 
and was first replaced b.v a small steam 
engine plant, which was scnieoly able to 
olovHte enough water for the city use, not 
to speak of the fountains, Iml at a later 
date It W'mh decided to erect the prt»Nciit 
outfit under the direction of the eminent 
engineer, Dufrayer. The wheel house ex¬ 
tends purt way across the Seine, and the 
water flows underneath the building so as 
to drive the undershot wheels, those Mug 
five in number, 16 feet wide end 40 feet 


Folding bandstand on wheels, which is hauled around to \ 
where public concerts ere given. 



The forty-loot, water-wheel* of the “Marly machine,” which | 
water for the feuatalna at Vemllten. 


Thirty-Are-pound, air-cooled machine gun, capable of firing 200 to 600 
shots per minute. 


keeps the stream of bullets pouring in the 
right direction. The gun weighs only SB 
pounds, and, therefore, can be easily car¬ 
ried by one soldier. It dismounts in three 
pieces, which can be assembled again for 
action in 10 seconds. It works ckme to 
the ground, and the operators He on the 
ground, which does not make prominent 
targets of thorn. No heavy tripod la neces¬ 
sary for Its mount. The objectionable wa¬ 
ter jacket of other machine guns Is elim¬ 
inated and an air-cooled radiator takes 
Its place, which saves about 26 pounds in 
weight. The cartridges used are in strips 
of 25 each, and are the same aa used by 
the soldiers In their rifles. The bullet 
weighs one half ounce, and Is of ateel with 
a lead center. 

Folding Bandstand on Wheek 

P RO VI HENCE, R. 1., hires bands to give 
free concerts once a week In each of 
the parks scattered about the crowded dis¬ 
tricts. But the city did not care to build 
bandstands at each park, since each is 
used- very little.' Accordingly, the Park 
Commissioners bad a portable folding 
bandstand built for them. When the out¬ 
fit- was completed it weighed 8,400 pounds. 
The stand, wfien open, has floor space of 20 
by 86 feet, and will bold thirty-five chairs. 
The rims of the wheels are very wide so 
as to protect the park grass. When 
opened, the aides are supported by Upright 
pieces which extend sufficiently far above 
the stand for electric lights to he suspend¬ 
ed from them. 


The United States Forest Service Is 
using gasoline railway speeders for fire 
protection purposes. They follow up trains 
on steep grades when* aperies thrown out 
by forced draft are likely togteftln* 
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$Otttttey up toe Kite to 190* 1 nottceo. for 
Ulte W tlM, « storage arising At right and left 
bands to tadent Bgyptlau art, although l bad been In 
Egypt baton. So marked 
1* thte error that. I think, 
a coast wwld show bands 
propertr utoeed to be in the 
mtosettjr. ft» l*g. 1 we 
bate Jtoaweea I making 
an offering to the god 
Oeltls, with two right 
bands, ehlle the god’s 
handy an comet, the ‘Keg 
of life" to bis right to 
Fig. * *tetm# shown hold¬ 
ing np bis elaborate offer¬ 
ing to toe goddess Isis, 
with two left hands. The 
bands of the goddese are 
reversed. She holds tits 
"Key of life” in the right 
hand at her left side! In 
these tour we have all pos¬ 
sible combinations: two 
righto, two lefts, right and 
left reversed, end right and 
left correct When we con¬ 
sider that tola went on for 
thousands of years it look* amazing. Surely the art¬ 
ists know what they were doing! Then how about the 
public? to trying to And some reason I noticed Hint, 
the sculptor placed the thumb next the eye of Ih# 
observer. This quite regardless of accuracy, it will 
not do to ny ‘’convention." We have plenty of con¬ 
ventions, especially in fashion plates, but we do not 
reverse things. 

These photographs arc from sculptures in the sixth 
Egyptian room of the Metropolitan Mu¬ 
seum Of Art, New York city. An Egypt¬ 
ologist writes me that he cannot find any¬ 
thing printed on this matter either tiefore 
or since 1908, In which year I mailed 
IKistal cards from Egypt, showing the 


A Sectional Damping Car 

H eretofore most of the dumping 
of rondbed material for electric lines 
has been done.by platform labor. A mod¬ 
ern type of dump car has recently been de¬ 
veloped that not only does away with the 
unsightly string of dump csrs formerly 
used, hut eliminates the danger off ruuuliig 
such a train of cars through congested city 
districts, and ut the same time reduces 
the cost of platform lalwr nlsiut 50 i*er 
cent. Through the suggestion of (he Tub 
lie Utilities Commission and the co-opera¬ 
tion of an electric line and well-known car 
builders of Springfield, Mass., the electric 
dump car shown herewith has been devel¬ 
oped. The new car has four compart¬ 
ments which take the place of three cars of the old 
type. The sections can be emptied me pa ru tel), or at one 
lime. When all are dumped It requires but one minute's 
time. The dumplug la done by cables attached to the 
lower corners of each section, and which run over 
sheaves at locations 8-3 and 4-4. When fully loaded 
the now carrier conveys 24 cubic yards of crushed 
stone, each seimrate section having u capacity of fl 
cubic yards. Weight of car with maximum load Is 72 
tons; without, 21 tons. The car Is equipped 
with four 40 horse-power motors, autl air 
brakes. It was built at a cost of 
about $8,000. to the cab of the car 
Is a 10 horse-power motor for dumping 
(he load, 

Stogie Boat Davit 

O NE of the chief disadvantages of the 
common system of launching lifeboats 
lies in toe use of two separate tackles 
which must be operated separately. Dur¬ 
ing the panic of a shipwreck this is a 


through a gland to toe boat deck. The boat Is hoisted 
by chain, which is doubted from the head of davit, led 
through a single sheave block, to which Is attached a 
patent disehgtgtof gear, which is absolutely autotrattc 
and cannot fail; for as soon as the boat is wntei norne 
the gear is bound to disengage. 

Two men can launch the lifeboat in 50 seconds. The 



Fig. 1.—Raineses making an offering to the God 
Osiris, with two right hands, while the God’s hands 
•re correct. 


Fig. 2.—Seti 1 holding up an elaborate offering to 
the Goddess Isis, with two left hands. Hands of 
Goddess are reversed. 


block can Is* recovered iu 40 seconds ready for hooking 
on the second Isiat On the "Titanic.” the time occu¬ 
pied In rounding up and clearing ninidlu tackle was I 
hour 15 minutes prior to hooking on tin* second Isiat, 
while the time taken ou the “Olympic" at Soiithuiuplon 
was 25 minutes, with 12 men operating. The lowering 
Is under pfllclent autcnin'lc brake control, enabling one 
mail to lower wilb speed aud safety, on nil even keel. 
The hook Mng ismlthe in action releases the load auto- 



- Car that may be dumped a section at s time. 

inatlcnll.v as soon as (he Isiat is water borne The chain 
travels over a sprocket wheel uml stows in the hollow 
bottom of the davit, No handling is required, while 
fouling Is entirely uvolded The davit may Is* tendlly 
modified to lie olterated by an electric motor 
The single davit has been subjected to most ex¬ 
haustive tests by the Rrltlsh Hoard of Trade at vari¬ 
ous iiorts lu Great Britain and has gained u certificate 
of approval for pussenger vessels 


A new system of center slinging has 
been devised by Oapt Graham, a Glasgow 
shipmaster, which permits of using but a 
■Ingle davit, thereby greatly simplifying 
the launching operation, The accompany- 
tog photograph shows « davit of tots type 
4ssi«Mt -to handle a 88-toot lifeboat 
"•WIN l% toms. The Aavlt has a swivel 
tagitotf fb'tfp yy u m mod ii deck ud pusses 



Launching a lifeboat with a single davit. 


N«w Way of Treating Raw Silk 

T HERE is jieriiups no Industry in the country that 
has gone through so many stages of exiierimcnta- 
tlon as that of silk dyeing, and It Is by reason of this 
very fact that the silk Industry has grown to such enor¬ 
mous projHirtions In the United States. A new process 
Is now being used In the large silk-dyeing houses for 
(lie purpose of loosening 
the slender threads of rsw 
silk that eoin|Mise the skein, 
so that they will more 
readily "take” the dye. 
When the silk arrives at 
the dye house, after lining 
pocked in liiilcs iHM'hupH for 
months, the tin) threads 
are so < Wisely pressed to¬ 
gether thut thev must he 
scimriited us much ns pos¬ 
sible. and ns Ihls Is not 
•practicable bv mechanical 
menus, chemical processes 
must lie resorted to. 

Formerly this object was 
accomplished by using 
large boxes, about thirty 
foot long, three feet wide 
and throe feet high. These 
boxes were filled with a 
weak solution of phosphate 
of soda, uml the silk skeins 
wore suspended on sniHlI 
Mission iods plneed ncross the top and extending a few 
Inches beyond the sides of the Isixos. The silk was then 
moved hack anil forth lu this hath by two oimrutlves 
working together, one on each side of the Imx At fre¬ 
quent Intervals the silk was turned In the workmen so 
that all part* of jt became immersed lu (lie liquor Tills 
process continued for nlwut an hour, when the silk was 
taken out, washed and dried. The oiieratinu was ro- 
|M*aled several times white the silk was passing through 
the various stages of preparation for dye¬ 
ing. ami It was slow and laborious work 
By the new process the phosphate of 
soda, of five degrees speellie gravltv, hikI 
heated to fifty deg R Is placed In a series 
of rubber tanks, these tanks lielng eon- 
necti’d with large hydro-extiactors, euoli 
having n capacity of four hundred iiiiiiiiiIn 
of silk. Each one of the rubber tanks is 
supplied with a enll of lead pl)s* placed In 
the bottom through which a constant pros 
sure of steam is forced fur the purpose of 
heating the liquor to the rispilrisl degree 
The si rengtli of the phosphate of soda 
solution also varies somewhat, according 
to the kind and quality of silk to be 
treated 

The silk Is packed loosely In the hydro 
extractors, so that the phosphate of wain 
may thoroughly |ierineate every part of It 
and the umehllie Is then slovvlv revolved 
while Die phosphate of soda is pumped 
Into it from the rubber tanks \s soon 
ns tbev are llllisl the flow of soda is turned 
off and the hydro extractors i-tiuf lime to 
revolve slowly for alsml an hour In this 
way even pail of I he fom hundred pounds nr silk 
which they eontalii 1 h thoroughly permeated, and the 
fine threads of silk loosened lu the skein and separated 
from each other, so that they can easily become satur 
atisl with the otliet chemicals aud dyes used In the 
process of dyeing 

At the expiration of nu hour the hydro-extractor Is 
stopisal ami flie phosphate of himIh solution allowed to 
run hurl, lulu the rubber tanks until the machine Is 
empty The hydro-extractor Is then rapid¬ 
ly revolved or “whizzed" for ten or fifteen 
minutes uni II the silk Is thoroughly dry 
It Is then taken out and a fresh supply of 
silk Is put Into the machine. The silk is 
washed on a washing machine, dried III h 
smaller hydio-extractor, and Is then ready 
for the subsequent processes Bv menus 
of the new mettusl of treating the silk the 
output of the dye houses Is Increased 
atsiul one fourth aud the cost of treating 
the silk materially reduced. 

Sponge* a* a Fertilizer.—Mr Joseph 
G Smith of the United States Bureau of 
Soils Inis called attention to tile present 
use and future iKissIldltties of the logger- 
head s|Ninges of the Florida Keys as a 
fertilizer They are said to grow lu count 
less thousands In shallow water, where 
they are easy to gather, and citrus groves 
on the neighboring mainland have Ween 
fertilized with them with very satisfac¬ 
tory results. 
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The dumping truck serves a variety of purposes. 


Giving the cow a ride. 


The Motor Truck on the Farm 

By Ross Babcock. M.E. 

T O the imaginative man. the place of 
the horse on the modern farm already 
has been taken by tho massive motor truck 
and the scarcely less feebly kicking gaso¬ 
line-mot or-nf-nll-work. For though there 
Is no new thought in tho expression "the 
horse must go,” the suggestion Is there 
just the same—and It Is a suggestion that 
Is all the more [Kitent because of the rapid 
strides that have been made liy the farm¬ 
er during the past year in adopting for 
bis very own the type of horseless vehicle 
that was designed primarily for more 
densely isjpnlated trade centers, where 
the call of the crow and tho smell of the 
soil never penctrufe. 

1'art of the suggestion is conveyed by 
the very evident manner In which the 
present-day motor truck builder is endeav¬ 
oring, either directly or indirectly, to cater 
to the needs of the farmer. He Is en¬ 
deavoring not so much to give the furmer 
what (lie manufacturer thinkH he ought 
to have us to give him whut he wants, 
never once forgetting, however, that minds 
trained to the wujs of the draft animals 
umy not lx 1 unite ns quick us are other 
minds to grnsp the significance of spe¬ 
cially developed vehicles that not infre¬ 
quently appear to the less sophisticated 
lav man somewhat as round pegs in square 
holes 

The miiiiufaetnrcr 1ms shown by his at¬ 
titude that he Is willing and anxious to 
hold out a helping bund to the man behind 
the plow—to assist him to u better place 
In the world by solving at least a part of 
Ills trunspotlutlon problems for him And 
that the manufacturer really Is sincere 
In his manifestations seareely permits of 
question, for lie knows that as a general 
rule the farmer will be tar more consider¬ 
ate of Ills power-dilven equipment than 
will the average Individual engaged la 
some othei business, and that the ultimate 
benefit will be as much his own as It Is 
the farmer’s 

in many res|N*ets. the fanner whose 
acres lie within a radius ol tirtv miles or 
so of a big metiopolts has a distinct nd 
vantage over bis lumbers whose fauns 
uro located less eonvenientlv to the ulti¬ 
mate market lie run. If h< will, trails 
pmt al least a part— prolmhlv the more 
tM'rlstmlde part—of Ids produce l>v motor 
truck more quickly than by railroad la a 
great many eases, nnd with gieater cer- 
tainty that It will reach Its destination on 
lluie and In prime condition 
As Just one concrete example of the 
superiority of the motor tiuok ovei the 
horse-drawn vehicle, the ease of one in¬ 
fluential Long island fnrmer may be cited 
With a flve-ton truck, this man, whose 
farm is situated about thirty-live miles 
from the New York market, carries twiee. 
and sometimes three times, as much pro- 


Is interesting to note the tendency toward while resting upon a "dead” wagon, which 
Increased efficiency by reducing idle time can be moved either by hand or by hones 
to the minimum. The removable body has nearer to the work as the loading pro- 
had an exemplary effect in promoting effl- greases. The truck chaasla is in the mean 
eiency. time employed In doing other work, or. 

In operation, the removable body—gen- where several removable bodies are used, 
erally there are several of them where the in transporting a load In one of them, 
volume of the work warrants—is loaded "Dead" wagons are not necessary, at 
course, though they are a convenience. 
The removable bodies may be dismounted 
(by the power of the engine, bo It added) 
npon suitable platforms conveniently lo¬ 
cated. 

How does all this affoct the farmer? 
Let us suppose a hypothetical case which 
may not be so hypothetical after «U. 
Furmor Smith is located, say, three or 
four miles from his nearest railroad ship¬ 
ping point. What will one three-ton 
chassis and three removable bodies do for 
him? 

Assuming that one body is continually 
on the chassis ew route to or from the sta¬ 
tion, which is the theory of motor truck¬ 
ing for real efficiency, the other two rest 
on easily erected loading platforms near 
to. or actually in, the field where the har¬ 
vesting is being done. The truck returns 
from the railroad station minus Us body, 
which is unloaded during tho time the 
truck can return to the field, pick up an¬ 
other loaded body and make the trip to 
the station. Arrived, the unloaded body is 
substituted for (he loaded one and the 
process repeated as many times as may 
be necessary. 

By such means it is possible for the 
fanner to gel all of his produce actually 
on the market days before “the other fel¬ 
low,” and, therefore, he is in a position to 
command better prices. 

Needless to point out, a motor truck 
always can be used as a tractor and quite 
frequently It is possible to load the truck 
itself and then to hitch an ordinary pro¬ 
duce wagon on behind for a trailer, in this 
way practically doubling the capacity of 
the truck. 

Where the ordluary produce wagon Is 
used for a trailer, however, a note of 
warning against excessive speed should be 
apparent, for obviously the wagon is not 
constructed for speed and cannot be ex¬ 
pected to “stand up” under the strain of 
other than a moderate rate of progres¬ 
sion. 

As a means of carrying dairy products 
to a nearby market, there Is much to be 
said In favor of the lighter power wagons. 
They are economical and comfortable, for 
as a rule, they are better sprung than 
are their horse-drawn predecessors—they 
must be better sprung to protect their 
mechanism—they are easily operated, and 
last, but not least, no weather holds 
terrors for them. They will fairly skim 
over ice and snow, and there is no neces¬ 
sity for curtailing speed. Similarly, they 
offer exceptional opportunities for provld- 
Plling on s generous lead of cabbage heads. [lag protection for the operator, lor though 




dues to the city in ono load as could bo 
carried by cue wagon and team, and he 
does It in a fraction of Ihe time, ami at a 
fraction of the cost of his horsed equip¬ 
ment. 

For work of the kind, the heavier t)i#* 
of vehicle of from three to live tons capac¬ 
ity is the best, and in this connection it 
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tU horse may be overloaded by rucb extra 
weight as Is represented by a closed “e*b” 
the power wagon carries It easily. 

Buying the Track on the 
Instalment Plan 

By James McLean Helford 

I N many Instances, the intending pur¬ 
chaser of a motor truck Is confronted 
with one or Imtta of two difficulties—even 
after he has become convinced that a com- 
mertcul vehicle Installation will prove 
profitable In bis business. He may be un- 
uble to supply the necessary capital to 
purchase an oxiienslve truck outright; or 
he may have wo large an Investment In 
horse uiul wagon equipment that he could 
not easily convert tbelr value Into cash. 
In the latter Instance, It would prove fur 
more profitable for the owuer to sell his 
horse and wagon equipment piecemeal and 
to Invest immediately 111 one or more of 
the necessary trucks—us ills business war¬ 
rants. 

But to such would-be purchasers of mo¬ 
tor trucks, many manufacturers and deal¬ 
ers offer relief. While there uuiy seem 
to he more or less odium and o sense of 
instability attached to the word "instal¬ 
ment." it represents a pure and simple 
business proposition, und is a plan where¬ 
by many u reputable merchant is enabled 
to continue with a profitable enterprise. 
Just asftio large office building Is erected 
for "cmsU" or is completed without the 
floatation of bonds or mortguges, so should 
It, hardly be expected tbut every large 
business house would be willing to pur¬ 
chase its entire commercial vehicle equip¬ 
ment In a lump sum. But If a man de¬ 
sires to take advantage of any of the sev¬ 
eral Instalment or “part payment" plans 
of welling motor trucks, he must first con¬ 
vince the manufacturer or dealer of his 
reliability and financial standing It is 
evident, therefore, that the credit depart¬ 
ment of the truck manufacturer takes an 
important position in regard to those time 
sales, and the business record of the In¬ 
tending purchaser Is carefully investi¬ 
gated. 

Further than this, the truck companies 
do not look with fuvor ui»on proiKieltlons 
In which It Is found that the would-be 
purchaser is deluding upon the truck It¬ 
self to show a sufficient profit to meet 
the payments and Interest when they be¬ 
come due. Improper bundling, wrong 
routing, or many another condition can 
seriously affect the earning emmoity of a 
motor track, aud therefore the lit lending 
purchaser must of necessity be able to 
show other sources of Income before he 
can be considered 'u fit, subject for tbe re¬ 
ceipt of a car on the Instalment basis. 
The purchuse of a truck lit such a maimer, 
therefore, betokens strict business integ¬ 
rity, and far from being the rutlier ques¬ 
tionable undertaking that many consider 
it, it becomes a high-class, legitimate prop¬ 
osition. 

One Jarge concern that has recently 
adopted the Instalment system of selling 
trucks charges the full list price for ve¬ 
hicles so purchased. Twenty-live per cent 
of this list price Is exacted to include the 
delivery of the truck, aud the remainder 
Is due within one year, In tbe form of 
twelve, equal, monthly payments. These 
payments are guaranteed by notes which 
bear six per cent Interest and which, lu 
some instances, must be Indorsed by the 
dealer consummating the sale. In addi¬ 
tion, the purchaser, upon delivery to him, 
must insure the truck for one year to 
cover fire, accident, and liability, and 
while such policies may be made out lu 
the buyer’s name, they must bear an In¬ 
dorsement in the form of a “rider,” sign¬ 
ing over to the manufacturers the amount 
of the policy, “as their Interest may ap¬ 
pear”—as it is stated lu Insurance par¬ 
lance. 

This provision regarding the Insurance 
la made because the manufacturer holds 
title to the truck until the last of the 
notes, together with Interest, has been 
paid. In order to establish this title, a 
lease or a chattel mortgage on the truck 
must be executed before the proper officer, 
inasmuch as the law regarding the nature 
of such an obligation varies In different 



F IRESTONE Tire Service Shops stand 
hack of your delivery systems. They 
will help you keep your trucks in ser¬ 
vice at reduced expense. All large trucking 
centers offer Firestone service facilities, 
completely equipped to build entire new 
wheels if necessary. 

If your trucks are not yet equipped with Firestone 
Quick Removable Rims of S A. E. Standard, turn 
them in now to he standardized. 

This will allow your own drivers to change a tire, even 
on heaviesttrueks, in a few minutes with ease and sureness. 

Firestone Tire*, tuned to your needs, on Firestone Rims, 
backed by Firestone Service Station help, muire lowest cost and 
lugbct efficiency. Wnte lor truck equipment catalog or call fur 
the Firestone man. 

Firestone Tire & Rubber Co., Akron, 0.—All Large Cities 

“America’* tarfuf Exciutm Tire amt Him Maim" 

P!>•*!**tic Tlr.., Truck Tire*. Flexure Electric Tiree. Cerrlefle Tire*. 
Cfclfl Tiro*. Fir* Apparatus Tires, Rlnu. Tire Accessories, ate 
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Moaidpal Civil Seme* Collision 


EP1CYCL1C TRAINS, which play *n important 
part in toothed gearing, are ably described in Scientific 
I American Supplement 1524. Price 10 cents. For 
| sale by Munn it Co., Inc., and all newsdealers. 


Delivered *% FREE 


mi Approval and 30 dayi Trial 




Starrett 

Combination I 

Square - 


Here’s a tool that every i 
chantc and every man who works 
about his house should have. 

It’s a try-square with a tilling head 
which may be fastened at any point 
on the grooved scale wlm li serves as 
the blade. In the bead is a spirit 
level, and one face is at an angle of 45 
degrees so that tins tool m.iy be used 
as a rule, square, level, bevel, depth 
gage, and marking gage. In addition 
it may l»e purchased with protracto 
head and center gage for fine work. 


‘Hfhe LSStarrett Co. 

eWorld's greatest S/oolmaheeff 

~ .Athol,Mass. 


















SClENTOtCAMSa^AN 


Enjoy Ail the Pleasures of a Launch At a 
Fraction of the Expense 

i Time and again you've longed to own a launch 
—longed for some means of skimming about 
over river and lake without paying the penalty 
with a tired, aching back and blistered hands. Often you 
, have wanted to go far across the lake or way down the 
river where fishing and hunting are best. But when you 
I thought of the long, tiresome row, you became discouraged 
J and denied yourself a world of fun and pleasure. Those 
J days are past now. Your dreams and longings for a power 
3 driven boat—one that will quickly take you to the fishing or 
' hunting grounds, the camp or summer home— cun now be 
ed. And realized at an expense far below your fondest expecta- 
All you need is a common row boat and a 

QfgpTbrfaMeBoatMotor 




o the stem of nny row txmt by simply turn lug 

reliable little launch. It develops I 
ly the propeller Kudder is ol our I 


Hat applied for] WcedlcM p 


angle 01 depth of stem Shirts with half I 
it SS Um llnvw row bouts 7 to 9 miles an hour or | 
In salt or fresh water I'urmshed with buttery I 


id for beautiful catalog 

Sporting Goods and Hardware Dealers Wanted 


For Larger Launches 

—*on»« to four cwlindanu They have ataolutolv !>rov».n U 
reliability for both plaMura and work boata during the 


• s 150 



There’s Money in 
Agricultural Blasting 

WE TEACH YOU FREE 

Nwlre Brtoss l «Wf«l rid* thoyreixk of bomrire horn Iswt 
ya.-,toured in 1911. WeaW .0 wro to »«re« flreto,. fl 

[ Vv Wdulwfre.UoUslNo.29-B 

\\, AjdcultuxmJ Dirlaoo. Du Poat Powder C 





ROTH BROS. A CO. 


SELENIUM AND ITS REMARKABLE 
PROPERT IES sre fully described in Scientific 
American Supplement 1430. The paper is illustrated 
by numerous engravings Price 10 cents. Foi 
by Munn Ac Co., Inc., and all newsdealers. 


CRUDE ASBESTOS 


DIRECT FROM MINES 

1 R.H. MARTIN 

OFFICE. ST. FAUL RUILMNG 
| 220 Broadway, Nr* York 


PREPARED 


ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge m 
Scientific American Supplemamts 1426, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn Ac Co., lac., tad all newsdealers. 



MOTORISTS AND CHAUFFEURS 

CUT YOUR GASOLINE BILLS % TO ft ! 

Insure Year Car against Fire from Rack-firing! 

•nil »• will .Mil "hi relwbl. Hub drelMhulredlaUly 

S. P. VAPORIZER CO.. 128 East 23rd Stmt. N. Y. 


Sears. 
Roebuck 
and C* 
Greatest 
Triumph 


HARRIS 

VISIBLE 

Typewriter 


r IE Ham* 
fa stand¬ 
ard in sue 
and shape; has 
every feature 
that makes fur 
neat, rapid, 
efficient work. 
Trial costs you 
nothing if the 
Harris doesn't 
satisfy you in 
every way. 
Write for Type¬ 
writer Catalog 
No.70 8 92, with 
cash and time 
payment offers. 
S«i Kaehte* 
■MlC*.,CUcaf* 



atari* Booh papers most be passed upon 
by the purchaser’s attorney, who n ' 
make a written statement to the effect 
that the lease or mortgage as executed tej 
prepared according to the legal form 
acted tu the Bute In which the purchaser j 
of the truck and the signer (if the notes | 
resides. He must also certify that eueh 
papers have been properly recorded Inj 
order fully to protect the manufacturer 
In the case of default on the part of the] 
intending purchaser. 

In order to nmke such an Instalment I 
system the more clear, let us consider the: 
case of a light truck selling at an arbi¬ 
trary figure—$1,350 say, to make the cal¬ 
culations “come out eveu." One fourth In 
some Instances, and one third In others, la 
to lie paid in cash. Assuming one third 
of the total to be required at the time of 
purchase, the cash due is $460, aud the re¬ 
maining $900 la to be paid In the form 
of ten or twelve monthly notes, with In¬ 
terest at 0 jter cent. 

In addition to the 6 per cent interest 
charged on the notes covering the un¬ 
paid balance on the truck, some concerns 
purposely cliHtge on the basis of a great¬ 
er total than that for which the truck 
could lie purchased for cash. That is, for 
example, 6 i>er cent will be deducted 
from (lie Hat price that forms the instal¬ 
ment plan charge, If the truck la to be 
purchased for cash, and the buyer there¬ 
fore saves, not only the Interest on his 
notes, but also an additional 0 tier cent 
ii Ills Investment. 

The fuct that many hard-headed bust- 
ess men have taken advantage of these 
Instalment offers on the part of some of 
the motor truck manufacturers Is evidence 
of the soundness of the business policies 
Involved The motor truck business is 
still In its Infancy, and It Is but natural 
that such Inducements should be made to 
prospective buyers as are offered to pur¬ 
chasers of articles that have lieen before 
the public for a much greater length of 
time. If the motor truck In Indlsfiensable, 

It Is surely proving Itself to be. It 
should lie made available for every small 
merchant and truckman who now uses 

t one or two horses and wagons, as well 

for the large department store employ¬ 
ing u fleet of a hundred commercial ve¬ 
hicles In Its delivery system. 

Motor Truck Notes and Queries 

P. 1». J. writes: "Why are the dual, or 
twlu, tires used on large trucks? Would 
It not lie cheaper to use one large tire on 
each rear wheel?” 

A. The weight carried by each Inch of 
tire width should not exceed a certain 
amount Therefore, when a heavy truck 
la loaded with several tons, the required 
width of tire becomes so great ns to make 
single tire exceedingly unwieldy. Further¬ 
more, the cost of production of such a tire 
would be greater than that of two of 
half the width It la also possible that 
one of the dual tires would wesr more 
rapidly that Its companion on the h 
wheel, und In this event, only the imper¬ 
fect one need be replaced Another 
jsirtaut consideration 111 favor of the 
of dual tires on large trucks Is the bet¬ 
ter facilities afforded for attaching the 
two separate tires to the rims of the 
wheel. 

II. J. W. writes: "I understand that 
ten or twelve miles nn hour Is the siieed 
limit recommended by tire and truck i 
ufaetttrers for vehicles of three-ton capac¬ 
ity. I have heard the term ‘high-speed 
trucks’ used, however, and would like to 
know what la the speed and capacity of| 
such, and whai Is their tire equipment.” 

A. Bnch vehicles are really more of the 
nuture of delivery cars than trucks, for 
their total load seldom exceeds three quar-| 
tera of a ton. A commercial vehicle of j 
this type may be run at twenty miles an 
hour, or more, while many have speed 
capabilities of thirty and thirty-five. In 
the latter instance, pneumatic tires should] 
as a rule be ueed, for their greater reatti- 
ency enables such speeds to be obtained: 
without seriously affecting the motor, 


Solid Um can be need on light trucks} 
tb*t 4 o sot am& § «t$d <rf twestr j 



Where were you 
when the Chicago 
fire occurred f 

Do you remember that 
great fire? 

They said old Mrs, Leary’s 
cow kicked the lamp over. 

If results go for anything, 
that was the record kick for 
all time. For when that little 
blaze was stopped$290,000,* 
000 worth of property had 
been wiped out. 

Let’s see, that was in 1871! 
The same year that Rich¬ 
mond Straight Cuts made 
their first appearance—and 
gained the reputation of 
being the best of all Virginia 
Cigarettes. 

Many people have forgot¬ 
ten the Chicago fire. And 
that proves that we have a 
better memory for pleasures 
than for misfortunes. 

Richmond Straight Cut# »eem 
destined to go on forever. They 
have a quality men do not for¬ 
get. They are still proclaimed 
the best of all Virginia Cigar¬ 
ettes. 


firelitee the regular package of 
to, three rlgarrllee ere 
panic 4. <» attractive tip l 
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Fhre Cigar* Free 

If y«i will ami me it eeotr- 
Smoke live with roe—convince 

CSSaUKff^JUS 


JjKEn* Bquipmem for Motor Boots. 

TK Wm ELECTMC COMPANY 

iSHnaee 

«ewe«TiRT _ mTToo.swo 

THE EDISON ErnS 


MUNN A CO., ht MMm Ml ■scatnav. N. T. 


For Sale Cheap 

Bight 300 ton Boomer Sc 
Boachcrt Hydraulic Presses, 
20 inch Ram, 52 inch Plat¬ 
form, with Iron Trucks. 

Wriu for panieulsn 

r»nn Reduodon 'Col 
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FS* **» *»or, but aa a rate, pneumatk 
Me the more popular equipment A aeem- 
Jtofly aattotactory compromise has been 
w««hed by at least one maker of a Unlit 
truck, who employs solid tires at the rear 
wheels, where the wear caused by the 
tractive effort is greater, and pneumatics 
in front where the weight distribution is 
lees, and where the motor may be partially 
insulated from many of the excessive 
■books of high-speed travel, 

M. A, L. writes: “Ope of the cylinders 
of the motor In my three-ton truck has 
suddenly lost its compression-retaining 
ability, and, therefore, docs not deliver its 
full share of the power. The garage man 
tells me that the rings have probably 
worked around so that the o|teulng of each 
Is opposite that of its neighlMir. Please 
tell me how this may be accounted for Hiid 
how a repetition may be prevented," 

A, We assume that there are three 
rings on the piston in question. When 
the motor is assembled, the opening of 
each ring should be opposite thp "buck” 
of the one adjacent to it. That is. if the 
first ring is set with its opening toward 
the front of the motor, the second should 
be placed so that its opening faces the 
rear of the motor; the third ring. In turn, 
will then face forward. The rings should 
be held in these relative positions by 
notches in the edge of their open ends that 
fit into pins set into the proiier places In 
the ring grooves of the piston Insomuch 
as the openings of the first and third rings 
are in a line with each other, it is only 
necessary that the middle ring Is* moved 
out pt place half a turn, or ISO degrees, 
■before u free iwtb for the escaiie of the 
gas in the cylinder will Is* furnished To 
be sure, it is seldom thut the ring can 
"ride” up on Its piu, and yet through a 
faulty installation, several Instances of 
this have been known to occur. The rem¬ 
edy lies in reinstalling the ring in its 
proper position, or In the use of a type of 
ring that has no free oismlng for the es¬ 
cape of the compressed gus, This latter 
type is really two rings in one. These 
arc mounted concentrically, with the - 
Hanged edge of one overlapping that of 
the other so that both the outside and in¬ 
side present « smooth surface. Kach of 
these two rings lias Its own notched open¬ 
ing, but as this rests firmly against cither 
the Inside or outside surface of Its com¬ 
panion ring, the device is elastic and flex¬ 
ible without affording a single break in 
the contour of the ring as a whole 

P, W. H. writes: “My truck Is equlpiied 
with siugle, four-inch aolid tires. As the 
frame and motor seem to be easily capable 
of carrying neatly double the rated load, 
and as I understand thut overload Injures 
the tires more than any other part of the 
truck, could 1 Increase the carrying capac¬ 
ity of the truck one hundred i>er cent by 
replacing my rear wheels with those hav¬ 
ing dual rims on which twin four-inch 
tires would be used?" 

A. While it Is true, as you say, that the 
tires are the principal sufferers from over¬ 
loading, nevertheless, the motor and trans¬ 
mission may be harmed by such a practice, 
and we would strongly urge you to keep 
the average loads of your truck well with¬ 
in the limits set hy the manufacturer 
Furthermore, It Is not considered that two 
tires of a given slue will Carry double the 
loud for which a single tire or the same 
sine ts suited For example, If a four- 
inch tire can support a thousand-pound 
load Without difficulty, It is assumed by 
conservative manufacturers that four-inch 
dual tires will carry fifteen hundred 
pounds with the same margin of wear. 
This allowance la made to provide for the 
times when one or the other of the dual 
tires wilt carry the entire load of that 
wheel, as, for instance, when the truck 
passes over a stone or a nit that comes 
lu contact only with one of the dual tlrefc. 


The Creact Islands, in the southern 
Indian Ocean, have been annexed by 
Prance. They are uninhabited and are 
rarely visited, though they lie near the 
route between Gape Town and Melbourne. 
The "Ganaa" Antarctic ectpediUac paid « 
vilttto th* tetendi 


slipping suction grip 

On the slippery slant to the curb—in a hundred close situations 
where a skid means collision—there's positive safety in 

PENNSYLVANIA 

OifrUtooP 

VACUUMlCUPTlRES 


IRES 


Guaranteed not to skid on wet or greasy pavements, else re¬ 
turnable at full purchase price after reasonable trial period. 
The same massive cups that hold the slippery surface and 
thrust deep to good traction on soft roads, also give the 
greatest extra wear of any tread. 4,500 actual miles guaran¬ 
teed, with average service always nearer twice that distance. 
And then —the absolutely oilproof quality—the greatest 
tire saver known—does away with the only disadvantage of 
traveling oiled roads. 

For complmte taftty and maximum service 
equip with V. C. Tires —dealert everywhere 

Pennsylvania Rubber Co., Jeannette, Pa. 

New York Boston Lot Angeles Minneapolis TT MQMT /* 

Chicago Pittsburgh Detroit Omaha / 

Cleveland San Francisco St. Paul Kansas City, Mo. {oW/ 

Seattle Dallas Atlanta 

An Independent Company with an independent selling policy 


Do you know what 
this emblem stands 
for? 



TT means bigger, better, cleaner business. It is the inapir- 
**• ing insignia of 140 clubs, with a membership of over 10,000 
earnest men. Learn what the Associated Advertising Clubs of 
America are doing for honesty in business; for more system¬ 
atic, scientific and successful methods of distribution, advertising 
and salesmanship. Attend the Tenth Annual Convention of 
the A. A. C. of A. 

TORONTO 

JUNE 21-25, 1914 


Interesting Program 

The program for thie greet cos 


Edward Mott Woollay 
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everybody a chance to wit question. Sad Toronto". This book paints a graphic, 

hear hie own problems discussed by the hup,ring picture of wbat this great move- 

men who have met end solved them. meet signifies. 
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New Publications 

of 

Harper & Brothers 


Harper's Gasoline 
Engine Book 

By Alphbus Hyatt Verrill 

This new addition to Harper’s 
“Tell-Me-How" series will serve 
as a simple and practical guide 
for all those who own, use, or 
operate gas and gasoline motors. 
While intended for boys, it will 
prove of equal value to older 
readers, as it is more exhaustive 
than any book on the subject 
hitherto published—with the ex¬ 
ception of strictly technical 
works. Clear and simple dia¬ 
grams and illustrations enhance 
the value of the book. 

Illustrated. $1.00 net. 



Harper's Book for 
Young Gardeners 

How to Make the Best Use of 
a Little Land 

By Alimjeus Hyatt Verrill 

This book has been prepared 
to show how much profit and 
pleasure may be obtained from 
simple gardens, and how to plan, 
arrange, and care for them prop¬ 
erly. Mere theories and elabor¬ 
ate methods have been avoided, 
practicability being the purpose 
of the volume It tells what soils 
are best adapted to certain plants 
and shows how remunerative 
kitchen gardens may be made. 
School gardening, experimental 
gardening, ornamental gardening 
are all explained, and the author 
shows what can be accomplished 
at a small outlay in a city back 
yard or vacant lot 

Fully illustrated. $i jo net. 

Planning and 
Furnishing the Home 

By Mary J. Quinn, 
Instructor in Design, School of 
House Science and Art, 
Pratt Institute 

The place in which you live, 
house, apartment or room, is 
treated in a practical way. 

Miss Quinn goes into the ques¬ 
tion of good furnishing at a cost 
which is possible and practical 
for the average homemaker. 
This book is intended for the 
everyday homemaker who wants 
her home to be beautiful, but 
docs not know how to go to work 
to bring about the result. 

i 6 m 4 , *$1.00 net. 
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REcfemv Patented inventions 

Tbmr columns me open to all pateutre* JTb* 
notices are inserted by 


Pertaining to Apparel. 

ADJUSTABLE SHOE BUCKLE FASTENER. 
—C. M Bonham, 3184 Seventh Avo., Manhat 
tan, N. Y, N. Y This Invention relates to aboe 
buckles or ornament* adapted to lie used par 
Ocularly In connection wltb pumps, although 
It la not limited exclusively to tbla application, 
and the Invention ban to do more especially 
with tautening or attaching devices for bucklca 
or other ornamenti. 

STORM SLEEVE —H. Hhbtx, 115 E. Bfltb 
Ht„ Now York, N. Y. Thla Invention provide* 
a garment having aleevoe tor coats adapted par 
tlrularly for chauffeurs or other drivers, and 
having the appearance of ordinary aleevea pro¬ 
vided with outer cuffs, but In another adapta¬ 
tion providing effective hand coverings, keep¬ 
ing out wind, snow, or rain, the arrangement 
being aucb In the latter adaptation iih to com¬ 
pletely excludo tlie elements. 

Of General Internet. 

COMBINED CHAIR AND BASKET—B. H. 
U 01 .DSTKIN. care of J. Cobnen A Bros, 
Cherry St., N Y, N. Y. Tlila Invention relates 
Improvements In combined rbulra and 
baaketa, and has for an object the provlali 
u Improved atrueture which will afford 
scat for an operator and a suitable convenient 
receptacle for the operator's work. 

MONOCLE AND THE LIKE—II. T. Loin 
85 Hatton Harden, London, K. C England. 
This invention relates to monoclea. magnifying 
n and the like, wblih are uaually held lr 
position by contraction of the muscles In tb< 
neighborhood of tlm eyes, the object of tb< 
Inventor being to devise such Improvements ai 
enable the artlclea to be held lu position 
e at the same time conducing to the coiu- 
of the wearer without Impairing the effi¬ 
ciency of tho device, or rendering It unalgbtly 

STILL_C I,. Tpunrr, ISO Madison Ave. 

Tompklnavllle, N Y. Thla invention provides 
i still wherein fractional and continuous die 
Ullatlon may Ihj performed, provides a still 
for the production of fractional distillation of 
hydro-carbon oils or other volatile liquids . pro¬ 
vides means for conserving tlie heat employed 
l the dlatlllatlons; and provides menm 
increasing the output of stills adapted fur prac¬ 
tical distillation 


KEY RINd LOCK —D C. Kn Earl, Hotel 
Colorado, 10.14 Larlmlcr St., Denver, Colo The 
purpose here is to provide a lock wlihli Is lu 
the nature of a puaile that mnv lie readily 
operated by one who understands the ronstrue- 
u aud purpose of the lock, but which Is ex¬ 
ceedingly difficult to open by one who does not 
understand the operation 

VALVE GRINDING TOOL—II. R. Parsons, 
Klntrpsvlllr, Pa The Invention pertains to 
valve grinding tools utilised t<> grind In valves 


e object 




cntly press 


i tool hnvlng 
nIso provided with r 
operator may readily and 
downwardly upon the same and rotate it at 
Using both hands in part 
performance of cadi operation 

DEVICE FOB OPENING ELLIPTICAL 
HPIUNGB,—N So worn Guantanamo, 
Thla Intention relates to n device to he 
applied to laminated or leaf sprlugs, such us 
elliptical or semi elliptical springs, und more 
purtli ularly refers to that form of device for 
tbc Inrihutcd purpose, in which opposed wedge 
members have relative movement toward und 
Troni eatli other, to be entered between the 
leaves of the spring and withdrawn therefrom 

Heatlug aud Lighting. 

SAFETY VALVE—II Htxinheho, Hunting¬ 
don, Pa. Thla Inventor provides u safety valve 
for attachment to a hot water holler, especially 
those cannot ted with stoves anil ranges, which 
will serve the purpose of permitting the escape 
of excessive steam pressure when the water 
reaches n boiling point, thus obviating explo 
sinus whlth commonly occur. 

Household Utilities, 

FOLDABLE GAB STOVE.—It 8 Wat, 415 


gripping engagement with i certain, ifld «8o 
capable Of a pleat variety of ornamental eSwta. 

Machines and Mechanical Devices. 

APPARATUS FOR TAKING OR REPRO¬ 
DUCING ANIMATED PICTURE*.—L. H. 
Hint, 114 Rue du Temple, Paris, France. The 
present Invention has for It* object a special 
operating device obviating numerous disadvan¬ 
tages. By reason of Ita special combination, 
device puts klnematography within reach 
of the public and enables photograph amateurs 
... take successively several animated aeeae* 
without being compelled to go In a dark room 
mbstituting a plate for aaother one tn 
the photographic apparatus. 

TANK SIPHON.— P. Bali*, 100 Christie 8t., 
Leoola, N. i. This Invention relate* to water 
distribution, and has particular reference to 
for periodically delivering fluids, espe¬ 
cially water, from tanka Among the objects 
provide a siphon adapted especially for 
flush tanks, the nature of the siphon being such 
that It Is valvelcsa and hence precludes any 
possibility of leakage. 

PROJECTING APPARATUS FOR MOVING 
PICTURE MACHINES.—0. B. Kiflby and 
W. N Glauhon, Fayetteville, Ark., and R. 8. 
Tiiom i-hon. Hebcr, Ark. Address the second, 
core of University of Arkansas, Fayetteville, 
Ark. The Invention Is an Improvament tn pro- 
jet ting apparatus for moving picture machine*, 
aud has in view a reflecting mechanism to 
cause the Image of one picture to dissolve into 
the next without employing a tinted or soften¬ 
ing light, or otherwise lessening the brilliancy 
of the screen during the picture change. 

MACHINE FOR CUTTING BREAD,—E. 
Schmidt, Geb. Walter, Bcrllu-Tegel, Germany. 
This luventlou relates to a machine for cutting 
bread It Is provided with a knife adapted 
operate like a lever, the loaf of bread to 
cut being placed on a grid conalatlng of rods, 
which, when the machine is In use, are at right 
angles to the knife The ends of the rods are 
secured to standards, to one of which the knife 
Is pivoted 

Hallways and Tlietr Accessories. 

CAR FENDER—J. P Gbkaohty. 50 Hamil¬ 
ton Place, Jeraey City, and G. W. Nayi/ir, Jer¬ 
sey City, N. J. The Invention provide* a fender 
more especially for use on surface cars 
arranged to normally bold the apron frame a 
distance above the track to clear switches, pav 
leg atones, etc, to cuuse the apron frame to 
move In an inclined position on a person or 
other object falling onto the track, and being 
struck by the gate, aud to Immediately cause 
tho apron frame to swing back Into no 
jmaltlon as aoon aa the person or object p< 
onto the apron frame, thus preventing person 
or object from being ruu over or Injured by 
preventing a hand or foot from passing under 
the npron frame. 

Pertaining tn Vehicle*. 

SIGNALING APPARATUS— E. D. Lorn*. 
New Orleans, La., care of Elite letter Co., 41 
York, N. Y. This device is 
and other moving ve- 
lleles. and the object of the Invention is to 
'liable the driver to give notice to the car be¬ 
hind whenever he intends to atop or torn, wltb 
('('imitating the removal of the driver's 
hands from tho brakes or steering gear i ' 

:lie operation of stopping or turning D t 
■ITected. 

ACTUATING MEANS FOR SWIVEL LAMP 
HOLDERS—th N. Hownan, Guantanamo, Cnba. 
This invention relates to lsmp holders for auto 
mobiles, locomotive*, and other vehicles having] 
imatically turning the holder la 

the direction tn which the vehicle 1* turned, 

and manually controlled actuating means. It 

•efera more particularly to lamp holders and 
heir appurtenances of the character forming] 
tlie subject of tbc application filed by Mr. S 
den, Serial No. 738,»7U 

AUTOMOBILE FENDER_J. B. Foarr, 033 

Biddle Ave.. Ford City, Mich. By mean 
thla device a person who happens to be in front 
prevented from suf¬ 
fering Injury by the vehicle The fender baa 

grab rail, which may be seised and Which 
tends to cause the lifting of the outer portion 
if the fender, thereby removing tho person's 
Inthlng from the ground and prsrentlng it be¬ 
ing caught betweeu tho fender and the ground. 






Cal 


adapted to lie folded Into u cueing act 
cess in n wail, to take up little room 
t detract from tlie appearance of the apart- 
•nt, to allow of easily unfolding the stove 
for use. and to automatically shut off tbc 
■apply when folding It Into tin- casing c 
:urn on the gas supply when moving the stove 
into extended position. 

NYNITARY GARBAGE RECEPTACLE 
I Nkoai.l, 3018 M3rd Ht, Brooklyn, N Y This 
intention has reference to storage receptacles 
designed to store garbage, trash and the 
ud Iikm for uu object to provide un Impt 
I rue! arc which will automatically iloqe itself 
ftcr each time the same Is opened 
CURTAIN CLASP.—W H. Wallin. Box 5. 
1 F D No 3, Btromdburg, Nell This im¬ 
provement relates to devices for clasping a 
curtain on a curtain pole to prevent tho eur 
It from hunching and to maintain It properly 
tped It provides s clasp havlug effective 


Non —Copies of any of these patents will 
be furnished by the bciatrrmc A Meat CAN for 
ten cents each. Please atata the name of the 1 

patentee, title of the invention, and date of 

this paper. 


Wc wish to call attention to tha fact that 

e arc in a position to render competent ser¬ 

vices tn every branch of patent or trade-mark 
work. Our atoll Is composed of meohaalcal. 
electrics l and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 
of the subject matter involved, or of the ape- 
clollxed, technical, or ecienttfle knowledge re¬ 
quired therefor. 

Wc also have asxocUtea throughout the 
world, who assist In the prosecution W patent 
and trademark application* filed la all 
foreign to the United States. ' 

Mum* A Co., 


801 Broadway, 

■New Torn, % l. 

Bfench Office: 

F Street, Ht, 

Non.'S.U. _. 



WORK SHOPS 

of Wood and Metel Wedter*. vAWoul 


BARNES’ Foot Powor 
MACHINERY 

allow lower bid. on job. and give 
greater profit on lb* work. Machmns 
sent on trial if dewed. Catalog fm *. 
V. F. A JH0. BARNfiS CO. 




Strong Patent 

Diamond Haider 

The up-to-the-minute Holder—with six 
points and a “ihock absorber. ” Worth 
knowing about Send for circular. 

MONTGOMERY k CO., Teal Ma mom 

108-107 Fulton Street New York City 


WATERMAN MOTOR 

2H to 3 H.P. "dm* say Baat a Malar Rate 
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Their Origin mod Persia—ate 
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A New “Light Six” of Chalmers Quality-$1800 


In addition to the famous Master “Six” at $2175 we now offer 
you the Master “Light Six"—a new Chalmers model at $1800. 

Here is a 1915 car at $1800 with all the features that have given 
“Sixes" first place in the high priced field: Silence, smoothness, 
flexibility, beauty. It has, besides, what “Sixes” in the past have 
lacked: A low first cost, which makes it easy to buy; low operative 
cost, which makes it easy to keep. 


The Master “Light Six’’ is a full 
year ahead; in style, in mechanical de¬ 
sign, in simplicity, in efficiency. That’s 
why thousands who once thought a 
“Six” an extravagance are now order¬ 
ing 1915 Master “Light Sixes’’ faster 
than we can build them. 

A “Six” or Nothing 

This is the car for which thousands 
who would have a “Six’’ or nothing 
have waited. 

The 1915 Master “Light Six” offers 
for the first time the full measure of 
6-cylinder silence, smoothness and 
flexibility at the price of any compar¬ 
able “four.” 

The Master “Light Six” at $1800 
makes it unnecessary now to pay a high 
price, or a high maintenance cost to 
get six-cylinder luxury. 

This 1915 Chalmers answers the last 
arguments of the four-cylinder builders 
—those of price and economy. 

A Lighter Master “ Six” 

What the Chalmers Master “Six” 
at $2175 is among high powered cars, 
the 1915 ‘‘Light Six” at $1800 is 
among cars of its class. It has the 
same Master Motoi, though built on a 
lighter scale. It has small bore and 
long stroke to give it flexibility; per¬ 
fect balance to give it smoothness; 
right design to give it silence. 

Its Chalmers - F.ntz electric starter 
makes the motor non-stallablc. Taper¬ 
ed bonnet, oval fenders and streamline 
body rank it with the expensive foreign 
cars in looks. 

Its lighter weight means an added 
economy. Yet it is heavy enough to 

,, * 


make it safe in any emergency, com¬ 
fortable on any road. Don’t make the 
mistake of buying too light a car. The 
difference in gasoline consumption be¬ 
tween a medium weight car and a 
flimsy car won’t amount to $25 in 10,- 
000 miles, and $25 won’t buy many 
repairs for a car so light that it shakes 
to pieces in ordinary service. 

Like all Chalmers cars, the 1915 
“Light Six” is built to give satisfactory 
service through many seasons. 

Buy This Car for Economy’s 
Sake 

Men want silence ior its charm, smoothness, 
for its comfort, and flexibility for its conven¬ 
ience And they want these six-cylmder 
qualities, too, because they make motoring 
nerve soothing, not irritating You can drive 
a Chalmers “Six” 200 miles and be less 
fatigued than after 100 miles in a “four.” 
Forty miles an hour in a “Six” doesn’t give 
the nerve rasp of 25 miles in a constantly 
vibrating “foui ” 

Men want these qualities for economy also. 
They know that vibration means needless 
strain on gears and hearings as well as nerves; 
power wasted in joggling the car instead of 
driving it. 

They know that absence of noise means 
absence of undue friction; that a flexible motor 
means an economical motor. They know that 
only a “Six” can have these qualities So 
they buy the 1915 Master “Light Six,” for its 
economy as well as for its charm. 

A Car of Super-Value 

It is hard to believe that any car at $1800 
could possess all the advantages we claim for 
the Master “Light Six.” Until you see it, 
vou cannot realize its distinguished beauty; 
until you ride in it, you can know nothing of 
the extraordinary value it offers at the price. 

When we say the 1915 “Light Six” is a year 
ahead of others, we mean just what we say 

Qialmers Motor Company. Detroit, Mich. 


In design, in luxury, in endurance, in good 
looks we believe this to he the most advanced 
“Six” on the market. It has today the fea¬ 
tures of construction and equipment which 
most cars in the $2000 class will not have for 
another year 

So we urge you to take the Chalmers Test 
Ride with our nearest dealer. Let the car 
itself prove its super-value. 


Try to Match It 

After you have taken the Chalmers Test 
Ride, challenge any comparable car to dupli¬ 
cate the performance Compare these features 
item for item with any car at near the price. 
We’ll leave the result to you 


Six Cylinders 
34 to SO Horsepower 
126-Inch Wheel Base 
Electric Starter 
Non-Stallable Motor 
Electric Liphti 
Tungsten Steel Valves 
Streamline Body 
Molded Oval Fenders 
Triple Heated Fuel 
Timken Bearings 


Interlocking Gam 
Chalmers Sectional Pis¬ 
ton Rings 

Cork Insert Disc Clutch 
Clean Running Boards 
Left Drive 
Center Control 
Rayfield Carbon 
Tapered Bonnet 


The Larger Master “Six” 

2, 4 or 5 passenger type, $2175 
6 passenger Tonring Car, $2275 

For the man who wants a larger and a 
higher powered car, there’s our Master "Six”, 
the fastest selling “ Six ” at its price m the 
country 

This Master Car set a new standard among 
the larger “Sixes” for silence, smoothness and 
flexibility, its modest price and low upkeep 
set a new mark for economy among cars of 
maximum luxury 

No matter how high your ideals of super¬ 
lative merit in a motor car the larger Chalmers 
“Six” will satisfy your most exacting require¬ 
ments. 

Former owners of $4000 to $5000 cars are 
fast finding out that in the .Master “Six" they 
secure the same six-cylinder value without the 
usual cxjicnse of a car of high power and targe 
size. They say that a really better car no 
one can buy; a costlier car no one really needs. 


Please send me literature on the 1915 
“Light Six” and the larger Master “Six” 

Name . 

Street .Town . 

State. 











LOOK AHEAD OR LAG BEHIND 


OSGET llie map and watch the clock 

Time and not distance is the important factor 
in modem calculation. 

Speed up. Your competitor has availed 
himself of the new opportunities which you 
disregard. 

He has turned his back upon the obsolete 
notions of an incompetent era and has adjusted 
his affairs to fit the standards of the hour. 

Yesterday’s information can’t serve today’s 
necessities. 

The wizards are busy, reviving, revamping, 
improving and supplanting. 

Propinquity to a certain territory and accessi¬ 
bility to sources of supply constantly mean less to 
the man who relies too much upon his location 
for his prosperity. 

You are always missing something—there is 
always a flaw in your selling plans. Keep the 
whole field under your eye. 

You can’t be contented and be safe. 

The man who taught you your business couldn’t 
survive a year under present conditions, and you 
won’t last much longer if you rely upon his 
systems for your progress. 

Use your head, or you won’t keep ahead of the 
man behind. 


If this article is meant for you, so are Packard trucks. 
If it is not meant for you, you already use them. 


2-TON 3-TON 4-TON 5-TON 6-TON chassis prices 

(2800 83400 83550 84150 84300 f o b. Detroit 

Packard trucks qre predominant in one hundred and eighty-five lines of trade 

PItttte *Uni> Department A In writing for truck catalog. 

ASK THE KAN WHO OWNS ONE 

PACKARD MOTOR CAR CO., DETROIT 

, ItNCOLN B1GUWAY CONTRIBUTOR 
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, The Problem of the Hodion River 

H*W tfc* Modal fixparimanUl Bute aad tile Moving 
Piet are MeeUae Solved It 
By Bobort <3. Bkerrott 

HE U&ited States model experimental basin at 
Washington has recently performed a new service; 
It has helped the Government authorities to solve some 
of the vexed questions relating to the matter of pier 
extensions Into the Hudson River. This It has done 
by reproducing in miniature the physical iiecullaritles 
of the dock encroachments nnd the tidal prisms of the 
North Elver, more especially at that section l*tween 
Castle Point on the New Jersey shore and the Chelsea 
section of the New York city piers. 

The army engineers and the experts of the Dock De¬ 
partment of the metropolis could not agree on the 
probable effects of further extensions to the Chelsea 
piers. The army engineers believed that further en¬ 
croachments upon the flow of the river would cause 
serious perturbations and probably Increase the velocity 
of the tidal movements. The city authorities wanted to 
build longer piers within the narrowed section of the 
river In order to accommodate 1,000-foot liners. The 
river was already but 2,800 feet wide navigably. 

It was, therefore, urged that tests be made at the 
tank In Washington, and Naval Constructor D. W. Tay¬ 
lor and Col. 11. C. Newcomer set about devising faclll 
ties and planuing suitable models for this exceptional 
undertaking. 

The army engineers had more than an Inkling of the 
need of Just such an Investigation, for the history of the 
river during a number of decades told a convincing 
story of what the building of piers, the reclaming of 
considerable areas of land along the shores, and the In¬ 
creased traffic had wrought In the Interval. Prom 1858 
to 1012 the velocity of the ebb tide had Increased 60 
tier cent at that Bectlon Just north of the Chelsea region, 
while Immediately south the corresponding normal out¬ 
going tide hod gnlned In rapidity a matter of 87 per 


cent! As the “bottle-neck" lying between the Chelsen 
piers on one aide and Castle Point on the other bud 
narrowed the while, this means an ebb velocity of quite 
4.08 miles an bour. 

These changes have Imposed u heavy tax upon river 
traffic, and especially upon tugs with tows und, pros¬ 
pectively, upon self-propelled canul bouts—the speed of 
the latter within the canals being limited to four knots 
an bour. Hence, these Units would have to add greatly 
to their etigiue power for the single purisme of navi¬ 
gating a very small section of the river when trying 
to work up stream against the ebb. This was not all. 
These changes In the speed of the tide had well-nigh 
put a stop to nil heavy towing in that part of the river 
during the periods of greatest current velocities In 
short, the hulk of the lightering and barge work had 
to halt until the sweep of the tide slackened. A heavy 
handicup upon harbor traffic was imposed. 

Because of the dangerous and disastrous forces ex¬ 
erted by suction between ships within “constricted 
waterways,“ Col. William T, llossell, as senior member 
of the Harbor Line Board, urged that ex]ierl meats ls> 
made In the naval tank at Washington not only to dis¬ 
cover the possible effects of further narrowing of the 
river by pier extensions, but (o study the perturbations 
set up In the water by the movements of incoming and 
outward bound liners when lsisslng other craft or when 
flanking the open ends of docking spaces where other 
vessels were lying. Col. llossell Itclleved that these 
groat express steamers seriously disturbed the river’s 
normal sweep for considerable distances on either beam, 
and that these forces might constitute a serious menace 
to river traffic nnd to the vessels tied to the piers 

The basin at Washington was provided with a false 
bottom resting upon heavy steel I-beams, nnd the simu¬ 
lation of the width nnd depth of the river was upon a 
scale of 15/1,000. This false bottom was painted a 
solid color und then marked conspicuously by cross- 
lines which cut the reflecting surface into numerous 
squares Attached to the underside of the towing car¬ 


riage was a large mirror, at nil angle of 45 degrees to 
the water, which reflected the false bottom, and made 
It possible for n moving picture camera located 75 feet. 
In advance to take photograph of the changing view. 
Anchored over this false bottom were small aluminium 
buoys, to which were attached vertical rods the posi¬ 
tions of the tips of these rods at or below the surface 
being nicely controlled. The tips of these lists icprc 
seated, for the time being. Imuglnurv particles of wuici, 
and the aim was to trace the beginning, the directions, 
and the amplitude of their movements when disturbed 
by the subsurface perturbations set up by the approach¬ 
ing, passing, und rctreuting model ns It was towed hy 
the cnrrluge. At the same time, a Inrge dial oil the 
carriage Indicated the position of the model on Its 
course, the fuce of the dial being divided into elements 
of the length of the inliilatiiie channelwn.v 
Two models were provided fot the expel intents, one 
15 feet long, representing a 1,000-font Unci, and the 
other 10 feet long, standing for a ship of the same 
shape, but only 600.0 feet over all The larger model 
was equipped with twin screws driven bv an electric 
motor within the craft, and when running In tills fash¬ 
ion the mission of the carriage was merely to guide Its 
course. The object of this novel deimrture in tank e\- 
I»erlments was to determine whether or not the action 
of the screws added materially to the force and zone of 
the water disturbances The smaller model was placed 
alongside the piers to test the effects of tile passing of 
the miniature l,00U-foot liner, and above the 10-foot 
model was suspended a screen by means of the cross¬ 
lines of which the camera could record the resulting 
movements The 15-foot model was towed or run at 
four different s|>eecls to represent a l.OOOfoot liner 
moving nl the rates of 0, 10, 15, niul 20 kinds un hour 
The equivalent actual speeds on the part of the model 
were respectively, 0.755, 12?!. 184. nml 2 45 knots It 
was found that there was remarkably little difference 
111 dlsliirlutnce when the model was towed or when 
(Cnncltirlrd on page S7H ) 
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Once More the Anti-vivisectionists 

A VICHY Ingenious' German once wrote n bitter 
iKHik cull ml “A History of Human Stupidity ’’ 
In it lie chronicles until,y (leleciable examples 
of medieval stiperstlMoii, which retarded the progress 
of the world liy centuries, ns well ns numerous ex¬ 
amples of modern aslninlty lie holds up to ridicule 
not only the foiillsh way to whlcli science was retarded 
by rellulous persecution In the middle ttKes. lint also 
such supremely foolish acts us that of a Eurojienn 
lioasant who huritsl htiusclf ullvc In order to escape the 
census-taker 

Some day that “History of Stupidity” will he ampli¬ 
fied. Its most distressing new chupter will lie devoted 
to the antl-vlvlsoctlon mania which threatens to strangle 
scientific research, of whose Inestimable benefit to 
humuulty there cannot la* the slightest quesHou In 
tills campnlgu which ignorance, fanaticism and senti¬ 
mentality have waged against humanity, surely the 
pinnacle of absurdity was reached when (lie hill to |a»r- 
mlt the Rockefeller Institute to establish a research 
laboratory In the State of New Jersey Cot the si inly of 
animal discuses and their cure was vc(<s*d by (lovernor 
Fielder One million dollars have been contributed by 
Mr. Rockefeller for research work on animal disease ~ 
resenrob which Is surely of vast importance when it is 
considered thnl our annual loss through the sickness 
of domestic animals amounts to one hundred million 
dollars foi cattle alone and about seventy-five million 
dollars each for lings and sheep. 

Any one who lilts followed the proceedings of the 
recent medical congress In New York, an occasion main 
which the most distinguished surgeons and physicians 
published to the world the progress which 1ms been 
Hindu In recent times In alleviating human suffering, 
must lane I men impressed with the high Ideals of those 
Who experiment upon animals In order to discover new 
methods of curing discuso If we arc to credit the 
anti-vivisection ravings It might be supiswed that the 
members of the Rockefeller Institute ami similar Insti¬ 
tutions have no other object In mind than to obtain 
some devilish enjoyment to torturing guinea pigs, rats, 
and dogs Of the great iK'rsonal risks that these men 
run In handling deadly bacteria, of the weeks anil weeks 
of patient exix-rlmentlng, of the tragedies and martyr¬ 
doms of medical science, one hears nothing. 

A score of medical men who could HI la 1 spared have 
perished us n icsnlt of their special work In the Held 
of X-rHys In Ids slxti fifth year Itr ltoliert Koch, 
the father of prow-alive medicine, remained for eighteen 
months on one of (tie Sew* Islands In Victoria Nyanzn. 
fighting incessantly with mosi|ultoes and ants and en¬ 
during “Impossible fond ” With only one white com¬ 
panion, an army surgeon, he braved friers and epi¬ 
demics until Ht last he discovered crocodile’s blood to be 
the chief uourlHhim tit of the tsetse fly. the voracious 
insect which transfers the trypunosotuoa, the specific 
cause of the sleeping sickness Atitl-vlvisecttimlsts 
would do well to read that wonderful letter which Koch 
wrote to his friend. Hr Mbbcrt, in which lie says' “The 
flies engage our attention less than ihelr victims What 
a wonderful privilege It Is to be able to save human 
Mugs who are doomed to certain dentil' It Is this 
that makes it a real Joy to be a physician," 

What have anti-vlvlaectlonlsls to say of the Inbers 
of Shiga, Roas, and Manson. men who linvc wotkeil In 
daily contact wRh the deadliest toxins, nil for the pur¬ 
pose of making the tropics and above all Infect Ion-rid¬ 
den India tenantable by white men. And what shnll 
l>e said of that committee of medical men which in 
1000, In order to^Jnvestlgate the theory of I)r Fluluy 
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that It was a mosquito which convoyed to human lielngs 
the germ of yellow fever, cheerfully volunteered to run 
the risk of subjecting Ihcmsetves to the bite of the 
yellow fever mosquito7 Hurely war can display no 
finer heroism than this, and surely men who can make 
such great sacrifices can not l*> guilty of wanton cruelty 
to the lower animals. 

Economy of the Modern Steam Engine 

T llK economies which have been secured in steam 
engine practice liy the Introduction of the steam 
turbine are strikingly llluslrated In the Installa¬ 
tion which Is lieltig emplaced at the |iower station of 
the Intcrhorough Rapid Transit Company, Rust River 
and Seventy-fourth Street, New York city, where the 
three largest turbines in the world ure being built by 
the Westinglinuse Company for the »|ietutlon of the 
new subway The turbines wilt supply sufficient elec¬ 
tric eurieiit to operate J35 fully loaded leu-ear trulim 
accommodating 135,0(10 people They are of the cross 
compound type, and consist of two sections, a high pres¬ 
ume and a low pressure unit The high pressure unit 
will receive steam lit 3110 pounds pressure, and will 
drive a dlmct-connocted generator running at 1,000 revo¬ 
lutions The exhaust from tlic first unit will la- utilized 
by u larger, low pressure unit, running nt 750 revolu¬ 
tions |it-r minute From this the steuw will pass to the 
condenser Knelt turbine will he direct connected to 
a dynamo which will deliver .'10,000 kilowatts, or about 
41,000 horse-power; and, at full overload, each machine 
can ilelhei 30,000 kilowatts, or practically 60,000 horse¬ 
power. for a short js-rlod of time 
The ecimomles of the turbines, gs compared with the 
existing reciprocating engines, an- many and very large. 
The turbines occupy less space, weigh less, effect a 
large saving la lubricating oil, anil call for u smaller 
o|M*ratlug staff Thus the new turbines will require 
about 1,043 square feet of floor sjwee, representing flu 
urea measuring 31% feet by 52 feet, and this is about 
the saute as that occupied by the original reciprocat¬ 
ing engines Installed In 1001, which were llldstrated nt 
the time iu the Scirntific Amkuican. But although 
the space occupied Is the same, the total output of 
|N»wer will be four times us great as that from the 
old plant 

The amount of steam used, and the enormous umount 
of cooling water required for the condensers, afford 
ligutes that are positively ustonishlng to the layman 
Knell unit will use about 300,000 pounds of steam per 
hoin. and to condense this steam so tlmt all the lame¬ 
nts of a vacuum maj be obtained In connection with 
the low pressure unit, each turbine must Is; provided 
with a condenser containing 00,000 square feet of cool¬ 
ing surface. To Insure UiIh the condenser will contain 
30 mllt-s of brass tubing otic Inch In diameter The 
necessary amount of cold water for circulation Ihrougb 
the tuls-N will lie drawn from the East River, and 
through each condenser there will Is* passed every hour 
4,000,000 gallons of water. To pump this amount of 
water through the condensers for the eight units which 
will be ullirauMy Installed calls for a tunnel 12 feet 
4 Inches wide and 12 feet 4 inches In height. 

The saving In the coal bill by the use of turbines Is 
truly remarkable In the old cross compound recipro¬ 
cating engine only 17% per cent of the heat evolved by 
the combustion of the coal was turned to practical use, 
or as the engineers say, the tliermul efficiency was only 
17'/j per cent. Moreover, 17 lsiunds of steam had to 
Is* consumed to deliver one kilowatt of power for one 
hour With the new cross compound turbines a kilo¬ 
watt of (lower will he secured on a consumption of 11% 
pounds of steam per hour Under the present operating 
conditions 300.000,000 gallons of water are turned into 
steam every year for the use of the reclprucatiug en¬ 
gines The new turiituea will do the same work on 
200,000,000 gallons of water with a corresponding reduc¬ 
tion In the amount of coal that must be burned on the 
grates of the butlers 

The Mexican Navy 

M EXICO Is lint entirely devoid of u mivy. In 
fact, she ihisbchsoh seven fighting ships, jms- 
slblv four or five transports, and, for bar lair 
service, she has three old schooners built by that Laird 
firm which was responsible for the armed cruisers which 
gave the North so much trouble during our civil war, 
The largest vessels of her little fleet are two cruiser 
transports, the “General Guerrero” and the ‘Trogreaso.” 
These arc modern ships, the first built by Vickers, 
Maxim, in 190H, and the second by Odcro, in 1007, Tie 
“General Guerrero” is a vessel of 1,880 tons, armed with 
six 4-lnch guns and two 3-pounders. Her engines of 
1,200 horae-power give the ship a speed of 12 knots. 
The “Progresso," of 1,000 tons, la a single-screw ship of 
14 knots, armed with four 4-lnch rapid-fire guns. 

Next in size to these arc four gunboats. The "Bravo” 
and "Morales,” built by Orlando, in 1903, are sister 
ships of 1,200 tons displacement, carrying u complement 
of 160 officers and men. They were designed to steam 
at 10 knots with 2,000 horae-power, and each Is armed 



with two 4-lnch rapid-ttw guns, six O-potHtdew, 
with one 14-incb torpedo tubs carried above tfca ¥ 
line. These are twlu-screw gunboats, and -each efi 
about 200 tons of coal. The other two *utrtwat» *w 
the ‘Tampico” and the "Vera Crus,” built in 1908 kit 
Elizabethjwrt, New Jersey. Each is of 880 tana dis¬ 
placement, and Hie complement of officers and man ta 
98. They can steam 16 knots with 2,400 horse- power, 
and the armament consists of two 4-lnch rapid-fire geos 
and six 0-pounders, with one 14-lnoh torpedo tube In 
the bow alsjve the water, 

The other vessels arc obsolete, the most Important 
being the “Zaragoza,” built In 1801, and rebuilt In 
1910. She Is of 1,200 tons displacement and steam* et 
a sliced of 15.6 knots. Her armament consists of six 
4.7-lncb. rapid-fire, Sehnelder-Uanet guns. The navy 
is also credited with a transport, the “Oaxaco,” and 
possibly three or four others. The harbor Service ves¬ 
sel m are quite negligible, la-lng nearly forty yeara old. 

Mercury and X-Rays 

R ESEARCHEH have recently been made by Lan¬ 
dau and Piwnlklewlcz on the phenomena of 
luminescence produced by X-rays acting on mer¬ 
cury vapor, particularly as regards the relation be¬ 
tween the luminescence and the nature of the rays. The 
luminescence of mercury does not occur except at high 
temperatures On muklng a vacuum in a glaas vessel 
containing mercury and heating It, and exposing it to 
the X-rays, an Intense lilutsh green fluorescence is 
observed. Appropriate diaphragms permit one to limit 
the Nheaf of rajs, and, In consequence, the luminescent 
surface. The authors observed that the fluorescence is 
accentuated ns one increases the density of th« vapor, 
while the addition of foreign gases diminishes the in¬ 
tensity of luminescence, of which the emission s: 

Is continuous. The authors explain these j 
as follows: The energy of the X-rays li 
by the vapor, the Increase of Intensity resulting from 
an Increase In density Is easily understood. The atoms 
of mercury emit secondary kathode rays, to which tho 
strong ionization is due. Now. the presence of a lighter 
foreign gus causes these secondary kathode rays, by 
successive molecular shocks, to pass, for preference, 
amiss the lighter gas, which necessarily enfeebles their 
effect upon the molecules of mercury. 

Kathode Rays and the Tail of Comets 

F OR some time the luminosity of cometary ap- 
la-iitlages has been attributed to electrical phe¬ 
nomena analogous to those which take place 
when a tulie of rarefied gas is traversed by an electric 
discharge. But this rather vugne explanation took the 
second place when Arrhenius came forward with the 
theory that tho tails of comets are due to the pressure 
of radiation from the sun. But another explanation 
lias been offered recently which Is, from some points of 
view, more satisfactory. The nucleus of a comet is 
regarded uh a permanent source of electrons which are 
projected Into the coiuetary atmosphere. If now the 
electric field of the sun is centripetal, the luminous 
effects, due to the projected electrons, should be local¬ 
ized in the direction opposed to the sun From re¬ 
searches made on the magnetic field of the sun, and 
applying the theory of Hchusler, which attributes the 
magnetism to electric charges carried round by the 
sun’s rotation, it appears that the dominant electric 
charge on the sun should lie negative, which reauRs in 
a centripetal electric field; thus, the above hypothesis 
accords with the most recent discoveries. 

The Degeneration of the Arab Horae 

T HE Arab horse, a race which has been all-im¬ 
portant In the development of the most valu¬ 
able equine breeds of the present day, is said 
to be deteriorating In quality and diminishing In num¬ 
bers in its original home, owing to changing habits of 
the Bedouins and Increasing exportation. The Philip¬ 
pine Agricultural Review states that as a step toward 
preserving this famous breed there is being formed in 
Cairo an International 1 Horse Society. The first work 
of thla society will be to start a studbook, one part of 
which will Include only pure-bred horses of desert 
origin, while the other will tie open to all so-called 
"eastern” horaos; i. e„ horses bred in the near East, 
but having an infusion of alien blood. Pure-bred 
Arabians are now found only among the different 
Bedouin tribes of the Arabian and Syrian desert* (in 
Mesopotamia and the Nejd); iu a few private studs in 
Egypt; and in a very few European and American 
studs. The society will hold annual shows and auction 
sales at which will be offered animals of certified purity 
of pedigree. 

Kerosene Motor Competition Postponed.—The icero- 
wne motor Competition, which was to have been started 
by the Automobile Club at France, Parte, on October lot 
next, has been postponed. It will take place eomwsttc- 
lag November 15th. 






UftAw oonrtruetion. The Gladstone Dock, 
L800 teat ton* baa hem completed at Liverpool. An- 
otiwr to hfto* built at Quebeo, and a third at Boston, 
laat uxonth the Hughes drydcwk at Bombay, India, 
IBOOieet long, 100 feet wide, with a depth of 30*£ feet, 
mm opened. 

Uvea Saved by Street-Oar Wheel-Guards.— The Pub¬ 
lic Service Commission states that recently, in three 
days, eleven persons were run down by street oars, and 
that tea of them were saved by the operation of the 
wheel-guards. These guards were installed by order of 
the Commission, and their saving of human life lias l**n 
proved time and again. In one ease two boys were 
pick ed jftp i* s * i mt her; at another time an elderly man was 
aanadWem passing under a ear, with no, greater hurt 
than in few bruises. 

Sab way Carries Two BUboes Without a Fatality.— The 

Interborough Rapid Transit Company, which operates 
the New York Subway, points with justifiable pride at 
the fact that the present subway has transported 2,198,- 
000,000 persons in the last nine years without a single 
passenger fatality, and thk in spite of the fact that the 
speed and frequency of this train eervioe is unsurpassed 
in work of this ohnraoter. The subway is undoubtedly 
the moat efficiently operated railway system in the 
world, and there is no doubt that this wonderful record 
for safe travel is, on the mechanical side, mainly attn- 
butabls to the efficiency of tho automatic stop. 

Demolition of the First Sky Scraper.—There has 
reoently been demolished, to make way for a larger 
structure, a ten-etory tower building, at 60 Broadway, 
New York oity. Tho building was oreoted in 1889 and 
has been in service for a quarter of a century. Naturally 
the condition of its framework was a matter of interest 
for architects and engineers. Tim frame consisted of 
oast iron oolumns and wrought iron floor beams. The 
floors were of fiat-areh, terra cotta construction. Tho 
framework was found to be in excellent oondition, the 
wrought iron beams showing a practical absence of rust, 
and the east iron nolurnns.with a three-inch cast iron shell 
around them for fire protection, showing only a few 
localised ]>atehes of rust and heavy rusting only at a 
few special points. 


Reconstruction of the Lachlne Bridge over the St. 
Lawrence.— The onoe notable Laohino Bridge of the 
Canadian Pacific Railway over the 8t. Lawrence River 
near tho Laohino Rapids, about seven miles above 
Montreal, has recently boon renewed and doublo-trnokod. 
The old single-track bridge, built in 1885-1887, con¬ 
sisted of two channel spans, each 480 feet long, and 
deck spans 80 to 270 feet long An interesting feature 
of the ohannel spans was that they were oonnoctod to 
the adjacent 270-foot spans by curved connecting ehord- 
pieoos, thus making tho four spans continuous. Tho 
old bridge was designed for a loading which was only 
about one half of tho train load for wbioh tho now bridge 
has been .designed—an eloquent commentary on the 
rapidity with whioh the weight, power and eaiiauily of our 
freight train service has moreasod in the last quarter of a 
oentury. 


The Beaufort Seale of Wind Velocity.— The Weather 
Bureau, which is undor the United States Department of 
Agriculture, has announced that on and after April 1st 
it will utilize the Beaufort wind scale to dosignato the 
volooity in all wind forecasts and storm warnings. The 
Beaufort scale as thus anuouuood is as follows: 


Force. Destination. Milos per Hour 

0.Calm. .. Prom 0 to 3 

1 .Light air Over 3 to 8 

2 .Light breeze Over 8 to 13 

3 . Gentle breeze , Ovor 13 to 18 

4 .Moderate breeze Over 18 to 23 

6. Freeh breezo , . Over 23 to 28 

6 .Strong breezo .- Over 28 to 34 

7 . Modorato gale Over 34 to 40 

8 .Fresh golq .. Over 40 to 48 

9 .Strong gale Ovor 48 to 56 

10. . .. Whole galo. Ovor 56 to 65 

11. .. .Storm... . Over 65 to 75 

12.. . . Hurricane. Ovor 75 


A Movement tor Good Roads. — The American High¬ 
way Association and the American Bar Association have 
inaugurated a movement to remove from tho statute 
books of various States, ancient and obsolete road laws 
whioh have been on those books more than one hundred 
years. The first step in the revision of the State road 
laws would be to reoommend that all obsolete and un¬ 
necessary laws be rescinded. Certain basic features of 
good administration will be urged by the joint commit¬ 
tees, such as payment of road taxes in eaab, elimination 
of unnecessary officials, the requirement of skilled super¬ 
vision in (Xmatruction and maintenance, constant employ¬ 
ment of highway engineers, the substitution of appointed 
fartitoeted officials and the substitution of continuous 
nudutenenee for the preeent intermittent methods. 


SCIENTIFIC AMERICAN 



A Statue ef Dr, E, A, Wilson, who perished with Capt. 
Soott in the Antarctic, is to be unveiled some time next 
July at Cheltenham, England, Dr. Wilson's birthplace. 
The statue is the work of Lady Scott, and the unveiling 
oeremony will be performed by tho veteran explorer 
Sir Clements Markham. 

Phosphates in Egypt.—We learn from tho Btbliothigue 
UniverwUt, that vast deposits of phosphate have recently 
been discovered in the valloy of the Nile, on tho coast 
of the Rod Sea, and in the oasis of Dakhla. They are 
oomposed of fossils and contain impurities consisting 
chiefly of silica and various salts of iron. The largest 
bods are at Dakhla, and have a thickness of 2-3 motors, 
with a width ranging from 4-5 meters to & kilometer and 
a half. 

The International Seisraologlcal Association will hold 
its third general meeting, ooinoidently with the fifth 
conference of its Permanent Commission, at St Peters¬ 
burg, early in September, undor tho presidency of Princo 
Galitzin. The preliminary programme, just distributed, 
shows that among the principal topics of discussion 
will ho terrestrial tides, together with related questions, 
such as the elasticity of tlio earth's crust. A somewhat 
novel fluid of discussion will embrace tlio various possible 
relations of earthquakes to olcetrical and magnetic 
phenomena. 

Explosive Dust in Mills.— The engineers of the U 8 
Bureau of Mines have, during tho past year, investi¬ 
gated every mine coal-dust explosion in whioh more 
than two lives wore lost. As an auxiliary line of inves¬ 
tigation the Uuruaot has undertaken a study of other 
inflammable dusts. One investigation related to a 
grainmill explosion at Buffalo in which 33 lives were 
lost, and a oo-opur&tivo arrangement has now tiecn 
made with tho National Milling Association for carrying 
out further studies of inflammable dust in mills, the 
oust of the work to be borne by the association. 

Lessening Fatigue. —It is well known that it ljcoumo* 
fatiguing ‘to carry a hoavy weight in tho hand, such as 
a valise, for any considerable distanoo, especially because 
it hinders the movement of the lower limbs. A French¬ 
man lias found a way to prevent this inconvenience, 
which is as simple as it is practical, and all that is needed 
is to put under the arm a bulky packet, which is made 
up of a dozen newspapers folded together. In this 
way the handbag is far enough removed from the legs 
so as not to hinder walking with east'. He says that 
the fatigue is inuoh less and the weight appears to be 
lighter. 

Hailstorm Insurance.— Statistics for the year 1911, 
reoently published, show that the custom of insuring 
crops against hail is much more prevalent in Germany 
than in any other country. The total amount of hail¬ 
storm insurance carried in Germany in that year was 
$825,000,000, as compared with the following amounts 
in other countries Austria-Hungary, $202,500,000; 
France, $193,750,000; Italy, $100,000,000, Roumama, 
$100,000,000; Argentina, $62,500,000; Denmark, $55.- 
000,000; Sweden, $25,000,000; Russia, $20,()(¥),000; 
Switzerland, $15,000,000; Netherlands,$7,500,000, Spam, 
$5,000,000; Belgium, $2,500,000; Bulgaria, $1,250,000. 
In Bavaria, Austria-Hungary, Bulgaria, and the Cana¬ 
dian province of Allierta this form of insurance is con¬ 
ducted by the government.. The premiums for hail¬ 
storm insurance are supposed to lie based upon the 
average frequency of hail, and upon the kind of erop 
insured; sorao regions being much more subject to hail¬ 
storms, and some crops much more susceptible to their 
effects, than others. In parts of Italy, premiums up to 
5 or 6 per oont are paid, while in Argentina they reach 
10 or 12 per oent. 

The Sanitation Service of Porto Rico, which was or¬ 
ganized in 1911, lias recently boon much unproved 
through the establishment, by the Porto Rican Legis¬ 
lature, of an Institute of Tropical Medicine and Hygiene, 
the president of which, Dr, W. F. Lippitt, is also director 
of sanitation in the island. One of the first undertakings 
of the Institute was to organize a school for sanitary 
inspectors, in order to prevido a prejiorly trained per¬ 
sonnel for the sanitary sorvioe. To this school were 
brought last year those young men employees of tlio 
service who, by zeal and attention to duty, bad shown 
themselves worthy of promotion and permanent employ¬ 
ment, and the classes were also thrown open to non- 
employees, with the understanding that those who passed 
the examination would be given prefereneo in future aj>- 
pointments to the service. Graduates of the school are 
already doing efficient work in various parts of the island, 
where previously no persons having any knowledge of 
sanitation ware available for appointment as inspectors. 
This year, the work of the school will be enlarged, to 
include courses for health officers. So far as known, this 
is tho only sohool in the world established for the purpose 
of training an official sanitary oorps. The Institute, of 
whioh this sohool is an appendage, will also engage in 
research work. One of its members, Dr. P. G. Igaravidez, 
was sent last year to attend the School of Tropical 
Medicine in London. 
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Aeronautics 

A New Altitude Record for BalloonB is announced ui 
a liook by Dr. A. de Quervain, describing his recent 
crossing of Greenland Two members of his party, 
Drs. Just and Stolberg, remained on the west coast, 
and during the winter or 1912-13 sunt up pilot-balloons 
120 times from the Danish scientific station at Godlutven, 
Disoo Island One of these was followed with theodo¬ 
lites from the ground to an altitude of almut 39,000 
meters (24 2 miles), which exceeds liy about 4,000 
meters the greatest height ever before attained by any 
form of ocrological apparatus 

The German Air Traffic Bill. -The Reichstag recently 
took up a bill for regulating aircraft traffic According 
to the Engtneur (he lull aims, m the first, place, at minim¬ 
izing accidents, and provides for (his purpose thal all 
now aeroplanes and airships are to be Urst tested on a 
flying ground A second part of the measure deals 
with aerial navigation companies. As no such uudei- 
takings yet exist, great freedom is given to the Federal 
Council to issue regulations oil this subject Finally, 
the bill regulates by a numlior of complicated para¬ 
graphs, in which the provisions with regard to motor 
ear traffic have for the most part been adopted, the lia¬ 
bility for accidents caused by aircraft. 

Russian Air Fleet. -The Russian government lias 
drawn up a programme which provides that orders 
shall be placed for 330 aeroplanes, including IX) Sikorsky 
monoplanes and biplanes of the ordinary size and 10 
giant Sikorsky machines of the type of the “Ilya Mouro- 
mets ” For tho small aeroplanes other than those of 
the Sikorsky pattern, recourse will bo had to foreign 
types, such as tho Farmau, Dejierdussin, Morane- 
Saulnier and Voisin. Two aeroplanes will lie ordered 
from tho German firm of Rum pier and two from t he 
English firm of Sopwith, and two will lie constructed 
on the system of tile Russian Lieut Kowanko. Besides 
these aeroplanes, two dirigible airships will be ordered 
in France and one in Russia. The programme will t>e 
completed by the autumu. 

Atmospheric Pressure at Great Heights.—It is usually 
supposed thal at great heights the pressure of the air 
is almost negligible, but the application of an ingenious 
method indicated h.v Ramsay gives interesting results 
He asserts that the green line clmraeleristic of the 
spectrum of krvplon remains visible under a pressure 
of 0.000035 millimeters of mercury Now this green 
lino is found in the spectra of tho aurora lsirealis anil it 
seems to lx* well established that tins exists frequently 
at altitudes between 100 and 200 miles, and men some¬ 
times up to nearly 500 miles But krypton is one of the 
heat lest gases in our atmosphere. It would seem, 
therefore, tliat tint density of the air at these altitudes 
is by no means negligible, as whatever the cause mnv be 
of the presence of krypton there, it could not remain 
there unless the air {mssessed an appreciable density. 

A New French Motor. The new Pons-built aeroplane 
motor known ns "E. .1 C ” differs from the usual types 
because it uses a double pro|>cIlcr. that is two separate 
propellers rotating m opposite din'd ions, Tho motor 
is of tho kind in which the crank-case and six radial 
cylinders rotate in one direction, while the crank rotates 
in the other by mutual reaction alone One double- 
blade propeller is keyed on I hi crank-shaft and another 
of the same kind, but with inverted thread, is mounted 
on the IhmIv of the motor, one screw being just I sink 
of the other, and the pair taking an X-nlinpe when sism 
from the end The screws are designed so ilia* motor 
body and sliaft, take the proper h|h«hIs which are needed, 
there lining 800 revolutions per minute for the motor 
and 1,200 revolutions {sir minute for the sliaft, making 
a total of 2,(XX) revolutions {kt minute. But as the 
apeed ratio varies with the itinning speeds, a differential 
is used inside the crank-ease, so as to regulate the speed 
ui the proper way The present motoi is or (X) horse- 
|K»wer size 

The Proponed Exploration of New Guinea by Airship, 

which has already been mentioned in these columns, 
does not seem hkclv to lie realized m (he near future. 
The original plan of Lieut Graelz and his colleagues 
(some of the latter being scientific men of considerable 
eminence in Germany) was to raise the money needed 
for the expedition, alsmt $750,(XX), m the three countries 
exorcising sovereignty in New Guinea, viz , Germany, 
Holland and Great Britain It has Imeu found, however, 
that little interest was felt by the Dutoli and British 
publ.es m this German project,, while even m Germany 
the raising ef funds lias not mudo much progress More¬ 
over, tile German Colonial Office has expressed dis¬ 
approval of the undertaking, chiefly on the ground 
that the frequency of thunderstorms in New Guinea 
would make such an exjiedition extremely hazardous. 
Even if successful, it could add nothing to the world's 
knowledge of the biology, ethnology or geology of the 
island. The latest plan of the would-be ncronaultcal 
explorers is to exhibit their airship at the I’anumo- 
Pacifio Exposition, and run a series of excursions with it 
for exposition visitors in order to raise money for their 
expedition. 










N O memory liven looser lu the minds of a people 
than I he remembrance of their put-t achievements 
in arniH. It is well that thin is ho, for the Inspiration 
of the past hue enabled more than one tiny nation to 
defy lt« enomloH and preaerve tt» national existence 
agalnHt all comers Tet we need to beware that this 
undyliiK recollection of nnclent deeds of valor does not 
make us reckless. It Is also true that more than one 
nation, rememlH-rlng Us dead heroes, has beaten its 
swords lido plowshares and forgotten the cunning of 
war for the cunning of trade, only to find that the 
deeds of gulliLiit ancestors will not prove effective in 
defense if we are not prepared. It is well, I think, for 
our nation to hear In mind, when the spirit of ’70 
and the memories of the mlnulemen of Islington Hrlse 
strong within us, that we may be, perhaps, over-prone 
to feel that in our hour of need there will spring up 
heroic men who, like our ancestors, will conquer because 
the) know not how to fail. Man against man we wilt 
have nothing to fear, but to-day i( Is not onlv nuiu 
it gainst uiau, hut machine against machine as well. 
The man will always In- equal to the occasion. For 
every crisis a inau will Hrlse Hut while the man is 
greater tliau the ship. In our day Hie master man 
cannot win ns aforetime unless we have the best ships 
and tile ts‘8t guns 

It Is this feeling, In my Judgment, more than any 
other, that leuds so many of our people to shut their 
eyes to the cold facts and declare that u nation which 
In Its infancy humbled tbe pride of Kiigluiid on the 
sen has no need of llontlng fortresses of steel to de¬ 
fend It In tills, its high noon tide of mature greatness 
That such is the view of no small portion of our fienple 
cannot lie denied. Congress j s peculhirl) sen¬ 
sitive to what the voters think, and no Con 
gress would have cut our waishlp construe 
tlon to one battleship a win In Hie face of 
the ambitious naval programmes of other 
powers had nol a majority of the congress¬ 
men felt, Ht the lime, that the inters “buck 
home” rested secure in their ilieam thill, lu 
some way or other, dreadnought or no dread¬ 
nought, this nation would tlnd some niirueu- 
lous way of defending our shores against u 
isiwerful foe. That a clearer vision came 
inter, and that the people lime made it evi¬ 
dent to Congress that a majority do not so 
hold, does not destroy the fact that this mis¬ 
placed confidence exists in no small degree, 
particularly In those States far removed from 
our coasts. 

Glories of the Past and Present 
Necessities. 

I speak with greater assurance of this 
because the same feeling instinctively |mt- 
vades my own sub-consciousness. Over the 
mantel hy my desk hangs the sword of John 
Paul Jones; at the other end of the room, 
the silver urn presented to tbe great Hull As 


1 look first on one and then the other, all the cold facts, 
so ably presented to me by the naval experts—men of 
the highest scientific knowledge, who have sjwnt their 
lives in studying this subject—lose, for the moment, 
their convincing power, Htid the feeling comes over me 
that with-such men as naval captains a probable defeat 
U|K>n the sea Is foolish to consider. It is only when I 
turn to took directly across my desk at the model of the 
“Oklahoma”—so little like the white-sailed ships of 
the line, so scientifically grim nnd strong and impreg¬ 
nable, the physical embodiment of tho cold science of 
to-day that alms entirely to eliminate the personal 
equation—thHt I again realize that more than a glorious 
spirit is needed to win a modern fight at sea, although 
now aud alwnys initiative, resourcefulness and courage 
are a trinity of determining factors lu the crisis of 
buttle. 

The stricken captain of (he next naval engagement 
will not die leaning against the mainmast, with the 
shadow of the enemy’s sails falling across the deck, 
rallying his men to repel boarders. He will perish 
helplessly, in spite of courage unsurpassed, In h conning 
tower built like a burglar-proof safe, from n shell fired 
by an almost Invisible enemy seven miles away, out of a 
gun that was isilnted by strict mathematical rules after 
the working out of an elaborate nlgebralcal equation. 

I urn mentally convinced, as any reasoning man who 
has studied the subject must be, that our Navy should 
be strengthened. I subscribe to much of the argument 
In the series of articles In this paper, to which I con¬ 
tribute this closing number; but if, in spite of tbe ad¬ 
vantages given me by iny position to learn tbe whole 
l ruth, It Is hard for me to shake off this Instinctive feel¬ 


ing that oar nation needs no protection beyond its own 
brave citizens, how much more roust those living far 
inland, whose only knowledge of dreadnoughts cornea 
from the illustrated papers, hold to the view that 
Providence will protect our country without tbe need 
of dreadnoughts, and that an adequate navy Is merely 
a needless national expense. 

The Navy and the People ot the Inland. 

I sometimes fancy that our naval officers flail to 
understand the extent and depth of this feeling through* 
out the country. It is a point of view impossible to 
men like themselves who, from the day when they 
entered Annapolis, have had cold facte and figures ham¬ 
mered into them regarding the necessity of a defensive 
fleet to any country whose eoasts are worth the har¬ 
rowing and whose (torts can be made to yield vast trib¬ 
ute to an attacking fleet. Because the popular point of 
view of thlB and kindred subjects is impossible for tbe 
trained naval man to understand fully, our wise fore¬ 
fathers decided that a civilian should be placed at the 
head of the Navy, a man who. understanding the feel¬ 
ing of the nun-military people, can best adopt measures 
and frame arguments that will convince them of tbe 
imi>eratlve need of adequate powers of defense; for I 
bold that no one can convince until he understands 
what doubts are to be removed. In my own case, when 
I became convinced that loyalty, unswerving patriotism, 
aud an exact scientific knowledge of the fleets underlay 
the insistent demands of the Department's naval ex- 
Iierts for an adequate Navy, the problem as laid be¬ 
fore me took this form: Many people believe that 
an increase In tbe Navy is needless. This belief 
is Instinctive and not founded on an investigation of the 
facts or knowledge of the subject. To con¬ 
vert a majority of these people, it would he 
' useless to publish pages of statistics of num¬ 
bers of ships, relative displacements, com¬ 
parative muzzle energies, armor efficiency, 
steaming areas and kindred data, because the 
majority ofthem would not take time to read 
■ueb tabled, nor attempt to understand them 
It they did. Their gravest objection to as 
adequate navy is because of their belief that 
the Navy represents an expense to the Gov¬ 
ernment without 1 compensating benefit In 
return. The task that lies before the Seefe- 
tary Of the Navy, who understands this Ant¬ 
ing on the one hand, but who has become con¬ 
vinced of its erroneousness on tbe other, 4a 
to find some way to secure at least the pas¬ 
sive support of these people. 

Can the Navy Be Made “Practical *7 
finch being tbe problem, It would seem 
that If a way could be found to convinoo 
this portion of our people that the Hazy je ; 
sot merely an expense, hut ao economio fts- 
set to the courftry and a goad bootees* t* 
vestment of tbe taxpayers’ money, It trapilv;,, 
go a long way toward a solution of tt*sttu- 
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5KW « vnawoMiy, Urn not 1 b tbs money spent, 
'Mf tawJOBOO meet tetan Iran gainful Industrial pur- 
#•**!: <Wf **• »»•* apont on the Siri, It must not be 
fWWitev'goe* tatetatiln l#to the taxpayers' pockets, 
tm'Wty large extent Urn Navy is not like the rich 
*■****» «*• goes abroad to speod Ids money, but the 
tuade'aMfropriated are used to pay American work- 
men mad American merchants and American manufac¬ 
ture**, sal Is, In time, distributed among other Ameri- 
oan ^ttsem, so that, la the end, practically all of It 
dMs tack Into the taxpayers' pockets from which It 
asms: hut If the country loses the productive services 
smamUy at 90,000 mat. It Is a seal economic loss with¬ 
out compensation. Mow, It Is praetically universally 
admitted by students of economics and political econ¬ 
omy that the best Investment a great and powerful 
nation JUm our own can make 





Electrical acbool, Navy Yard, New York. 

men, particularly along Industrial lines, and that the na¬ 
tion which has the most efficient and well-trained dti- 
sens, skilled to use their heads as well as their hands, Is 
most certain to win In the fierce competition for the 
world’s industrial supremacy. On this point, the theor¬ 
ists and legislative bodies of the great nations of the 
world are agreed. If the legislation In all these coun¬ 
tries In the last few years means anything. 

Naval Appropriations for Education. 

You do hot hear of legislative bodies In our country, 
or in any other, aqueeaing to the last degree appropria¬ 
tions for education; and In Germany, which in one of 
the leaden In all scientific and Industrial movements, 
provisions for the education of the workman along the 
lines of his profession are being constantly increased. 
In our own country, he would bo a brave congressman 
who would dare to say that the hundreds of millions 


to osatmaad tiny mint first learn to obey, and in 
addUfeih CUB train their hands to be skilful in the 
Industrial arts, it will surely be something really 
worth while. 

What the Secretary of the Navy tg Trying 
to Do, and Why. 

I am not, here, discussing the necessity for 
increasing the Navy In any case, but of 
trying to turn what some consider a nec 
sary evil into an Important factor In the 
development of the nation and, In so 
doing, securing the snpport of those 
who remember only John Paul Jones 
and forget what happened to an Inferior 
fleet, though manned by brave men, at 
Santiago. I have tried to elaborate In 
detail the reason underlying my ef¬ 
forts to make the Navy a great school, 
as well as a greater enforcer of the 
peace. As for the details of what has 
been done along these lines, the newspapers 
have told them In full; the daily classes for 
the sailors, the technical 
training and opportunities to learn a 
useful trade now offered all enlisted 
met)—ell this has been printed many 
times. 

My purpose here is to make my reasons 
plain. There have been many merry 
quips by newspaper paragraphers, and 
sometimes a serious misunderstanding 
of the alms of this new policy, and I 
would like the public to understand Just 
what the present Secretary of the Navy 
Is trying to do and why. To the ques¬ 
tion : Hus this plan, so far as It has 
been In operation, given evidences of 
success? The best answer lies in the 
enlistment figures. I have had prepared 
u chart showing the enlistments this 
year as comiiared with the year prevl 
mis, which Is reproduced for the first 
time with this article. It will be noted 
that from the 4th of March, 1013, 
until April of that, year, the rapid 
decline In enlistments of the year previous 
tlnued. In April It was definitely published that 
the fleet would visit foreign shores, autl I the 
announced that It wus my purpose to add what 
has been described us the “liberal education of 
travel" to my other educational plans for 
the seamen of our Navy. In the next 
two months tho enlistments Increased 
far beyond tho highest point of the 
year previous. 

After the fleet had sailed, the enlist¬ 
ments naturally (lropi>ed off, though to 
nowhere noar the low is,tut of the year 
before. In November, the details of 
my educational Ideas were made pub¬ 
lic, aud were commented upon generally 
by the papers. From 156l> enlistments In eu.vem- 


1 


ing school, Great Lakes. 


a coin (one mark) In tho machine, and his cull is auto¬ 
matically signaled to the centrul office, which sends him 
a cab from the nearest stand at which one Is available: 
the money deposited is credited toward bis fare The 
presonce or absence of cabs at every stand in the city 
is Indicated on dials at the office by another automatic 
device, and each of the machines Is provided with a 
calling-horn and a telephone, by moans of which orders 
are transmitted from headquarters. Gabs summoned 
by telephone to a customer’s home, office, etc., are also 
sent from the nearest stand by this system. The whole 
plan Insures both economy and efficiency of operation, 
as it enables cabs to be moved about promptly whero- 
ever they are needed, and reduces the total nuni- 
Iter necessary for the business of the city It no 
longer happens, „ u .. 
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ber, there was a Jump to 2,000 en- 
llstments In December, breaking all 

iirH t V-records In times of peace. Could 

better than this be made to 

Adequate Navy Large 
Enough and Powerful Enough 
to Make War with the United 
States too Unpleasant in Its 
Yeomen’s school, Mare Island, California. Consequences to be Seriously 

Considered." 

spent by the -taxpayers on our public schools was a There are still many details to be worked out, but, 
wasteful extravagance or a needless expenditure of so far, no serious objections have Hrlsen to the accom- 
mouey. If, therefore. It is necessary to make our Navy pltahment of my dream—an adequate navy, large enough 

not only a proper protection to our country, but an and powerful enough to make & war with tile Dulled 

economic asset as well, if we would gain universal sup- States too unpleasant In Its consequences to be serl- 

port to Its proper upbuilding, stud if the real economic ouely considered by any foreign power, and, at the same 

waste of our Navy at present is in the men withdrawn time, a navy that will receive young boys with untrained 

from Industrial pursuits to man our ships, why cannot habits and little technical skiU and transform them 

the remit aimed at be achieved by taking these men into young men trained to discipline, physically fit, and 
during the time they are In the service of the Navy possessed of a practical knowledge of technical me- 

and training them to the highest degree, so that on chanlcs, that will enable them to bear more than their 

their return to civil life they will become*a. hundred- share of the work of making our nation the greatest 

fold more efficient Industrial unite .than they were In the world. If this policy la successful, if this dream 

before? comes true, may we not claim that our Navy is no 

If we can do this, It seems to me we will make the longer a noco ee a ry, though regrettable expense, but Is, 
Navy In times of peace a national onset that will be In reality, In a large sense an economic asset to our 

well worth the money, I fret that the Navy presents country? 

a great opportunity and should play a great part In —*- 

the training of our young men. Consider the situs- An' Automatic System of Calling Cabo, known as 
ttonl Ben ere 60,000 young men, In part suffering the “Autorof' system, 'Is described by the American 

from the handicap of limited educational opportunities, consul general at Hamburg, where the system has re- 

and In part, of the type which makes the poorest Indus- oently been Installed. Machines bearing an external 

trial obit, the type that chafes at the strict discipline resemblance to letter-boxes have been placed In all 

of heme ami testacy, and that tana to wander abroad parte of the city, and are connected by wire with a con- 

and see ha things, ft tee Navy can take these men, tral office. Those machines serve as cab-stands, though 

•4Vance their seboeUxx* education while, at the same it frequently happens that there la no cab at the stand, 

thile, ttatei&y team to AtecfpUae, until they realise that In the latter case a customer who wants a cab deposits 


Idle vehicles, while others, where cubs are urgently 
wanted, are bare. 

The Biological Survey and the Forest Service have 
lieeu co-operating In the extermination of ground aqulr 
rels on national forests In California. Tho annual loss 
of range feed and groin crops from ground squirrels 
Is enormous. 



Chart of enlistments by months, 1912-1913. 

Full Uni' »hmVK month]., enllstim-iltH It, 1H12 
Dotted line allows inoiUbly enlistments In 1013 
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(The editors are not responsible for statements 
made in the correspondence column. Anonymous com¬ 
munications cannot be considered, hut the names of 
correspondents trill be withheld when so desired ] 

The Red Coloring Matter of Radishes 

To the Editor of ihe Scientific American : 

I tin vo boon Investigating tho red coloring matter that. 
Is found In tho MktnH of radiation and apple** and In 
geranium blossoms What In Its name, and chemical 
formula? 

II In an indicator, orange red In add solution, and 
lemon yellow In alkaline. In changing from the rod to 
tho yellow II goon through reasonably well dellnod critn- 
aon. purple, and green stages How do you account for 
this color change? 

It seems to be very sensitive, abundantly found In 
nature, and easily extracted Why Is It not generally 
used as an Indicator"' 

1 have been unable to find anything ubout this very 
Interesting coloring mailer In any of the botanical and 
chemical reference books to which l liuve access, and 1 
hope you can give mo a little light on tho subjeot If 
no extensive research has been made along this line, 1 
Intend lo Investigate further A M 1\ 

Waxahachle, Texas. 

Tapping a Telegraph Cable 

To the Editor of the Sc-ikntific American - 
The writer is In charge of an engine-room which hap¬ 
pens to be built close to where a telegraph cable leuves 
the shore for England. 

Hefnre thoy enter the cable (he telegraph wires are 
ear fled overhand from Hie Island post office and pass 
within five feel of this building 

In tho course of experiments the writer found that 
It Is possible, by merely eoimoeltng a telephone receiver 
to any part of Ihe engine and connecting the other ter¬ 
minal to ground, lo read Ihe Moise code messages pass¬ 
ing on the wires outside 

An Iron air pipe connected with the engine and pass¬ 
ing overhead, within the building, for about 20 feet and 
then dropping downward Into the earlh seems to be 
the means by which these Inductive messages are re¬ 
ceived 

Having proved the possibility of picking up messages 
In this way the writer has no further desire to continue 
the experiment, which Is of Interest as showing what 
It is ismslble to do, sitting Inside a building, with no 
outside connections whatever. 

On one occasion it message from the local post odlce 
was read, passing to isindon, announcing the sailing of 
■ certain vessel 

Confirmation of the correct reading of Ihe message 
arrived a few minutes later, when the ship referred lo 
was mho) sailing outward. Edwin O Catfohij 

I'latte KougPre lighthouse, Guernsey, England. 

The Tide Predicting Machine 

To the Editor of the Scientific American • 

in view of the general tone of an article appearing In 
your Issue of March 7lh, entitled “A Grent Brass 
Brain." and other articles of like Import which have 
appeared fimn time to lime. 1 deem II my duty to take 
this occasion to slate publicly that the fundamental 
conceptions width distinguish this inuehlne from all 
other tldc-predlctlng machines did not originate with 
Mr Elseher, but with mi self So far as comparisons 
are legitimate, II riniv be said that iny pnrt In the crea¬ 
tion of the "new" or simultaneous” tldc-predlctlug ma¬ 
chine is quite ana logons lo lerrel’s part in reference 
to the machine which Is associated with his name Mr. 
Fischer’s part was that of a detailed designer rather 
than that of the original Inventor 
One of the Items of evidence which may, with pro¬ 
priety, be noted here Is the following 

In the Count Htirvev Keporf for 1MH (Part III, pp 
181, 182, I gave a brief description of a machine de¬ 
signed to carry on simultaneously all opera lions in¬ 
quired In tidal prediction This may lie icgurdcd as 
the first description of the new machine It was writ¬ 
ten before the Survey took up the eoiisideiatioii of (lie 
construction of a maehlfip It A Harris 

Washington, D C 

Suggestion for Tide Predicting Machines 

To the Editor of the SciENTlFii American 

1 was much interested In Mr, C II tllaudy's descrlp 
tlon of the United States tide predicting machine, No 2, 
under the heading of “A Great Brass Brain" which 
appeared In your issue of March 71 h t simple 
method has occurred to me whereby the const ruction of 
such a machine could be greatly simplified, ami the 
chain eliminated, which Mr. Fincher strove to do with 
out success 

Imagine a revolving disk A provided with an adjust 
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able eccentric crank C, tram which hangs a metal cylin¬ 
der by means of the thread B. This cylinder dips Into 
a basin of water or oil or mercury As tho disk re¬ 
volves tho cylinder moves up and down, and the level 
of the water rises and falls accordingly. This repre¬ 
sents one component of the tide, but we may have any 



number of these units working Independently at the 
same time to represent the other comitonents. The sum 
of their varying motions will lie exactly represented by 
the varying level of the waler in the basin In other 
words, Ihe real tide will lie reproduced In miniature 
in the basin A graphic record of the tide could be made 
by means of a float with a sty Pin attached. 

Detroit, Mich N P. Levin. 

Solar Haloa 

To the Editor of the Scientific American : 

The letter In your jinjier of February 7th, 11)14, from 
E. V. L Miller, giving an account of some halos alsiut 
the sun, recalled to my mind a sel of somewhat similar 
ones that 1 saw from Nonqultt, Mass., at about 10 A, M. 
on Scptemticr 14th, 1000 They struck me ns so remark¬ 
able that 1 mode a rough drawing of them in my diary 
at the time, a copy of whleh I send you 

All the lilies were more or less rainbow colored and 
were cs|s*ctall,v bright when* the Hues touched each 
other Edward M Stetson. 

New Bedford, Mnss 

I The study of solar and lunar halos, one of the most 
Interesting byways of science, np|s>ars to la* enjoying 
renewed isipuliirily in this country owing to the impres¬ 
sion created by the remarkable and widely observed 
halos of November 1st and 2nd, IIH.’t This Is espe¬ 
cially gratifying for the nsisoit that, owing to the com- 



Halos seen on the morning of September 14th, 1900. 

n. Unison; A/I, a large circle parallel to the horlaon; KF, 
a circle nround the sun, i'fl, so ellipse tangent to BF at 
tin- top and bottom points; U anil H, two straight rain¬ 
bow colored lines 


putative rarity and the <rrw*aaU 
phenomena, the perfection «f the «ttil ■ ftagnslfttai'y 
theory of halos depends upon the dOBMtititiltoiMfe' a . 
large number of painstaking observers. TH«Swre$0t- 
sons there are who maintain a vigilant lookout for 
halos, and prepare accurate drawings and deserlptlaM 
of those which they see, the greater amount of materiel 
will there bo for the use of the specialist in dealing 
with tho, at present, obscure question* relating to this 
branch of optics. 

For the encouragement of persons who have * mind 
to take up halo-observing a* a hobby It may be remarked 
that most varieties of halo arc far commoner than they 
are generally supposed to be, even by meteorologists and 
physicists. This fact is strikingly Illustrated by the 
records of the Montsouris Observatory, in Paris, where 
halos are probably observed more assiduously than any¬ 
where else In the world. Thus the commonest of bales 
—the circle of 22 degrees radius around the sun or 
moon —was seen at Montsouris on 1,817 days in ten 
years; an average of one observation every three days. 
The ordinary parhelln, or sun-dogs, were seen one day 
in twelve; and the beautiful clrcumaenlthal arc, with 
its brilliant rainbow colors, one day In 83. 

In Mr. Stetson’s drawing, herewith, AB la the par- 
helic circle; EF is the common 22-degree halo; and OD 
Is the circumscribed halo. The lines & and H, which 
he has drawn straight, but which really have a slight 
curvature, with convexity toward the sun, are the ex¬ 
tremely rare lnfralateral tangent arcs of the 46-degree 
halo; these wore observed only twice at Montsouris in 
ten years. 

A comprehensive description, with diagrams, of the 
known forms of halo was published In Scientific Amesi- 
can Huitlkment, No. 1024, and will be sent to any 
address for 10 cents.— Editor.] 

The Canadian Society of Forest Engineers 

To the Editor of the Scientific American : 

In your Issue of March 28th, you have a little news 
uote In regard to the election of Dr. B. E. Fernow to 
the presidency of the American Society of American 
Foresters. In this you say, “This Is the only organisa¬ 
tion of professional foresters In the Western Hemis¬ 
phere.” Will you kindly correct this, as we have also 
a Canadian Society of Forest Engineers, which was 
formed in 11*00, which has fifty active members and 
some fifteen associate members, Dr. B. E. Fernow being 
president ; It H. Campbell, Dominion Forester, vice- 
president ; and myself as secretary. 

Grand MCre. I*. Q. Canada Ellwood Wilson, 
Superintendent of Forestry Division, 


Motor Car Speeds and Falling Bodies 

To the Editor of the Scientific American : 

The Scientific American has been the source of much 
valuable information relating to danger incident to dif¬ 
ferent modes of travel, and since so large a majority of 
the people now ride (nml speed) In automobiles, a hint 
to them of danger tbnt but few people realise, may 
Interest Its readers 

The following computation Is designed to compare the 
speed of an automobile (or other vehicle), as seen by 
the speedometer registering "miles per hour," with the 
velocity of a falling body, passing through space at 
exactly the same rate of siieed. From the following 
table it may be seen that a rate of 40 miles per hour 
(for example) is exactly the same velocity that a fall¬ 
ing body attains from a height of 53.78 feet, under the 
law of gravity. In other wonts, a direct Impact In a 
wreck nt a speed of 40 miles i*r hour, Is the same as 
one would sustain by falling 58.78 feet A striking Im¬ 
pression may tie afforded any person, by standing on 
the lop of a battlement 53.78 feet high, and contem¬ 
plating Jumping off; and yet, his impact at 40 miles par 
hour would he the same. 

It may be observed from the formula from which 
this table Is computed <d = 0.03361m 1 ) that the danger 
Increases as the square of the number of miles per hour: 
d ~ the height of Ihe fall. 


m « the miles per hour one is driving. 

Sixty miles j»er hour (a eommon boast of "Joy aid¬ 
ers”) would tie equivalent to a fall of 121 feet 


10 miles 
15 “ 

20 " 

25 " 


35 » 

40 " 

45 ” 


00 " 
70 " 

80 " 
80 “ 
100 “ 


hour equals a fall of 3.36 feet 


7.0ft 

13.44 

21.01 

30.25 

41.17 

53.78 


86.58 “ 

101.67 “ 

121.00 “ 
184.60 “ 

215.10 " 

272.24 “ 

836.10 " 


The danger increases rapidly, especially above 66 
mile* Per hour. 8. F. KWffipr. 
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The Guns of Panama. 

The Powerful Defenses at the Terminals of the Canal 


Length. 48 feet, weight. 


T HE Integrity of the Panama Canal in, of coarse, 
of more importance to the United Htatea than to any 
other country 

Relit by money and brains, furnished by onr people, 
the comity of nations demands that its use and benefits 
be extended to the world at large in the interests of 
development and commerce; so upon Its completion, In 
time of peace, the great gates will swing open in wel¬ 
come to any vessel which sails the seas and pays the 
toll which muat be exacted for 
the maintenance of the water¬ 
way. The laws and customs of 
the civilised world and the 
precepts of International 
law are primarily for the 
preservation of peace, at 
home and abroad. Peace la 
the rule and war Is the ex¬ 
ception, and that the world 
at large may reap the bene¬ 
fits of the canal th e relation 
of other countries with the 
United States most be amic¬ 
able. To the merchant ma¬ 
rine and the squadrons of 
friendly powers, then, the 
canal stands for peace. 

But there Is a deeper sig¬ 
nificance to this country un¬ 
derlying the toil and trouble, 
the money and men which 
have gone into the making 
of this gigantic engineering 
triumph. 

The shifting courses of 
war may never be forecast¬ 
ed, and It is easily conceiv¬ 
able that from a tiny spark 
of difference between us and 
some other first-class power, 
a cyclone of events and pop¬ 
ular opinion might readily 
fan a blase of war which would bring to our coastline 
a foreign fleet, less powerful than our Atlantic and Pa¬ 
cific fleet combined, but superior to either alone. 

The successes of the greatest military genius who 
ever lived, Napoleon Bonaparte, were founded upon 
dividing an enemy superior in numbers and overwhelm¬ 
ing the severed wings in detail. Strategy, whether of 
the land or sea, has not changed in its fundamental 
principles with the perfection of modern armament; 
and to prevent the junction of our Atlantic and Pa¬ 
cific fleets, a foreign squadron, to win its way, must 
strike promptly and strike hard at the Panama Canal 
Panama Canal is Greatest Naval 
Strategic Point in Whole World. 

HlBtory shows us that the out¬ 
come of wars has laid low the might 
and majesty of niuu.v a powerful na¬ 
tion, has even swept the very individu¬ 
ality of a mighty people into an absorption 
by the conquerors, und left but a tarnished 
name on Its pages to tell of past glories. Wl 
has been may be once agalu. 
our engineering feats, com¬ 
merce, wealth, unity, our 
country, stand If an enemy’s 
mall-shod foot pressed us, 
defenseless and defeated, in 
to the ground? We should 
be broken, disintegrated, 
prostrate at his mercy,*Our 
wealth In his coffers, and his 
flag above our heads. The 
Panama Canal, the connect¬ 
ing link between our severed 
squadrons, stands, therefore, 
in Its greatest meaning, to 
the people of the United 
States, not for peace, but for 
war, and to preserve its 
usefulness to us, against the 
greatest time of need, It 
must bristle with guns suf- 


any possible foe! 

To Insure that it remains 
ours we have already 
shipped to the ports of the 
Isthmus some hundreds of 
" J * vt U««k of tfwi, 


By Charles M. Maigne, U. S. A. 

wrought into the forms of the mightiest engines of war 
ever known to man, and with these guns have gone dis¬ 
appearing carriages and ammunition, electricnl appli¬ 
ances, and searchlights, Bhlploads ot steel girders and 
a countless array of cement barrels containing the gray 
dust from which the concealed gun emplacements will 
be built. 

Suppose the canal were not amply defended. Before 
the impending crisis of naval battle between the Heels, 
the invading ships would have overwhelmed the slender 
defense and shattered 



Panama Canal Defenses—14-inch breech-loading rifle. 

00 toon; wolglit of projectile. 1,000 pounds; range. 18.000 yards; penetration, l.'t Inches 


it until they could glide into the locks nud take their 
choice of pushing through in an attempt to crush our 
weaker fleet on the far side, or lay a charge of high 
explosive within a lock wall or the Oatun dam or 
wreck the gates, and then decisively defeat our small 
fleet on this side before our opposite fleet could round 
the Horn and effect n Junction. 

Suppose the canal were sufficiently defended While 
the foreign fleet was pounding awuy in a vain attempt 
to silence our land guns, summoned by wireless, both 
of our fleets would tie hurrying down their coasts to the 
canal; and, with the army’s triumphant guns holding 
.off the enemy, the far fleet would slip through the 
cuuul, the Junction would be effected, and the enemy 

crushed by our combined fleets. Let us see how these 

defending guns will be placed. The plan of the fortifi¬ 

cations will not be given oul; but ordinary reason 
tells us that the guns will be about evenly divided 

between tho eastern and western entrances to 

the canal. The hills near the sea will 
shadow dun, turf-covered emplacements. 

1 and large, will each nurse 



Canal Defa n aea .. 1 8-Inch mortar. 


Lmgtb, JO <Mt 8 laches; 


In Us hrenHt the sunken mortar pits, also concealed: 
and It is even whispered thut caissons will sink to the 
bed of sandbnrH and support artificial Islands of concrete 
and steel in which will be emplaced Invisible batteries. 

At war’s approach, the fairways will be strewn with 
mines, to Ik* exploded, either on contact with an enemy’s 
hull, or by the pressure of a llnv key in u secluded 
bouse, from which telescopes lmve marked the npproach 
of Ihe hostile ships and where dexterous fingers have 
plotted on maps the positions in the mine square of the 
doomed vessels At night, the quiet fingers of great 
searchlights will sweep over the mine fields, and an 
attempted raid by small 
boats will be checked and 
crushed by the rapid-fire bat¬ 
teries which guard the plant¬ 
ed mines 

The guns which will con¬ 
stitute the main strength of 
the defenses will be of vari¬ 
ous Hires Thief among 
them will rise the giant 
111-Inch gun, the most pow¬ 
erful In all the world Then 
will come the 14-inch rlftps, 
surpassingly deadly, the 
12-inch mortars, against 
whoso plunging shells no 
ship's d«*ok nrmor may avail, 
nnd the tf-lneh rapid-lire 
guns, to cover Ihe mine fields 
In the history of warfare 
there have been guns of larg¬ 
er bore than that of tbpse at 
I'annina. During the civil 
w a r, smooth-bores hurled 
Rphorlcal shells of 20 inches 
diameter, and there is the 
well authenticated story of 
a Turkish gun with a bore 
of 24 inches; but neither of 
those guns would have the 
slightest effect ngnlnst modern armor, and their rnnge 
was about equal to that of our .10 caliber rifle, now In 
the hands of each Infantryman 
The range of the 10-1 neb gun is about tweuty-one 
miles at an elevation of 45 degrees, nnd the shell that 
twists Its swift way high above the plane of sight 
weighs 2,400 pounds. There is no nrmor In the world 
can wllhstnud the terrific impact of this mighty missile, 
propelled by a charge weighing 050 pounds, 

The conical shell Itself lacks but I wo Inches of being 
0 feet long, is taller than the average man, and It lias 
an average penetration of 17 inches of the hardest 
nrmor at all the fighting ranges There is no such 
nrmor afloat. At the mii7.r.lc, the nhell will jametrate 
25 inches of nrmor. 

It requires ubout sixty men to serve this gun. Of 
the sixty I here are about twenty-five actually operating 
the gun Itself, the remainder nre ongnged In the neces¬ 
sary occupations of receiving the range nnd elevation 
and computing firing data, In telephone service and 
mngnEiiie service, und in supplying the gun with its 
charges and projectiles The service rate of Are, sus¬ 
tained In battle, is about one 
shot a minute, delivered with 
marvelous accuracy. It U 
entirely possible to greatly 
Increase the rate of Are, but 
anv such Increase will al¬ 
ways be at the expense of 
accuracy, and a discharge of 
(lie gun costs far too much (o 
waste uniniuultlon for the 
sake of n mere record. 

One shell from this gun, 
vv 11 h the charge, costing 
about |t.(r27.50, should it 
find its Idllel, as It probably 
will, would prolmldv disable 
a battleship costing in the 
neighborhood of ten millions 
of dollars The guii-iuakcr* 
have rather the better of the 
eom|K*tltlon with the minor 
manufacturers Ships are 
now carrying about their 
limit In steel armor 

The 14-lneh guns, which 
like the Mi-Inch will be 
{Concluded on page .184.) 


; range, ttt.UOO yards; 
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Tlie Defense of the “America’s” Cup 

Construction, Sail Plans and Leading Characteristics of the Three Cup Defenders of 1914 


iVlSi-V 


a»t the BritWh chtilleugliig yacht and the 
XT three cup defender* are plated up and practically 
ready tor launching, all of them having lima passed 
iliba atafle when pay knowledge by the designers of the 
plana of Uwlr competitors, would come too late to have 
any affect upon the final Issue, the Sciehtific Ameri¬ 
can takes much pleasure In presenting to Its renders 
tub find authentic information regarding the three cup- 
, defending yachta. That so much authentic technical 
information should be available far publication upon a 
subject lit which the American public Is so vitally Inter¬ 
ested, is an encouraging sign of the times. The old 
jmHcy of maintaining profound secrecy, long after it 
has ceased to be necessary, has happily passed away, 
and the phbllc Is to be congratulated on the more liberal 
and sportsmanlike pblley which recognises the wide- 
spread national 
Interest In the 
atruggle tot the 


a larger displacement, a smaller draft, u sweeter form 
with sharp ends—a form which would have a much 
easier motion in a seaway than the old scow form, 
which pounded heavily and was extremely wet In going 
to windward In a short sea, 

A comparison of the cross sections or the three chal¬ 
lengers of the present season shows the modifying effect 
of the new role. The bilges are easy, the deadrlse of 
the floor Is steeper and the turn Into the keel at the 
garboards Is much fuller than In the yachts built under 
the old rule. The new rule favors displacement; that 
Is to say, the yacht with the larger displacement, other 
things being equal, will have the smaller rating and 
the larger time allowance, Considered from every point 
of view, the cup yachts of the season 1014 are much 
abler and more satisfactory sea boats than their pre- 


floor at flip garboarils Into the keel "Vanltle" shows 
the least departure from the yachts Imllt under the old 
rule, and, of the three bouts, her bilge Is hut dot. her 
floor flatter, and she is more cut awo\ ,il tbe gnrhonidx, 
where the turn from floor to keel is miller h |mrp 
"I)eflnnee” shows a Cross-section midway lielivwn the 
two. The effect of these midship sections N shown in 
the other dimensions of the hulls Thus "Resolute” Ims 

much shorter overhangs than ..(tier two boats, both 

forward and aft, luu overall length on deck being onlv 
J0»J feet 15 Inches, as against 115 feet In Iieflauee” and 
lift feet In "Vanltle" !S|ieaklng lumulh, It may lie 
said that while the differences In midship section are 
not very great, "Vanltle" suggests something of the 


’-section nud “Resolute” the V s 
flauce” midway between the (v 




lib the 


Then 


New Rule of 


The thr 
yachts have been 


- DEFIANCE - Z2'6” - 

- YAN/T/E - ZZ'O” - 

- HEEOLUTE - 2/'6" - 


new role of meas¬ 
urement which 
will govero thla 
year’e series of 
race*. This role 
was drawn op 
with tbe object of 





facte of the old 
rale. Under tbe 
old rule there was 
a tax on water¬ 
line length and 
nail area and on 
nothing elm. Pro¬ 
vided the yacht 
did not exceed 
00 feet on the 
waterline, the de¬ 
signer might make 
her as broad, us 
deep, and as long 
on deck as he 
pleased; and he 
was at liberty to 
give her as large 
a sail plan as he 
wished. I ti d e- 
termlnlng the rat¬ 
ing of the yacht, 
that Is, the allow¬ 
ance she must 
give to or receive 
from a competitor, 
the waterline 
length and the 
sail am, only, 
were taken Into 
consideration. The 
greater her water¬ 
line length, the larger her sail area, the greater would 
be the allowance which abe had to make over a »n-»ille 
course to her competitors. These were the only restrlc 
Rons. Working under this rule, It was found that a 
yacht with a broad, shallow and generally scow-shaped 
hull, with long overhangs, eurrylug a great mass, of 
lead at tbe bottom of a deep keel, and driven by a 
vast spread of nail, produced the fastest yacht under 
the average weather qpndltions off Handy Hook. The 
most extreme yacht built under the rale was the 
"Reliance,” which, on a wnterlthe length of Just under 
ninety feet, was over one hundred and forty feet In 
length on deck, and spread, the enormous sail area of 
over sixteen thousand square feet of cantos. The bilges 
Wefe hard and carried well out into the ends, the turn 
af'the garboards from the floor Into the keel was sharp; 
and ft was the boost of Nat Herreshoff. her designer, 
toot tbe "Reliance” had the largest sail area In pro¬ 
portion to the wetted surface of the bull of any yacht 
that had ever been bunt. 

The racing yachts built under this rule lost their 
usefulness as soon as the cup contests were over. Their 
spars were too big, and their hulls too shallow, and 
their draft too great, to render them useful as cruisers; 
and meet of those which Were built for the last four 
' 'toeMi'Wf .Menu hid to.be broken up and sold for Junk. 


•Dc- 

nbl.v not much 
difference In the 

displacement of 
the three yachts, 
w til ell In some 
thing over one 
li ii n d r e d tons 
The Gardner bout, 
"Vnnltic,” with 
her hurdcr bilges 
shows n more 
powerful form 
than Nat ITerre- 
shoff's "Resolute," 
u n d in reuchlug 
a n d running, or 
at any time with 
sheets stHried, she 
should be the fast 
er boot, lu wind¬ 
ward work, and 
particularly In n 
confused sen, we 
should Incline to 
fiiMir tbe chances 
of "Resolute " 

The moNt Inter¬ 
esting feature of 
difference in I h c 
three yachts is the 
sail plan, and II 
will come ns a 
null I cr of surprise 
tlint the llerre- 
slioff bout curries 
u spread of snil 
which Is surpris 
I ugly less in nicu 
Mki( i that of the 
other two yachts, 
the "U e s o | ii t e" 
spt ending S.lks 
sqiime feet, "Vnti¬ 
lth 1 ' ti.MPi square 
feet, and “Deli- 


1I.SU1 square 
1.031 


Midship sections of the cup-defenders. 

deceasors of the last four or live contests for the cup. 
Although the construction is very light, the materials 
have been so well dliqiosed that the yachts are amply 
strong for the work they will have to do. Moreover, 
they will tie available, when the races Hre over, for the 
regular yacht club reguttus which are annually held on 
our coasts. If their future owners wish to turn them 
Into cruisers, there is sufficient head room to enable the 
Interior of their hulls to tie bulkheaded and furnished 
with the necessary cruising accommodations. A reduc¬ 
tion in sail plan can be made without any serious nsluc- 
tlou of the speed, and ttie boats can tie handled, under 
this reduced rig, with crews of moderate slue 
Points of Similarity and Difference. 

In respect of two of the principal dimensions the 
three yachts are alike. Each Is 74 feet 0 Inches In 
length on the load waterline, aud the draft of each 
Is 13 feet 0 Inches. Also, there Is not much difference 
In the beam, only one foot, In fact, lietween the nar¬ 
rowest, “Resolute," and the widest, “Defiance,” whose 
width Is, respectively, 21 feet 0 Inches nud 22 feet 6 
Inches. “Vanltle" comes between with a beam’of 22 
feet 

Of all the drawings, the most Interesting aud In¬ 
structive Is that showing the midship cross sections 
superimposed. From this It will be seen that “Reso¬ 
lute” has the fullest and deepest underwater body, 
with an easy bilge, steep floor, and s full tarn from the 


shoff boat The modern tendei 
and rclntlveh narrow Is show i 
yneht, and HiIh lx purtteulurly- 
"Resolnto” on u base line of 
height from main Ihioiii to to| 


feet, 

square feet more 
than the Ilerre- 
ie,v lo make the rig lofty 
i In the sail plan of each 
uolteeolile In "1 lellnnce" 
131 feet tuts a vertical 
nuiist truck or 125 feet; 
“Vanltle” on n bane of 141 fool II Inches allows a ver¬ 
tical height of 131 feet, whereas "Defiance" on a base 
Hue of 131 feet (I Inches has the enormous height of 
1411 feet. Both “Resolute” nud ' Vaultin'' eurry double 
heudsalls, nud the division of the base line for the for¬ 
ward and after triangle Is about normal practice. In 
"Defiance," however, the must has lieen stepins] far for 
ward, and tbe bulk of the suil urea is concentrated in 
the mainsail. Her boom has the enormous length for 
a 75-footer of 1HI feet, ns against sn feet In "Vanltle' 
and 75 feet In "Resolute” From the forward side of 
the mast to the end of the bowsprit of "Defiance" 1- 
42 feel H Inches, ns against 54 feet In “Resolute.” mill 57 
feet 8 Inches In "Vanltle" It Is needless to xuy that 
"Defiance” carries only h single headsutl 
The concentration of so much of the sail urea in one 
large mainsail has been favored by George Owen, the 
designer of "Defiance." In the expectation of securing 
fine Weatherly qualities In going lo windward The¬ 
oretically, "Defiance” should point high uud foot fast 
while doing so; hut, us everyone who has handled the 
wheel or tiller of yachts rigged tu this fashion knows, 
she la liable to be a very difficult bout to steer. The 








DIMENSION*, 1TO.. 


Length ovor *11 
Load watorllm, 

Draft 

Beam 

Forward over-hang 
After oror-hang 
Mart, dock to rap 
Topmast, cap to true! 


i by "Defiance” of this rig will lend a special 
loteroat to the long series of contests which will lake 
place during the present season betwtssn these three 
boats, t o deter¬ 
mine which of 
them shall be 
selected to meet 
Sir Thomas Up¬ 
ton's “Shamrock 
IV." 

Construction of 
the Yachts. 

“K S S O LUTJS"— 

The construction 
of “Resolute" fol¬ 
lows In general 
that type which 
HerreshofT origin¬ 
ated In "Constitu¬ 
tion” and "Itali¬ 
an c e.” 11 con¬ 

sists of a aeries of 
deep web-frames 
varying In depth 
from K to 12 
Inches, with light¬ 
er frames be¬ 
tween, and longi¬ 
tudinal fram I n g 
following the 
line of the seams 
of the bronze 
plating The plat¬ 
ing Is laid on with 
flush seams and 
butt Joints It 
consists of 5/32 
Inch manganese 
bronze, and the 
lowest or gar- 
board stroke over¬ 
laps the lead 2 
feet, the lead be¬ 
ing covered with 
brass sheeting 
1/32 Inch thick, 
intermediate with 
the deep web 
frames, which ex¬ 
tend entirely 
around the hull, 
are shorter and 
lighter frames, 
three between 
euch web There 
are two mast 
steps, sjiaced 311 
Inches apart, cen¬ 
ter to center The 
mast Is built of 
nickel steel, 
stiffened with 2% 
by 1% Inch bulb 

nickel stiffeners. It Is 20 Inches In dlnmeter at the 
foot. The topmast, 12 Inches In diameter, is of wood, 
and It foots uiK>n a steel cone within the steel 
mast and 5 feet below the cap The lead keel 
It placed between web frames 29 and 45 It measures 
26 feet 11 inches on top and Is 4 feet (i Inches deep at 
the heel and 5 feet 6 Inches deep at the nose. The 
length of the lead on the bottom Is about nineteen 
feet The "Hesolute" Is decked with aluminium plates 
7/32 of an Inch thick, the whole deck being covered 
with canvas, sanded 

"Vanitie” —The framing of “Vanltle” consists of web 
frames 10 Inches deep, eight In all, which are spaced 
as shown In the drawing. The framing extends from 
the keel plate up to the covering boards, and consists 
In addition to the web frames of 8-Jnch by 1%-inch 
Dangles. The “Vanltle” Is plated with manganese 
bronze, which varies from 3/10 of an Inch to 7/32 of 
an Inch In thickness. 

The most In a hollow steel spar 20 Inches In diameter, 
and the mast Is located between the web frames 
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on stations 27 and 80. The lead keel measures 84 feet 
on top, and It to 2 feet 10 Inches deep at the heel, and 
4 feet 8 inches deep at the nose. It Is secured to the 
hull on web frames 38, 41, 46, and G4 

“Dsmrtoic"—The hull of the “Defiance" to con¬ 
structed of steel framing, overlaid by two tblcknessee 
of wooden sheathing. There are 73 frame stations, and 
every tenth station to a deep web frame. This framing 
to tied together with diagonal straps, 3/16 Inch thick 
by 6 inches wide, riveted to the outside of the frame. 
Tho Inner sheathing of the hull consists of % Inch fir, 
and this Is bolted to the frames with bronze bolts 
Upon this Is placed the outer skin of mahogany, 114 
Inch thick, which is fastened to the Inner skin with 
bronze screws from the luside The deck plating to of 
pine. The lead bulb Is 4 feet ft Inches deep at the heel 
and 7 feet deep at the nose, and it measures about 28 
feet along the top. 

The “Kesolute,” designed by HerreshofT, has been built 


How Bubonic Pk#m taAflt 

f T will be recalled that an epMaule of kotmOepUfue 
1 occurred in Porto Rico In the s ummer at 1813, tSwW- 
lag the whole island Into a panic and paralysing bad¬ 
ness, bat fortunately resulting in only s snail less of 
life, owing to the very prompt and energetic n i l — w* 
taken by the health authorities. Tbs source of this epi¬ 
demic is revealed In the tost report of the Government 
of Porto Rico, and the revelation constitutes a serious 
charge against an official health service in another quar¬ 
ter of the world. At first it was inspected tint plague 
had entered the island through the medium of certain 
shipments of malse from Venezuela, the sacks con¬ 
taining Infected rats. Another conjecture was that it 
had come from the United States on a ship In which 
two Infected rats were found. Ultimately, unmistak¬ 
able proof was adduced that the Infection had been 
received from the Canary Islands. An epidemic of 
plague had occurred in the latter islands some time 
before the first 



Porto Rico, but 
the Sptntoh au¬ 
thorities had con¬ 
cealed the fact 
from the world. 
Moreover, the 


the Canaries have 
naively admitted 
that plague had 
existed then for 
years, but they 
thought it best 
not to divulge the 
fact! Meanwhile 
vessels from the 

Canaries had been 
allowed to dock 
freely, without 
quarantine, at Ban 
Juan and at other 


The Currant 


T HIS week 
brlnga the 
two thousandth Is¬ 
sue of our Supple¬ 
ment. Among the 
principal articles 
appearing therein 
is the account of 
Dr. Bridgman’s 
experiments on 
water at pressures 
of 20,000 atmos¬ 
pheres, or 800,000 
pounds per square 
Inch. These ex¬ 
periments have 
brought to light 
the interesting 
fact that In addi¬ 
tion to the two 
kinds of ice prevl- 
ously known to 


three more, five In 
all—Dr. V, Corn- 


most 1 
article on the dl* 


A comparison of sail plans. 

by lilm at Bristol; the “Vanltle," designed by William 
Gardner, was built by George Lawley A Son, at Nepon- 
sett; and the “Deflauco," designed by George Owen, was 
built by the Bath Iron Works, at Bath, Maine 

French Artificial Wood.— Information has been made 
public In Lyons, France, concerning an artificial wood, 
which, it is stated, will bo of great value as a substitute 
for natural wood. The new product has been found 
after years of study and practical experiments, the most 
recent of which have given eminently satisfactory results. 
Tho process consists in transforming straw into a solid 
material having the resistanoe of oak. The straw after 
being out into small pieces is reduced to a paste by boil' 
mg, to which oertan ohemioaU are added. When the 
paste has Ixxra reduced to a homogeneous mass it is put 
into presses, and planks, beams, laths, and’ moldings of 
all sizes are readily made. This new material can be 
sawed like natural wood. As a fuel, it emits a bright 
flame and little smoke. It is further stated to bo 
adaptable to the manufacture of match stems. 


locity of ocean 
waves.—The sec¬ 
ond instalment of the account of the London Aero Show 
appears In this Issue,, accompanied with thirty-two de¬ 
scriptive illustration*.—What to the smallest object 
visible to us on the moon? This question to answered 
by AhbO Moreux for our readers.—A thousand-ton form¬ 
ing press for large metal objects to illustrated and de¬ 
scribed.—C. H. Bromley explains how a carbon dioxide 
absorber for the automatic registration of flue gas 
analysts works.—The nature and prevention of dust ex¬ 
plosions in coal mines and factories to discussed in 
detail.—The temperatures in the various part* of a 
steam plant are traced from furnace to condenser.— 
Dr. J. H. Bara eh suggests a dynamic Index which 
measures heart action.—What generator and accumu¬ 
lator equipment Is recommended for different drenm- 
atanoes for country boupe electric power plantsT The 
reader will find this question answered la a mtorial 
article.—Diagnosing diseases in patients L*00 years 
old—euch to the task which Dr, Suffer has sat him¬ 
self. A note on his work wtll be found on the teat page 
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ixfmmm a miner and Uto load to- 
W gstber U the mathod used by a Mexl 
can wsapaay to ••certain th# quantity of 
ore bNwgbt to the surface. Of mane the 
weight of each mao and Ms outfit is noted 
In the weigher's memorandum book, so the 
amount of ore la figured at a glanee. The 
methods of bringing the ore to the sur¬ 
face are primitive, Indeed, compared to 
the electric hoists used in mines of mod¬ 
ern equipment. The group of peons with 
their rough baskets filled with ore Is elo¬ 
quent of the cheapness of human labor In 
.the mines of onr neighboring lands to the 
south. In some old worMngs the loads 
are still raised by the Mexicans, who 
climb to the shaft's mouth by ladders, 
bearing heavy baskets or sacks on their 
shoulders. 

Teaching Swimming With Trolleys 

A NEW system of teaching boys and 
girls bow to swim has been Instituted 
In certain Cincinnati schools equipped 



To guard against theft, miners (n Mexico ara weighed with their 
load of ora. 


may derive profit from the use of machin¬ 
ery Is strikingly shown by the accompany¬ 
ing photograph of a clever sclssors-grlnd- 
er who has recently fitted his grindstone 
with a gasoline motor enabling him to 
carry out his work more rapidly and effi¬ 
ciently than his coiiijHHltors. Not only 
does the engine propel his machine, but it 
also turns Ills grindstone for him. 

England's Oldest Fire Engine 

P ICTtrltKO in the accompanying on- 
gruvlng Is a relic of early fire-fighting 
apparatus, which Is claimed to lie the old¬ 
est fire engine In Kuglnnd It is kept In 
the verger’s vestry In Malmesbury Abbey 
The engine is sold to have bceu liullt in 
the year 1701), and saw nearly n hundred 
and fifty years of service It was last 
used at a fire In Hurt on II111 House In 
1845. In those duys things were built to 
last and machines were not scrapped, until 
beyond repair. Ah the photograph clearly 
shows, it is a hand-pump adapted to draw 
water from tanks at either side of the 




A trolley swimming lesson. 


Scissors-grindor'o home-made motor car and power grinder. 


Fire engine of the eighteenth century. 



with bathing pools. An apparatus Is em¬ 
ployed consisting of an oval track secured 
to the celling over the pool. A dozen trol¬ 
leys run on the track, and from each de¬ 
pends a rope with a belt attached. Twelve 
pupils fasten the belts around their waists 
and the swlmralug lesson Is on. They go 
through the motions of “sailor fashion" 
and the “Australian crawl” as per the 
direction of the swimming Instructor, who 
keeps watch from around the edge of the 
pool. They cannot sink, so the only thing 
remaining for them to do Is to swim. This 
“water-merry-go-round” has proven so 
successful that, others like It are to be 
Installed tn schools where a bathing pool 
Is a part of the equipment. 

Motor Car Locomotive 

R ECENTLY we illustrated In these col¬ 
umns a touring car used for passen¬ 
ger transportation on a small western 
railroad. 1'lctured herewith is another 
car used for a simitar purpose, and also 
acting as a locomotive for a freight train. 
It furnishes dally service from Westmore¬ 
land to Blaine, Kansas. Tbs rear wheels 
of the automobile are fitted with flanges 
to fit the track rails, attli the front wheels 
have been replaced by a four-wheeled 
swiveled truck. This motor-car locomo¬ 
tive Is able to banl three small freight 
cars. The picture shows the train loaded 
with six tons of freight. 

Up-to«Date Seifluom Grinder 

I T has often been said that the advent 
of mechanical operation has killed the 
small industries, but recent developments 
in engine design, especially the construc¬ 
tion of gasoline engines, are bringing about 
an opposite tendency, and the Individual 
artisan frequently finds a powerful help 
In the-adaption of snch motors for driv¬ 
ing Mb tools, or operating a dynamo which 




Combination freight ami passenger train hauled by motor car. 



The forward 14-inch guns of the "New York." 


pump cylinder, which was located ot the 
center of the machine These tanks were 
kept filled l»y a bucket brigade 

The 14-inch Gnns of the “Texas” 
and “New York” 

O N opposite Bides of one of the piers at 
tbc Brooklyn Navy Yard, find exactly 
abreast of each other, are the two latest 
additions to our Navy, the dreadnoughts 
"New York” and "Texus,” the former built 
by the Government at the Brooklyn yard, 
nnd the “Texas" recently from the hands 
of her builders at Newport News Both 
ships are receiving their finishing touches 
before sailing for Mexican waters The 
most Interesting nml novel feature about 
these ships Is their mnlii armament, which, 
in the ease of each ship, consists of ten 
14-1 neb guns. The 14-ineh gun lias never 
before been mounted on a ship of our 
Navy. Preceding the “New York” and 
“Texas” wore the "Wyoming" nnd "Ark¬ 
ansas,” and each of these ships carries 
twelve 12-lneh guns In six turrets. Al¬ 
though the "New York” and “Texas” 
carry less guns by two, they have a 
heavier broadside, for the Increase of two 
Inches In the cal liver means a very large 
Increase in the power of the guns The 
45-cnlltver, 12-lneh gun fires a shell weigh¬ 
ing 870 pounds with a muzzle energy of 
48,084 foot-tons, and It cun penetrate 15,2 
inches of Krupp armor at 10,000 yards. 
The 50-euUber 12-lneh gun, which Is, of 
course, five feet longer than the one Just 
mentioned, fires an 870-pound shell, with 
a muzzle energy of 01,044 foot-tons, nnd 
It can penetrate 15.0 Inches of armor nt 
10,000 yards. The 45-cnllber lt-lneh gun 
fires a 1,400-pound shell with a muzzle 
energy of 05,087 foot-tons, nnd at 10,000 
yards It wilt ivenelrate 151) inches of 
Kmpp armor. The penetration. It will he 
observed, is very little greatei than that 
of the 12-lnch, but the bursting charge of 
high explosive contained In (lie 14-tnch 
shell Is very much larger. 
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The Heavens in May 

The First Comet of 1914, and Its Orbit 


T HE first comet to be discovered in 1914 was detected 
by Hr Krltzluger of Bothkamp, Germany, on March 
2Wth It wan then on the borders of Scorpio and Ophiu- 
cbuH. In HI hours 12 minutes right ascension and 9 do 
green »u mluiites south declination, was moving north¬ 
eastward about 1 degree a day, and was visible in a 
small telescope. Further observations wore promptly 
secured, and the elements of the orlilt have been calcu¬ 
lated by Prof Crawford and Miss lievy of the Univers¬ 
ity of California, and by I'rof. Kobold of Kiel. The 
two sets of elements are In very close agreement, and 
show that the comet will be uenrest the Sun on May 31st, 
at a distance of 1.255 astronomical units, or 117 mil¬ 
lion miles. It is moving around the Run in the same 
direction in which the planets go, and the plane of its 
orbit is Inclined only 25 degrees to that of the ecliptic 
The circumstances of Its apparition are shown In the 
accompanying diagram. The comet's orbit must he sup¬ 
posed to lie above the plane of the i>aper on the left, of 
the line of nodes, and below It on the right—its greatest 
height above this plane being equal to about half the 
diameter of the Earth's orbit, The ih wit Ions of the 
comet and the Earth at the beginning or each 
month are Joined by lines drawn on the diagram It 
Is easy to see why It was not discovered earlier, for, a 
month or two before it was first seen, It was farther 
from the Hun and Earth (and hence much fainter) and 
also much farther south in the heavens 
AH through April the Earth gulns on the comet, while 
the latter approaches the Sun, and the combination of 
theee changes causes a rapid increase in its brightness 
During May It will be at lta best; then it will slowly 
recede from ns and from the Hun, and gradually fade 
away, though it will be brighter than It was at the time 
of discovery until the end of August 
The bert available cphemerls of Its motion now at 
hand stops on April 30th, on which date lta predicted 
position is In 13 hours 0.6 minutes right useenslou and 
15 degrees 18 minutes north declination. At this time 
it Is moving 4 minutes eastward and 1 degree north¬ 
ward is-r day, and Its rate of motion Is gradually in¬ 
creasing. Allowing for this, It appears that ou June 1st 
It will l»e in about 20 hours 20 minutes right ascension 
und 40 degrees north declination; but these are only 
rough estimates. Its path among the stars lies In 
Hercules, Lyra, and Cygnus. On May 15th it will be 
alMrtit half-way between p Oygnl and p I.yrae. 

At the time of discovery it was visible, though not 
conspicuous, 111 n small telescoia?. It will he five or six 
times us bright as this In May, but It is not at all likely 
to lie visible to the naked eye. Even at the time of 
discovery, it showed a very faint tall, 40 minutes in 
length, and when nearest the Sun it will doubtless 
have a longer one, and be a pretty telescopic object. 

Delavan’s comet, which Is sllll behind 
the Him, and almost unobservable, wun 
brightening up vapidly when last seen, mid 
will probably la- conspicuous In the 
autumn 

The Heavens. 

The student of our evening Hkies may 
well begin this mouth by looking right 
overhead. There, so high that at a first 
glance he seems almost hi the rent til, Is 
the great red star Areturus, one of the 
most splendid objects In the heavens. He 
la conspicuous to the eye for three things, 
his great brightness, his Isolation—no 
other star at all comparable in brightness 
with him being within 30 degrees dlstunee 
—and his red color Viewed with the 
telescope his brightness and color are, of 
course, far more Impressive; but, even 
with the most powerful instruments, he 
remains but a point of light, sliowlng no 
sign of duplicity, either to direct observa¬ 
tion or to the spectroscope. Measuiements 
of his iiosttlon In the heavens show, how¬ 
ever, that he is moving southwestward 
among the other stars, at the relatively very 
rapid rate of 2.28 seconds jier year. Since 
the time of Ptolemy, he has moved through 
more than u degree. This way seem a 
very small change to happen In 1800 
years; but when we pass from the appar¬ 
ent to the real motion of the star, we come 
upon a speed which no one could call slow. 

The parallax of Areturus, according to 
the final result of the long series of meas¬ 
urements made, at Yale, is 04)76 second. 

That 1 h, its difdtnce is 2,730,000 times that 


By Henry Norris Russell, Ph.D^V^t 

of the Sun. nr 43 light-years, and we see It, now as it 
was in 1871. 

Upon computing Its actual rate of motion, we find 
it to be 00 miles jier second, or Hi more familiar unite, 
824,000 miles per hour, Spectroscopic observation 
shows that this motion Is almost exactly at right angles 
to our l'ne of sight toward the star; the rate at which 


□ 


Orbit of Kritzinger’s comet. 

it is approaching us Is between two and three miles 
per second 

If removed to the distance of Areturus, our Sun 
would appear as a star of the fifth magnitude, Just 
comfortably visible to the linked eye. Even the daz¬ 
zling Sirius, if set beside Areturus, would appear ns 
a relatively faint companion, only one fifth as bright 
as he; for Areturus Is 115 times as bright as the Sum 
Why should this star lie so bright? Is It because of 
Us great size, or of high Intrinsic brightness of Its sur¬ 
face? A pretty definite answer can now be given to 
this natural question. Areturus Is a red star, and 
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the color of his light and 
certain Hoes In his spectrum afford very g 
to believe that his surface is not As hot as 
though still probably hotter than the hottett e 
furnace. If his surface is cooler than the 6tt 
will give out less light and heat per square mite: A 
lag to the best estimate we can make, bum xmtyM 
to one fourth as much. Hut it gives dot altogether £16 
times as much light as the Run; so it must bav* asrae- 
where between 850 and 450 times as many square miles 
In its surface as the Run has; that is, Its diameter atpat 
be not far from 20 times that of the Run. - 
Though Areturus must exceed the Sun In balk getters! 
thousand times, it Is very Improbable that he surpasses 
the Bun in mass to at all the same degree. We have 
no way of getting at the facts in this particular ease; 
hut in many similar cases it con be shown that stAm 
of similar brightness, color, and probable diameter 
contain but a few times as much matter as the Bun. 
Bach stars are of very low density—scnnettmes not 
more than that of atr—and must be huge masaw of 
rarefied incandescent gas. It may be bond to behove 
that a mere mass of hot Air. however big tut hot, 
could ahtne far more brightly then the Sun. Botalf Is 
not quite the perfectly transparent substance that we 
suppose. Ten miles of it will cut out fatly one quarter 
of the intensity of a beam of light, even on the dearest 
days; and, at this rate, a thousand miles of ate would 
be practically opaque, and five thousand uBm «f it 
would quite conceal the Bun. A boll of gas, millions 
of miles In diameter, seen from a great distant* would 
behave like an opaque sphere, except at the very edge, 
and, if heated, would shine brilliantly. 

Below Arctunm, rather to the right, we see Spies, 
in Virgo, which looks fainter than Areturus, but must 
be at least four times os far off, and is really much 
brighter. Lower down is Scorpio, some of whose Otars 
are still more remote and equally bright or brighter. 

Due south, almost on the horizon, appears a pert Of 
the southern constellation Centaurus. Us two brightest 
stars, a and p Centaurt, the former our nearest neigh¬ 
bor in space, can now bo seen close to the horizon from 
points in Florida and southern Texan 
Ophiuchns and Rerpena fill the southeastern Sky. 
while on the east are Aqulla, Cygnus and Lyra, with 
Hercules and Corona above them. Cassiopeia and 
Oepheus are low in the north, Draco and liras Minor 
are above the Pole, and Ursa Major Is high in the nocth- 
west. Castor and Pollux are near setting In the went- 
northwest, and I**) is higher up in the west. 

Hydra, stretching far along the southwestern hori¬ 
zon, brings ns back to our point of departure. 

The Planets. 

Mercury is in conjunction with the Sun on the 17th, 
and Is practically invisible this month. 

Venus is evening star in Taurus and 
Gemini, setting about 8:90 P. M. on the 
1st, and 9:25 on the 31st. She to in con¬ 
junction with Saturn on the 16th, the two 
planets being a little more than 2 dug. 
apart. 

Mars, too, is an evening star, in Cancer, 
moving steadily eastward, receding from 
the Earth, and growing fainter, so that 
he seems now to be only one third as 
bright as Saturn. He remains to Sight 
till after midnight, except at the end of 
the month. 

Jupiter is a morning star to Capri- 
cornu*. On the 12th he to in quadrature 
with the Sun, but being far south does 
not rtoe'until 1A.M. 

Saturn is evening star to Taurus, set¬ 
ting at 8:30 P M. in the middle of the 
mouth. Uranus to to Capricorpus, and 
comes to the meridian about 8 A. M. on 
the same date. Neptune to to Gemini and 
to observable in the early evening. 

The Moon is in her first quarter at 1:28 
A. M. on the 3rd, full at 4 :31 P, M. on the 
9th, in her last quarter at Btl9 P. M. on 
the tflth. and new at 9:35 P. M. M Ike 
24th. She Is nearest ns on the 8th, and 
farthest away on the Slut. She posses 
near Neptune on the tot, Mam {rather 
closely) mi the 2nd, Ulranna on the jfith. 
Jupiter on the 18th, Mfeycuiy on ttxrSm 
Saturn on the 29th, and Venn* an tt ' 

.And returns to Neptune cm Hto S 
Mars on the 30th. 
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New Automobile Headlight 


i HEADLIGHT which differs radically from all enemy. 


SCIENTIFIC AM0HCAN 

visible destructive rays that would actually blind the 


ber of exceedingly intert-Kting r 


leadlights, and Involves a num- 


But these rays have other wonderful properties that 


tlon and manufacture, lias been Invented by Edouard 
Cannevel, whose "Eyeball” headlight and 
Ingenious carbureter have already ap¬ 
peared in this country and have been 
adopted b> several manufacturers of auto¬ 
mobiles 

The new headlight embodies a peculiar¬ 
ly shaiaal reflector, which Is claimed to 
give rcuiarkuble results with an ordinary 
six-eandle-i>ower lamp on un automobile. 

Tests with the new reflector have 
shown Its power to be greater than that 
of any other reflector at present manu¬ 
factured. 

Ah will be seen from the accompanying 
Illustrations, the reflecting device consists 
of a series of annular, parabolic sections 
In combination with a curved mirror. 

Light rays are thrown from the lamp side¬ 
ways toward the parabolic rings and by 
them reflected Into the mirror behind the 
lamp. They increase those light rays sent 
directly from the lamp into the mirror 
and luto the roadway uhead. In this man¬ 
ner the large amount of light, "lost” 
through uncontrolled reflection from the 
side walls of the hendllght Is utilised for 
roadway lllumlnat lou. 

In order to he Hble to manufacture a 
silvered reflector of the kind used In this 
headlight, the inventor had to design u 
•pedal apparatus, which Is shown In an¬ 
other Illustration.' It consists of an air¬ 
tight bell, from which the atmosphere is Apparatui 
exhausted and In which a small quantity 
of hydrogen Is liberated. Mounted upon 
a pivot In the center of this bel) is the reflector, carry¬ 
ing at Us upper end a magnetised bar. The reflector 
revolves easily between two electric poles. Kevolvably 
suspended above the bell Is a huge magnet which by Its 
drag causes the magnetized bar inside the bell, and 
with It the reflector, to revolve upon Its pivot. The sil¬ 
ver to lie deposited upon the reflector Is volatilized by 
an electric current of (10,000 volts at the poles and 
deposited u|>ou the glass of the reflector. 

In order to protect the silver from the atmosphere 
and its oxidizing Influence, a Kjieelnl protecting sur¬ 
face of copiwr is subsequently deposited m»ou It by 
means of u nielal spraying process. 

The Marvels of Ultra-violet Radiation 

By Richard Arapu 

T HE English novelist, Wells, in his "War of the 
Worlds,” descrllies the invasion of the earth by arm¬ 
less, legless, tentacled, and lucguloocphaltc Martians, 
who destroy men, houses, forests, and fields by direct¬ 
ing upon them fluorescent green rays, that ignite and 
consume everything that they touch. 

Radiations as remarkable and almost as destructive 
as these imaginary Martian rays have lieen studied 
in physical laboratories lit recent years These are the 
ultra-violet rays, which exist In sunlight, and which 
are produced abundantly by the quartz mercury vai>or 
lamp. 

Prof. Daniel Berfhelot of the Kcole ftuptneuro do 
Pharmacia, who has made a profound study at these 
ruys, said recently to the writer 1 
“The ultra-violet rays are the most rapid ethereal 
radiations that we are able to produce. This quartz 
lamp emits rays that vibrate 7fi0 trillion times In a 
second. This prodigious number exceeds our powers of 
comprehension Our eyes are blind to these too rapid 
vibrations as our ears are deaf to sounds too high lu 
pitch Yet, these Invisible rays, which are detected by 
the photographic plate and perhaps by the eye of the 
ant, exert disastrous ad ion on higher organisms, and 
es|>eclully on man ” 

The skin exposed to ultra-violet radiation reddens, 
Inflames and peels These are the effects of sunburn, 
and sunburn is explained by the abundance of ultra¬ 
violet radiations Pi the sun's ruys 
"But the eyesight Is most grontly menaced by ex¬ 
posure to ultra-violet rays, which in u few seconds pro¬ 
duce painful conjunctivitis and ophthalmia. An ex- 
IMtsure of three or four minutes may cause total blind¬ 
ness.” 

This peculiar properly of ultra-violet rays may be 
utilized lu future wars. In the recent war In Thrace 
many nocturnal attacks were made by Bulgarian troops 
armed with acetylene torches, the dazzling light of 
which blinded the enemy and made defense impossible. 
The Invisible ultra-violet rays can be filtered from the 
green light of the mercury vapor lump by a screen of 
suitable material and color, and it would be easy to 
devise apparatus which would emit a flood of these lo¬ 


ir features of Construe- suggest more peaceful applications. 


"The ultra-violet rays,” Prof. Berthelot continued, 



and water vapor 
• with which the new reflector combine to form 

is silvered. sugar and other 

c a r b o h y drates. 

Hence, it Is not too rash to look forward to the syn¬ 
thesis of certain foodstuffs. Theoretically, we may fore¬ 
see the replacement of some of our fields of grain and 
sugar beets by factories In which food will be pro¬ 
duced from the atmosphere by the agency of ultra- 

Prof. Berthelot examining a mercury vapor lamp 
with uranium glasa spectroscope, devised by Sore! 
and Cornu for making ultra-violet rays visible. 



Prof. Berthelot holding » BiUon-Deguem mer¬ 
cury vapor lamp with double wells, designed for 
the sterilization of water. 


“At present a kilogramme of sugxr couM «4t tot*#' ■ 
duoetf in this way for sixty or seventy s on ttm es. ' 
would ooet several thousand francs. But,tt eost total* 
OUtre DevlUe, the discoverer of aland*. 

—- iam. several hundred francs to drofioes* 

kilogramme of the metal, while pure 
minium Is now worth less than two fMOgwy 
per kilogramme. 

“Science moves bo quickly nowadays 
that the partial realization of the syn¬ 
thesis of foodstuffs Is perhaps isos distant 
than some persona think, 

“The ultra-violet rays have also made 
entrance into the realm of the ferments, 
those mysterious leavens on which some 
of the oldest and most Important of human 
Industries are based. I have Inclosed 
foodstuffs—sugar, butter, and fats—in 
sealed vessels of quarts, and have effected 
their digestion by the action of ultra¬ 
violet rays, without the aid of any fer¬ 
ment 

“It seenw to me that I have here touched 
one of the mysterious secrets of life. Food 
is digested by the action of the saliva, the 
gastric and intestinal Juleee, etc., which 
contain ferments or diastases that decom¬ 
pose the foodstuffs into substances that 
the body can assimilate. 1 have digested artificially by 
the agency of ultra-violet rays, foodstuffs of the three 
great classes, carbohydrates, fats and albuminoids, in¬ 
closed In globes of quartz. 

‘Perhaps the therapy of the future will make use at 
Internal light baths, and dyspepsia will be treated by 
introducing into the stomach, instead of capsules of 
pepsin, tiny lamps that emit ultra-violet rays.” 

Protective Coatings for Objects Made of 
Plaster of Paris 

TJLA8TER of Paris reproductions of famous statues 
1 can be effectively used for the adornment at pleas¬ 
ure grounds, porches, pergolas, etc. Unfortunately, 
however, they are very susceptible to the ravages of 
the wenther. Recettes do la Matson {Household Re¬ 
ceipts) recently published formulas for protective drees- 
lngs for such objects, without, however, discriminating 
as to their comparative value. Whereupon a con¬ 
tributor to La Nature (Paris) undertook to make thor¬ 
ough tests upon this point, the results of which have 
Just been printed. For this purpose squares of plaster, 
mixed and molded in the ordinary manner, were cov¬ 
ered with various coatings and then exposed to all sorts 
of inclement weather. The first was treated with boiled 
linseed oil, the plaster being saturated by successive 
application of 8 or 10 layers. Under this treatment It 
acquired a pale brownish yellow color, and was hard¬ 
ened almost as much as If It. had been subjected to a 
borax bath. A genuine but not very durable protec¬ 
tion was afforded by this treatment, since tho plaster 
subsequently corroded, though very slowly. 

The second treatment was of wax, applied by pass¬ 
ing a hot iron over the scrapings of wax with which 
the surface had been dredged. Very little of the wax 
is absorbed unless the plaster had been previously heat¬ 
ed. A beautiful yellow color, slowly growing paler, was 
obtained and the subsequent exposure loft the plaster 
absolutely unaltered. Thu third application was of 
paraffine, which con be applied In two ways. First in 
the melted state, spread by hot Iron, and secondly dis¬ 
solved in carbon disulphide. This solution better pene¬ 
trates the thickness of the plaster. In each case the 
plaster becomes a pale gray In color and the hardness 
is not modified. Both methods afford very efficient pro¬ 
tection. The fourth material used was stearlne, scrap¬ 
ings of candle-ends being spread ever the surface by a 
bet iron. The result was a crystalline coating chang¬ 
ing the white to pale gray. The protection furnished 
was excellent 

Finally, a 10 per-cent solution of gelatine was used. 
The plaster absorbs little, because gelatlflcation occurs 
soon after deposition. Parts of the surface were 
subsequently coated respectively with alum, bichromate 
of potash, and formol. In nq case was this treatment 
successful, since the gelatine layer always dissolved 
or scaled away. 

The conclusion drawn, therefore. Is that wax, stoar- 
tne, and paraffine are the best preservatives, and since 
the last is the cheapest It Is probably best for most 
cases. It may be applied eltber by heating the suffice 
or dipping the object In a hot bath of the melted sub¬ 
stance used. 

A Memorial to Benjamin Franklin is to be ereetsd 
In what is probably the most interesting odd church Jn 
England, viz., St Bartholomew the Great, In Sttftjb' 
field. Franklin worked «s a printer in this churels, pm 
of which was then devoted to secular usee. 








Sy0*v{%ariM EWkee, OotnuMe Uohwaity, New York 
rfxtOD newspaper Momt* tbct hare appeared from 
1 thu* fd time In nffuff to the exploetoo of rabmarlno 
i nto** tqr mum of radio-telegraphy might lead the 
ordinary leader to WUere there la dancer of explod¬ 
ing powder m ag ma)n ea on war vessels, and torpedoes 
and mines located In harbors tor defense, in the dally 
uae of the wireless telegraph. Such an event cannot, 
(•however, take place without the Intervention of appa¬ 
ratus specially constructed for the purpose. 
htoP an Interasttng laboratory experiment illustrative of 
the aahlect mar be performed as follows: 

There most be apparatus tor generating 
the electric waves, known as the Hertz¬ 
ian, from their discoverer; also appa¬ 
ratus tor receiving the Impressions pro¬ 
duced by them. Like the telegraph and 
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take place at a distance of a few feet. For Its occt 
ranee, specially arranged apparatus would also 


A New Experiment to Determine the Earth’s 
f Rigidity 

A NEW and improved method for determining the 
rigidity of the earth has recently been devised by 
Prof. A. A. Mlcholsou, director of the Ryerson Physics] 
Laboratory of the University of Chicago. 

The method consists essentially In measuring with 
great accuracy the tides in two steel tubes half filled 
with water. The tubes used lu this experiment are of 


For the 

, laboratory experiment the transmitting 
apparatus may consist of the usual 
amateur outfit In the absence of this the 
sparks from an influence electrical ma¬ 
chine, the induction coil or the Leyden jar 
will be sufficient to set up the Hertsian 
waves. In the simplest form the Leyden 
jar answers tlie purpose very well. The 
receiving apparatus consists of the Bran- 
ly coherer, which is placed In series with 
a suitable electric battery, two dry cells 
being sufficient, and a relay, which in ac¬ 
tion cloeee a second electric circuit gen- 
orated by another battery of two dry cells. 

This currant Is conducted by communicating wires to 
tow exploding fuse in the mine to be exploded. 

Inspection of toe illustration will show the wiring and 
the arrangement of the apparatus tor the laboratory 
experiment Fig. 1 represent* toe Leyden jar being dis¬ 
charged by the discharging rods. Electric waves are 
represented passing outward in all directions ready to 
impinge upon receiving apparatus situated in their path. 
Wtg. 2 represente the receiving apparatus. The coherer 
is at A, toe battery at B, the relay at C, the relay bat¬ 
tery at D, and toe mine to be exploded at B, resting in 
a tank of water. 

On discharging the Leyden Jar, this is what takes 
place: The electric waves thereby generated pass on¬ 
ward through space, and acting on the coherer, its bat¬ 
tery is set In operation, thereby dosing the relay circuit, 
which in turn actuates the fuse, when the explosion of 
the mine in effected. 

The essential part of toe receiving apparatus is the 
coherer. The details of its construction are represented 
In Fig. 8. A glass tube about 2 indies in length is 
represented at F. Into this there are fitted rather 
snugly, brass or copper rods O; toe internal ends be¬ 
ing separated about one eighth of an Inch and the 
external ends having metal disks attached, somewhat 
larger than those represented in Fig. 2. The space 
between toe Internal ends of the rods is to be nearly 
filled with filings of nickel about 0 parte and silver 
1 part If the pure metals are not available for 
the filings nickel and silver coins may be substituted. 

A trace of mercury, which is desirable, may be se¬ 
cured by amalgamating the internal ends of the 
rods in the glass tube. The coherer has this pecu¬ 
liar property; the filings, In the inactive condition, 
offer a high resistance to toe passage of a battery 
current of electricity; when acted upon by the elec¬ 
tric waves they are aaid to cohere, offering much 
lorn resistance, thereby allowing a much greater elec¬ 
tric current to peas. This is sufficient to actuate 
the relay. 

The miniature mine to be exploded is represented in 
Fig. 4, about toe actual aloe. It consists of a metal 
tube with a rubber stopper Inserted at its upper end 
and another at the lower end.. Through the lower 
stopper the Insulated conducting wires from the 
relay battery pen. The^terminals are connected by 
a fine iron or platinum wire, which is imbedded lu 
the gun powder in the Inclosed Chamber. The fine 
wire on becoming Incandescent ignites the powder 
and toe explosion takes place. Interest will be added 
to toe experiment If, preceding the explosion of the 
miniature mine, toe closure of the relay current be 
made to ring an electric door bell, and if by tapping 
the coherer, the ringing may be discontinued. In a 
similar manner electric lights may be lighted on sub- 
riituting the electric light current for the relay bat¬ 
tery current. In actual practice the sending apparatus 
of the wireless telegraph would be used to set the ether 
waves in motion and the submarine mine would be at- 
inched directly or indirectly to the receiving apparatus, 
tfrom toe above desc ri bed experiment, it Is quite evi¬ 
dent that the aeddsntal explosion of mines and other 
W HM tno o Of explosives by menu of the Hertsian waves 

* la vary Improbable. An explosion hy electrical indue- 
ttan would be a very different thing, and could only 



Experimental apparatus used to Illustrate the exploding of a submarine mine 
by wireless telegraphy. 


steel, each 500 feet lu length, lying horizontally uiwn 
solid concrete foundations in trenches six feet deep, 
and are carefully Insulated against temperature changes 
and other outside disturbances. They are placed at 
right angles to each other, the one In a north-south 
direction and the other in an east and west line The 
water in the tubes communicates with chambers at the 
ends, where, by an ingenious arrangement, the change 
in level, L e-, toe deviation from the true level due to 
tidal action, can be measured to a ten thousandth of 
an Inch. 

The object of thus producing tides lu a closed tube 
is to eliminate as far as possible the unknown factors 
that play a part in natural tides, such ns contours of 
coast-line, wind, ocean-currents, meteorological condi¬ 
tions, etc. The tide in these tulws Is the rwultuut of 
two main factors; the deformation of tile earth due 
to the attraction of the moon and the tractive force 
exerted by the moon on the water directly. This latter 
force Can be calculated mathematically, and by sub- 



How the signal wires for controlling the motors 
of multiple-unit trains are arranged. 

trading thlB calculated amount from the tide actually 
obsefved toe component due to the earth's distortion is 
found. Knowing the force exerted by the moon on the 
earth, and the amount of deformation produced by this 
force, the rigidity of the earth can be calculated. 

The actual computations are far from simple, how¬ 
ever, as toe forces exerted by all the larger planets 
must be considered and various complicated correction 
factors must be introduced. 


t of Wins fat Mnltiple-nnit Trains 

By Samuel W. Belch 

T HERE are a number of pretty geometrical problems 
In the arrangement of the train signal wires which 
run through the multiple-unit trains for controlling the 
operation of the olectric motors on toe different cars. 
In order to understand the arrangement, it will be suf¬ 
ficient to assume that the motors and their controllers 
have seven speed arrangements, each of which can be 
brought about by turning current into the corresiwnd- 
Jng si>ecd-8lgnal wire, and the motor arrangements will 
be made the surne on all the cars. In addition there 
are two direction positions which require 
two additional wires. 

In the multiple-unit system these posi¬ 
tions arc selected by nine signal wires 
running through eaeli car and coupled to¬ 
gether where the ear platforms meet. 
They are connected on each ear to mag¬ 
nets, which need not be desertls-d here, 
so that If one of the speed wires utnl one 
of the reverser wires have current turned 
into them the same driving conditions will 
be set up on all the enrs A jiecullar dif¬ 
ficulty arises first from the fact that the 
direction in which a car will run with a 
given itositlon of Its reverser is a direc¬ 
tion with respect to the car Itself and not 
with respect, to the points of the corapasp, 
Thus, if a car were taken from the main 
track on a Y switch and returned on the 
other branch of the Y, it would be turned 
around and the position of the reverser, 
which originally stood for north move¬ 
ment, would now stand for Boutb movement To pre¬ 
vent n car which has thus become turned end for end 
in a train from being at cross purposes with the other 
cars, the signal wires have simply to Ite run through the 
train parallel and In the same horizontal plane 
In Fig 1 two trains are shown with the reversing 
signaling wires In the second train the middle car is 
turned end for end, Turning current into signal wires 
a a sets the reversors on all the cars to run in the direc¬ 
tions shown hy the nrrows o'and turning Into the 
signnl wires b b sets the reversers oppositely. When 
the middle car is turned end for end and the wire a is 
given current at the head ear, the wire b receives the 
Current on the middle car and returns it to wire a on 
the rear car Simple as this arrangement is. several of 
the first Inventors of train lines do not show it In their 
patents. 

The speed controlling wires require to be connected, 
wire 1 to wire 1, wire' 2 to wire 2, and so forth, no 
matter liow the cars are brought together Into a train 
In whatever end to end relation or order There arc 
two ways of insuring this One way is to put them 
on different levels and in the same vertical plane as 
shown in Fig. 2. Another Is to leave them on the 
snme level as In the cuse of the reverser wires, hut 
the train wires must be crossed as shown In Fig, :i 
The connections however must be crossed hack agHlu 
In the jumpers itetweeu cars If only the wires 
through the cars were crossed, connections would 
still lie kept right in case a car should be turned 
end for end, hut wires 1 nnd 3 would bo In exchanged 
positions In the odd iiosltloned ears of the train as 
compared with the even iiosltloned enrs of the train, 
and a car wired for position 1, 2 or 5 could not Ik* 
used lu lHisItlon 2, 4 or (I. The dllflcully Is overcome 
bj the crossings In the Jum|s*rs These are In effect 
extra sections of the train Hue so lhal the train line 
sections on the cars are only the mid numltcred sec¬ 
tions. The detachable sections Mweeii cars are 
necessary in the form of the fiexlhle juin|s>rs as 
shown In Fig. 4 to conform to the flexibility of the 
train. Ench set of terminals N hrought together In 
a head so that the coupling of ull can bo performed 
at one operation, and the three systems clescrll*ed 
are combined to secure a compact arrangement of 
the nine terminals. This arrangement at one end of 
a car or Jumper Is as In Fig 5, and at the other end 
as in Fig. tt 

As In practice there Is no rmim for the coupling 
at the center line of the train, the couplings are re¬ 
peated on both sides, either of which Is coupled ac¬ 
cording to convenience. The wires, however, cun 
have the same arrangement as for the center Hue. 
and this plan is followed In all multiple-unit Instal¬ 
lations 

Where two train lines thus become necessary, a 
simpler solution is possible, in which nil the wires 
are run parallel In each train line, but in right and left 
arrangement in the two lines. This was the ease In the 
first multiple-unit installations by Frank J Sprague, 
but it was not known to the engineers who developed 
the system at present in use. Other ways of doing this 
are shown in patents No 405,WV7, June 25th, jnM). Harry 
W. Leonard; No. 660,005, October 16th, U»oo, Frank J, 
Sprague. 
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Wide public endorsement has been given 
to the idea which Jeffery brought over 
from Europe last fall—the high speed, 
light weight, economical, four cylinder 
motor, He it was who first put this 
dominant idea into American practice- 
produced the first light weight econom¬ 
ical, high grade Four to sell at f1550, 

There are persistent reports that other 
makers will pay tribute to Jeffery by pro¬ 
ducing cars of a similar type-next year. 
Imitation is, indeed, the most sincere 
flattery and we welcome this imitation 
with hearty good will. 

The unmistakable demand for light weight 
and economy has become so pronounced 
that engineers do not hesitate to publicly 
endorse the idea which has made the 
Jeffery a big success, 

It is well known that the biggest successes 
of the industry have been founded upon 
cars of this type. Yet, during the past 
two years, the tendency towards heavy 
weight in design became so pronounced 
that people who valued economy, light 
weight and low upkeep expense were 
forced to buy low priced cars, 

For two years there was little improve¬ 
ment in the design of motorcars except 
in body details and such features as start¬ 
ing devices, Then a great wave of econ¬ 
omy spread over the country, People 
were forced to take inferior quality, scant 
comfort and sacrifice appearance to realize 


Jeffery saw that the industry was traveling 
in the wrong direction, He sent his en- 
gineers to Europe, where the best takers 
have already had the same experience 
which most American makers must yet 
go through, The high speed motor is 
dominant over there-it has made good, 
Jeffery brought that idea to America, 
Then he built the Jeffery Four at (1550 
and the Jeffery Six at $2250, Pofe he 
attained through speed instead of bulk, 

In five months orders have been taken 
for seven thousand Jeffery cars, 

Now the light, economical car has won 
the victory, The big sale of Jeffery cars is 
evidence enough of that. Ourshipments 
during the first three months of the year 
exceeded those of last year by 103 per 
cent, 

Read the clipping from Motor Age op¬ 
posite and you have concrete evidence of 
what will certainly be the dominant type 
in years to come. 

The Jeffery' Four represents that domi¬ 
nant type, 

The leading trade papers are commenting 
every day upon the superiority of the 
small, high speed motor, Jeffery intro¬ 
duced that type into America last fall, 

It is quite likely that other light Foots 
will be built, but we do not fear this com¬ 
petition because there is embodied in the 
Jeffery Four the best material that the 
market affords and the best ideas devel- 


Fortpately, Jeffery is in the best por¬ 
tion te*meet the keenest competition, 
He htf*no stockholders to satisfy, He 
is theie man in the United States who,, 
contia complete automobile factory 
and dollar’s worth of equipment is 
paid lor, He discounts all bills, There¬ 
fore, be is able to buy right. He is satis¬ 
fied fitli a small profit Therefore, he, 
can build the best four cylinder car in 
AmetiaMnd sell it at a price which 
cannot be duplicated by manufacturers 


lacking his capital, equipment and ex¬ 
perience, 

Here are the specifications which gave 
Jeffery leadership in sales after he attained 
leadership in ideas, 

SMALL HIGH SPEED MOTOR, introduced by 
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, IMPORTED ANNULAR BALL BEARINGS- 
’ endorsed by cars selling above $4,000—adopted by 

1 Jeffery. 

1 RAYFIELD CARBURETOR-endorsed by 

i dealers—adopted by Jeffery. 

VANADIUM STEEL SPRINGS 
AND AXLES—endorsed by every¬ 
body—adopted by Jeffery. 

, FOUR SPEED TRANSMISSION 

WM in Europe -demanded by the public-adopted 

DMS.A.L j hy Jeffery, 

MOST EXPENSIVE FULL 
Sgg / FLOATING REAR AXLE-most 

J costly-most quiet starting and light- 

rivmJS!* J i n g system-most expensive body in 

design and finish - Spicer universal 
-the last word with mechanics-pressure feed 
’‘9 gasoline tank - Neverleek top - oiling system 
ml best known— Bosch Duplex ignition-left steer and 
»J center control-cone clutch-wheel base 116 inches 

—demountable rims—equipment—top made of best 
material, top cover, rain vision windshield, robe 
rail and foot rest—Klaxet horn, Solar electric lamps, 
power tire pump and complete tool equipment. 

Electric lighted auxiliary dash, on which is mounted 
Warner autometer, ammeter, gasoline and oil pressure 
gauges, light switch, coil switch, electric horn button 
and two compartments for valuables, The one electric 
light switch has four positions to operate—the side, 
head, dash and tail lights, Switch can be locked in 
b any position. Tail light and dash light work on relay, 

THE WISE BUYER WILL GET A JEFFERY 
FOUR, now because next year bis car will still em¬ 
bodyall the leading construction principles. It is made 
from ne best materials that can be put into any car at 
any price. Find the nearest Jeffery dealer today. 


Jbil Office Kenos|ia, Wisconsin 
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SCSENTIF1CAMBRKIAN 


RECENTLf PATENTED INTENTIONS 

Thaw eolnmna are open to all patentee*. 
The notice! are lneerted by apodal arrange¬ 
ment with the lnrentora. Term* on applica¬ 
tion to the Advertising Department of the 

gCIBMTiriC AMCBICAN. 


Pertaining In Apparel. 

HAT nniM press,—F. Haas, *8 Wooetar 
Kt. New York. N. Y. Thla Invention provide! 
means for stretching the brim while in the 
press and under control; and provide! power 
means manually operable for exerting an ex¬ 
tra pressure upon the material forming the 
brim, said means being controllable to conform 
to the Inherent condition* of varione materials. 

Of Interest to Farmer*. 

HAYBTACK COVER.—F. A. FeaeLAND, 
Athelstan, Iowa. Thla invention bat apodal 
reference to novel and naefnl Improvements in 
rovers for haystacks The primary object of 
the Invention resides In the provision of sn 
Improved cover which will automatically adjust 



itself to a stack as the latter settles, whereby 
the stark will not only be protected, bat tho 
cover will be prevented from blowing loom in 
esse at high winds The accompanying illus¬ 
tration is a perspective view of the Improved 
self-adjusting haystack cover applied to a stack. 

SWEEP RAKE) —W. H. Seixass, Ja., Flor¬ 
ence. Kan. Tho purpose of the invention Is to 
provide the teeth of the sweep rake with means 
whereby the bay may be sufficiently compressed 
and parked on tbe stacker as to prevent It from 
falling away with the sweep rake when the 
latter Is withdrawn. 

COTTON PRHBB.—J. H, BODOII, 802 8. Oth 
Ht.. Muskogee, Okls. An object here Is to pro¬ 
vide a dog locking and releasing means for the 
revolving press boxes whereby tbe cotton after 
compression by the tramper Is held during 
the revolving of the box from its receiving 
position under tbe tramper to Its transfer posi¬ 
tion under the rsm and under tho compreaalng 
and baling box. At thla point the doga are 
automatically released so as to allow the rsm 
to raise the partially compressed cotton In tbe 
compressing and baling box. 

AUTOMATIC HAY EJECTOR FOR SWEEP 
RAKES—It. F. Lewis and J W Lewi*. Hart- 
land, Kan. Address E. R. Sborpc, Larkin, Kan 
Tbe present invention is an improvement on 
the patent granted to these Inventors, No. 
1.038.188 In the latter the bay ejector or 
hay pusher Is required to be adjusted manually 
by tbe driver of the rake In order to throw It 
Into and out of action, whereas in the present, 
tbe action is entirely automatic, tbus effect¬ 
ing a considerable saving In time and expense. 

ROPE TAKE UP.—J. C. Wir.MAMSoH, Cor- 
dole. On This device is for use in stump pull¬ 
ers and like machines, wherein a take-up or tie 
Is provided for connecting the stump to the 
(iull rope, to arranged that after the atump has 
been pulled, the take up or tie may be re¬ 
leased from the pull rope, and removed to an¬ 
other stump, end without Interfering with the 
operation of tho pull rope as it pulls the suc¬ 
ceeding stump 

WEED PULLER —D Gottfbicd, Qulndan 
Htatlon, Kansas City, Kan This device is 
capable of being held In the hand, and has 
means for grasping and holding the weeds to 
arranged that the weeds may be grasped length¬ 
wise of tbe stalk and beneath the surface of 
the ground If desired 

8TEERINO I*EVICK FOR CULTIVATORS. 
—A T HoLiiac, Ht. John. Wash The more 
particular purpose of the Invention Is to «n 
able tho operator to cause tho cultivator to 
make a comparatively short turn, thus occupy¬ 
ing a minimum of room for the purpose and 
also enabllag the turning movement to bo 
easily executed. 

Of Oeneral Interest. 

OPTICAL INSTRUMENT— W Work, care 
of Herman 8. Hewett, 110 Main Ht, Brockton, 
Mass This Instrument Is for use In conjunc 
tlon with a piano retlnoscope, arranged to per¬ 
mit of quickly and accurately determining the 
amount of refraction of the eye of a patient 
under observation by an oculist or other exam- 



TJOAL 


IltmUMXNT. 


tner, to insure fitting the patient with ayn-, 
glasses or spectacle* having correct spherical, 
cylindrical or compound lenses. To accom¬ 
plish the desired result nee U made of an indi¬ 
cator and controlled by the examiner during 
the use of the piano-retlnoscope. 

PIER PROTECTOR_8. C. Mat, 880 Tenth 

fit, Modesto, Cat Mesne la this invention 
provide! protection tor bridges, piers or the 
like from damage due to floating logs, ice or 
debris carried by currents of water. Among 
tbe objects, therefore, of this Inventor 1* to 
provide a means of a simple tad'permanent 
nature adapted to be secured to or arranged In 



association with a ptsr or tbe like projecting 
into or upwardly from a body of water, said 
deviec being so arranged with respect to tbe 
pier as to float upon the surface of the water 
whereby It will always be automatically main¬ 
tained at proper elevation with respect to said 

SHAVINO AND LATHER BRUSH.—D. j. 
Hartmann, 137 Regent Place, Brooklyn, N. Y. 
This invention Includes a handle, a set of 
bristles and a msssager carried by the handle 
and located within the mass of bristles,, the 
arrangement being such that tbe bristles may 
be used as usual for the application of soap to 
the beard and then for the msssager to be 
brought Into use by a slightly greater pres 
sure upon the handle for the purpose of form¬ 
ing the lather directly upon tbe face without 
the operation of the fingers. 

BEARING.—C. G. Ldndosbn, 210 Adams 
8t., Chicago, III The purpose here Is to pro¬ 
vide a bearing which may bo used on grinding 
wheel heads, and to provide solid tapering bear¬ 
ing members, which are adjustably secured to 
the heads, so that they may be moved longi¬ 
tudinally when slightly worn, to flt snugly the 
tapering portion of the spindle carrying the 
grinding wheel 

LOOSE LEAF BINDER.—W, C. TfcARCt, 
London, Ontario, Canada. The covera are man¬ 
ufactured rapidly and complete before the lock¬ 
ing hooks are secured In place. They may be 
passed through rollers In the last stages of 
manufacture, which could not he done If the 
hooks were secured to the covers before the 
latter were completed. Plates for the hooks 
are corrugated, which permits of the nse of 
very cheap metal, wires being provided, tho 
central portions of which are clamped by tho 
plates with wire terminals bent to form hooka. 
Each corrugated plate has bent spring flanges, 
which engage the companion plates for holding 
the plates In position when their enter edges 
ara slid within the flanges of the spring plate 
which is secured to the covers after thetr com¬ 
pletion. 

COMBINATION REINFORCING ROD AND 
WALL PLUG—J McLoi.'ohlin, Glen Cove, 
N. Y. Thla Invention relates to devices used 
for supporting the molding board or planking 
of any kind on a brick or concrete wall; and 
haa reference more particularly to a device 
comprising wooden wedges at a predetermined 
distance from one another, having an edge 
flush with tbe wall Incorporating the same. 

CABLE GUIDE —II. Hoi-mes, Noyo, Cal. In 
the present patent the Invention has for Its 
object the provision of a cable guide Inex¬ 
pensive to manufacture and one having a free 
movement for use In directing the cable as 
may be desired and under all conditions of 
operation. 

LUMBER JACK.—C. E. Evans, Weed, Cal. 
The jack has a yoke with a stud journaled In 
a supporting arm, and studs carry a member 
having teeth for engaging the lumber. The 
teeth are inclined to adjust tbe yoke relatively 
to the supporting arm to hold the yoke so that 
the teeth will be Inclined as dealrsd relatively 
to the supporting arm. Pins extend from tbe 
teeth member to limit the latter's movement. 
A collar is held in adjusted position relatively 
to the stud by a cotter pin, this collar being 
provided with a flange for engaging the sup¬ 
porting arm to check tho rotary movement of 
the yoke relatively thereto. 

IIORBR OVERSHOE,—C. E. DatlSCHEk. 228 
Ht Ann's Ave., Bronx, N. Y., N. Y. This de¬ 
vice li adapted to be easily attached to or 
removed from the hoof, asd is provided with 
gripping devlcee of peculiar construction 
adapting them In a superior degree to tbe mak¬ 
ing of a sure bold upon the ice, and may ba 
readily replaced If wogn out or broken. 

MUSIC HOLDER—B. J. Babbitt, Onaway, 
Mich. This holder comprise* a bass sad a 


hoard of rftiu M*(Ue valve 


frictionaiiy connected to permit relative adjust 
meat of the frame when the hue is In eng— 
meat with a fixed support, and of the 
whan tbe frame I* engapto with a piano. 

GREASE CUP—8. H. fiMOMIT , 1777 
Broadway, New Tort, N. I, Tho improve 
provides a baee adapted to be secured adjacent 
a bearing, said base having n delivery tuba. 


fluid frith grease, splkfcl *Moai being pm 
prevent a loss of asM cap fromtte 


in use. 

MOTOR—B. 8t«wait and D. B. Kuwait, 
Garden City, Kan. This water motor la adapt¬ 
ed to be arranged in a flowing stream, and is | 
provided with vanes for engagement by the 
water to rotate tl 
on one side of tbe wheel tbe eaid vauee will 
automatically take a position at approximately 
right anglee to direction of tbe flow, and 
the other aide will automatically take 


of resistance to said flow. 

DETACHABLE HORSESHOE CALK_O. I. 

Da Force, Brie, Pa. This ealk la one wbteb 
I* capable of quick attachment and detachment, 
which may be attached without loosening or 
Amoving the shoe, which will not engnge toe 
hoof of tbe borei nor Incommode too bore* In 
any way, which will flt any shape hoof, end 
which U so arranged that the greater tbe strain 
tbe more tightly the device grips tbe shoe. 


KNIFE AND SCISSORS SHARPENER.—A. 
Hblmir, 828 S8rd fit., Brooklyn, N. Y. TMi 
Inventor provide* a device designed to be ad¬ 
justed so that either^* knife or pair of scis¬ 
sors may he sharpened by an unskilled person. 
It provides a pair of abrading rollers and 
means for locking the same in adjusted posi¬ 
tion, together with means for guiding tbe 
blades of a paltiiof scissors against one of toe 
lien. 

SAW JOINTER—WltfMAM B. Gians, 
of W. L T. Co, Oak Point, Wash. The device 
of this patent provides s novel arrangement of 
{-adjustable members find gsge elements de¬ 
signed to provide a simple construction per¬ 
mitting of a wide range of adjustments to 
adapt the tool to the various operations of 
jointing, filing, and swaging, and enable tbs 
same to be performed with facility and ac¬ 
curacy. 

COMBINATION TOOL— L. Kalina. 

Nassau Bt., New York, N. Y. The Inventor | 
dee a combination tool embracing 
ring. scUeor*, {Hifteto ‘ww*. rigar cutter, and 
bottle opener, 1 aba' arranged to take np very 
little space when the sever*! device* are In 
folded pdtRlon,' thus allowing of conveniently 
carrying the combination tool in a vast pocket 
TOOL.—J. H. W. BoaecH, care of Overbook 
Bros., Columbns Ave. and 82nd St, New York. 
N. Y, The Invention provides a tool having a 
pivotally mounted member on the end. and a 
reciprocating or removable hammer structure 
locking tbe pivotally mounted portion of 
tbe tool In various adjusted positions so as 
H*e tho sain* to act as a hammer, a wedge, 
tack puller, box opener, etc. 

ASSEMBLING SOLDERING TOOL—4. B. 
Ebauoh, 216H W. Reed St, Hoberley, Mo. 
This tool Is especially adapted for holding two 
parts In assembled relation ao as to be soldered 
or otherwise nnlted, the tools being in tbe 
nature of pliers designed for nse by Jewelers, 
opticians and the like for conveniently hold¬ 
ing broken parts together while hi' 



TOWEL HOLDER—J. B. Adams, ] 
iveland, Ohio. This Improvement r 
a towel roller, and particularly to a roltot fl 
lag a novel means for securing the a 
one end to a suitable support there I 
novel arrangement of baa rings for n aato~ii 
center rod on which too roller revolve 
FLY TRAP.—C. H. Corns, Bluffton, E 
carrying oat tbe invention 

ed of woven wire or equivalent n 
or openwork material, and la a 



rx,T TRAP. 


the bait chamber, provision being mada jtjjpr 
clamping the sides of the woven wire to Ms 
aides of the halt chambor. In connection ertflh 
the trap a sprayer Is provided, the nolle <|g 
which is so arranged that a spray of taaaeff- 
clde to destroy the flies may be directed lain 
the trap chamber. 

EGG HOLDER—C. S. WansH. 10 E 
St., New York, N. Y. This bolder stores *j 
in tea boxes, provision cheats, In pantry al 
and the like, and is arranged t 

i or more egga In a comparatively a 



Healing sad Lighting. 

SUPERHEATER—E. J. AKINS, MoUWUvlIle, 
W. Va. The invention provides a devloe for 
utilising the waste heat from a traction engine 
or similar machine, for superheating the ex¬ 
haust steam and again utilising the same in 
any desired manner, as for instance la a low- 
pressure cylinder. ’ 

SECTIONAL STEERING WHEEL—L. B. 
Lacranci, Btitea, Idaho. Thta invention is In 
sectional steering wheels, and like hollow 
bodies, and provides a hollow body consisting 
of separable sections and having partitions asp¬ 
erating the Interior or tbe hollow body into 
compartments, sundry of these having openings 
covered with transparent coverings, the hol¬ 
low bodies being adapted to coataln beating 
and Ulnmlnating devices fpr hasting ilia hol¬ 
low body and for Illuminating object* near 
tbe said body. 

‘ACETYLENE GAB GENERATOR—K. W 
HoLiitNos worth, Columbia, fi. C. The earbM 
ta first pat In and the teak assured to a easing 
by bolt*. Water la Introduced Into tbs tank 
through an opening, after which tbe screw top 
1* placed U position. Ai water flown through 
the opening! It drop! down upon the carbld 
and acetylene gai is generated. A* tbe water 
flown into the easing, air is drawn through au 
opening to taka the place of tbe water. An 
gas preeatrs.riaeqjt forcae toe phtqte upwardly, 
toerety eausing a needle valve to ebni of 
toe flow of water through tbe medium of « 
lever.- Jho gtot* tmd by connecting the feed- 
lug device with k atop coni. Ey connecting 
to tbe (top eoek part of tbe gaa may be need 
for lighting parpoees. Fr eneau deeneeatag uf- 


BOO HOLDER 

apace, to allow of conveniently placing. fib* 
bolder with the eggs thereon Into a bousshatd 
receptacle or onto a shelf and to protect ike 
egg* against Injury by other article* when pjfre- 
tng the latter into an Ice box or removing 4 m 
same therefrom. 

Machines and Mechanical Devices. 

SAFETY BRAKE MECHANISM FOR ELE¬ 
VATORS AND HOISTING CAGES —J. Csana- 
am, 2217 Leatherwood fit., Butte, Mont. In 
this Invention tbe object la to provide a simple 
and inexpensive apparatus which may ba seto- 



ARD HOISTING CAGES. 


atsd by a passenger or other person on to* 
cage, ta case of an accident aneta a* tbe break¬ 
ing of a rope, engine running away, a wrecked 
abaft; end other caneee, permitting toe pee- 
eenger or other occupant of toe cage to qniekiy 
end effectively cheek too, kick and cage agaiaat 
movement. . 

SUBMARINE MINE.— Giovanni fl. BUA 
Rome, Italy. Tbia invention relate* to to id 
(Co stowed m page **M : > 
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Hie first modem trans-Atlantic steamship, the “Britannia," was built in 1840 by the Cunard Steamship Company. 
She was unsurpassed in her day. ^ 

The latest modern trans-Atlantic steamer is^the “Aquitania” of the Cunard Steamship Company. 
She is unsurpassed in our day. 

Seventy-five years of Cunard experience in attaining supreme stability, speed and comfort are embodied 
in the “Aquitania.” 

Sailing from New York , June 10 th, July 1st, July 22nd, August 26th 


















Every Man 
Within Earshot 

A button-touch—and your man’s within 
earshot Direct talk to anyone in the wwla 
—without a central operator. Absolutely 
certain operation. 

Inspire and direct your plant from your own 
desk, as a true manager should. Cutout the 
< ‘con»-in-to-the-office”time waste when you 
want facts or figures. Put in this final proof 
of your business sagacity. Have the com¬ 
pactness of organization made possible by 

Western * Electric 

Inter-phones 

Any employee can talk from any Inter¬ 
phone to any other Inter-phone. Desk sets 
or wall sets—as the location demands. 
Easily installed by a competent electrician. 
Built by the makers of the "Bell” telephones, 
therefore of highest quality. 

Drop us a post card for booklet No. S5-AG. It tells 
the whole plan tersely, exactly. We will mail it 
AT ONCE. 

WESTERN ELECTRIC 
COMPANY 

Manufacturers of the 

8400,000 r Telephone# ■ 


Here’s Real Pleasure 


M ^d3ownCanoc 


nr the stream in wltehfo’ play 
Mfhlu vu,i>»l pu»M»‘tilths 
A lW out bis way,” , 


u L1C.-IU.U -afiwiluttMr runr* 

iiteert^n^oliut puncture — 



AfteeOptaten»»'to*etf*b«ow*Nlr> 

i s gj-j.aayga ?ssi ■ 


M e an # (br isiMhn. / £ S O A i S H S f .S' ; ■■ 

A Nisei Tsrget-In a patent No. I " ! 'j'lMr 
1,092,425 Frederick Bohn o t Kiel, 9&~ ■ W 

many, describes a target for marine a iming 
drill. The target simulates the movement sH Bj 

of a rolling ship, being for such purpose W lil ■ J N ■Eyjl 

given a movement, with alternate velocity, wj 

up and down end laterally, 

Improved Refrigerating Apparatus.— r "j&SS am: tl 

Adolphe E. BossS of Pittsburgh, Pa., has PsrffllAlVfskll 7 Tl 

secured patent No. 1,092,498 fbr a refrifr- 'L Tsl 

orating apparatus by which to prevent the iLm^£?aEr 
improper operation of the apparatus and SsF StrZt, w ld fc s sia . ' K feTa i w <5 ‘ 
thus avoid accumulations of high pressure j*** 1 !** ** ***f f * ww jgMwto < jj| 

of the gas. “ (g 

Typewriter Eraser Operated by a Key.— a 
In patent No. 1,083,468 Harry I. Seddon MnSUiet w wiJ • ns w » wtsTe?. ilj 

of Portland, Ore., provides an erasing 1 M 

means for a typewriter in which an erasing *sib. kmIII 
head is yieldingly pivoted on a bar and the at* 11 * * i§f 

latter is connected to a key lever so that as m««i SMaewMMTf* 
the key lever may be moved to operate «■*•»*■*•»»»• HiuiS AmmSmb la 
the eraser. ^ BUNN * CO., 361 Bronzy, Hew Ye* m 

French Artiflcial Wood.— Information _ SwatAOSBo* S«FSt ,W^toirti aD.C. .y fi 
has been made public in Lyons, France, 

oonoernlng an artificial wood, which, it is #w sf 1 a 1 .a 7 ' ff 

stated, will be of great value as a substitute IffoBfir MSfl AwT0KuSCfllERfa|S 
for natural wood. The new produet has n fl , iriwss u *un eetama H.Tf earn » Sm.* Stall 
been found after years of study and prao- >e»s Sn(5u ?«>« mgrettiftWSiws eceejsA <toBI| 
tical experiments, the most recent of which mSttv* r wt S s i S s M 

have given eminently satisfactory results. — .. . ■■■ ".~ 4 *— j| 

The prooess oonsists in tramdotnniag straw AOEMT* WAMTBO w 

into a solid material having the resiatanoe AGENTS, aoo% Moll. IMi Saapia o#M «■*£} 
of oak. The strew after being cut into 
small pieoes is reduced to a paste by boil- 

ing, to which certain chemicals are added, aoo to *oo% ProM to asmmi tetUns w sm— 4l 
When the paste has been reduced to a 

homogeneous mass it is put into presses, D ***- MmawsSedfiEOa.. lOUJiMaXphaia 
and planks, beams, laths, and moldings of »fm«IIINIIIEE | 

all mzoa are readily made. This new w* i sm oobrbspo NUENOE wHkjMssI 
material can be sawed like natural wood. !duu!iirlSiu > il!llmM' wthmjMjSRBEl 
As a fuel, it emits a bright flame and little An araa M wH.Bca ns. wii |ipp^ 

smoke. It is further stated to be adaptable ,-ISrff t £T-g 

to the manufacture of match stems. “} sarsr gaaal 

An Automatic Gas Extinguisher.—Ed- , 

win H. Hawley of Washington, D. C., in _ f 

patent No. 1,088,987 shows an automatic 1“J?JSLJ 
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stopcock is released by a trigger arranged IhS “ooi^nnSTStJfpm^fiSS^P^** j| 
adjacent to a flexible diaphragm carried . _ * 

by an annual air chamber made of thin 

sheet metal and looated above the burner, i_ 

the trigger being adapted to release the {£“££,““p 
self-closing stopcock. 

A Dose-Indicating Glass Cover.—It ha- 
mar P. Berthrong of Washington, D. C., i 
has secured patent No. 1,091,114 for a ^"^ESfT 
dose indicator. A glass cover has a central -wM^ ^'wt enUr 
depression to receive a spoon bowl. An h b. o«d 

upstanding rim flange is notched to receive QtjSf^e ^fi iiir^r^ Ti "* mM^SSmL 
the spoon luuulle and is provided with pwSrslreedx omM. Saul for lafon^^n 
diai^corresponding with the notohre, map "J J UNDI ^ ea'Stor aon^ 
so that the location of the spoon may igMstewh doUua wjunu OwiSiar « 
indicate tlie time when the next dose S? *^u*^s K Xtfo^ ll 

should be taken. PAT. No. i.oss.sss. lmprormroei InSteea Ma|| 

An Illuminated Practice Targ.t-In 

patent No. 1,001,116 to William H. Bud Cart *’ 817 Wte * > Y ’ >■% 

of New Haven, assignor to Winchester SCUNTmc trrUATW J 

Repeating Arms Company, is shown a glass apparatus, UMrawmctm for 
target whose impacted surface is prepared . U p^for&jpaw«^kwtSSB^ 

with a flash-hght composition ignited by Supply Oo..i»sSt5?Sl7Roch«t«. 

tho impact of a bullet so that a riroum- VALVE CLEAMEK 

scribed area about the point of strike is JORD owners. Wdi-.vomvrtre Ofojf 
illuminated, and can be seen by the marks- vjgdjnejre™ 

man. fo ope«*oj3.00 dtllwS: Med for oSraSw. r» 

Sterilising Liquid by Means of Ultra- 
Violet Raya —Patent No. 1,091,221 • to INOUIRIE8 

the R. U. V. Company, Inc., of New York,--- - - 

presents an apparatus for sterilizing liquid orbnyworraicefoa Wgjtotto-m-.smttoem. 
iu which a vapor electric lamp is immersed Jnyutry ifo.ttu. . Waofrdths ns ros snd yM rws 
in the liqrnd in a lank and an envelope JSus»ui^&MpL^uT3s*rM%i. ‘ 

permeable to ultra-violet rays surrounds 

the part of the lamp which emits ultra- {»*»» »> t stffgjf a.sr s sgg ^ Jl g Tgy* 
violet rays, air being exhausted from the jpiS rs. 

intermediate space. nwstreNeTiW, WaafodjL wmJdlitom 

Printing Signs on the Pavement— 07 * m *°“twtur«rof,sa SnMBi liiS»m5Sias n uw^ 
William J. Ryan of Sapulpa, Olda., in W sS sybgtiila niennltetaw w * tr V l s«ii I Mwg lg 
patent No. 1,092,749 provides means for wmc'i'snuOsihJf'^o Ursa qSuiSSm for 8ySS 
stamping a sign or advertisement on a »* jsam« «a« a*, 

street pavement rapidly and at successive <Uva »j;ofuwvrf .f^iy >gi<fo .(tSdg- 
intervals. i w iru No. gtro, WsMsd Mga rn^m ' saft # 

Helping the Eye to Follow a Golf Ball.- $S«MyT’MSTwM?* 

William Hiram Brown of Cleveland, Ohio, .■ ML 

in patent No. 1,091,186 provides a device «*&*$ o> few ms jg^X ws3Sg SWiSt 
designed to aid in teaching a golf player No. M7t Wsatol tes smhm sad sMm4 

how to make a stroke, it being baaed on *ig° a ^* | geL a ^ 
the idea that a golf player shall "keep Ids wpffjrew TZA."™" 
eye on the ball.” jjQEA SR3N~V^j^ ^^j^|^^S 

A Novel Air Brake Systess.—Frank H. 

Dukeamith of Mead villa, Pa., assignor to ,, 

Thomas C. Vaobome, Fittebuigh, fit., to , ta^ i« asl ^ TBsn^ ; l^ 
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‘lMilttl l iff i: ti , rif % IwaXl m- 

- ■ ! ir CL #Mton o t Bt, Louis, Mo., in 
M*»- 1,092,466 reoortU the number 
'4 to kwomotive Are door is opened 



the Operator of Power; 
Milton B. Win*or of Newark, 
N. h, assignor to Wee tern Electric Com- j 
pony Of Now York city, In patent No. 
L0BA667 guard* against injury to the 
opmtor of * power fna. When the 
tranche or supporting device is inadver¬ 
tently hold or depressed in abnormal 
i machine cannot repeat its 
■ stroke to the injury of the! 


fWMMC the Gas Store Into • Wafl 

■eceee.—Patent No. 1,082,081 to Ray¬ 
mond Stuart Way Of Los Angeles, Cal., 
rig— of one half to Charles W. Pressley 
of some place, by a novel construction 
permits the folding of a gaa stove out of the 
wag into a recess in the wall when nc 
use. 

jpgpgf |^nig jn p&tfl&t 

No. 1,882,467 Milford B. Ferguson of New 
York city, assignor to Package Machinery 
Company of Mamachnsetts, shows a paper 


feed single sheets from a stack in auoh 
manner as to overcome the liability of 
s to feed two or three sheets 


bnsMlng the B»de«y of Hydro¬ 
carbons.—A process which seeks to in¬ 
crease the heating efficiency, illuminating 
efficiently and explosive power of hydro¬ 
carbons, such as gasoline and naphtha, by 
the addition of specified materials of low 
cost it described in patent No. 1,092,461 
to Arthur W. Swanbmg of Minneapolis, 


Consul Treadwell of Bristol, England, 
writes in an interesting way of an under¬ 
taking by the Great Western Railway to 
investigate and patent inventions which 
relate to mechanical oontrivanoee likely 
to be useful on railways and suggested by 
any of the employees. This will doubtl< 
operate as an encouragement to their force | 
of men, but it does not in any way prevent 
auoh men from offering their inventions 
elsewhere. However, it provides for aasist- 
anoe to such men in oase they do not find 
themselves in position to take out patents 
for railway inventions that may prove of 
great value. It is reported that other 
railway companies, appreciating the merits ] 
of the scheme, have similar projects under 


A Series of Air Brake Patents.—Spencer 
Q. Neal of Lot Angeles, Cal., assignor to 
California Valve A Air Brake Company 
Of the same place, has scoured patents Nos. 
1,069,574, 1.089,576, 1,088,577. 1,089,578 
and 1,089,579 for improvements in com¬ 
pensating valves and patent No. 1,089,575 
for an auxiliary prosear* control valve, the 
several valves having the particular con¬ 
struction specifically described in the pat¬ 
ents. 

Inventors and Industrial Artists la Can- 
gross.—The Society of Inventors and Indue- 
tri«i Artists will hold its fourth international 
oangmm in Lyon, France, August 17th to 
21st of this year. Among the matters 
whigh will be discussed at ttrie Congress are 
0) International patents; <2) The ex- 
t «f patents; (fi> Proper means 
rage inventors; (4) Course and 
pa ttf patents; nod (5) International 
A af design* and models. 

; Cuashialng ajBteam Baiter with the Oil 
.'taidn^iu’liatettt.No.^086476 granted 
'JMjMo., 

ikMMwrj 





Hosiery nad Salt Underwear i 
scrlgtioa of Goode.— In a reoeal 
Court of Appeals of the District t 
| bia in the case of H. Wolf & I 
pollant*. v. Lord A Taylor, appt 
tained the decision of the Com 
of Patents supporting the oppo 
Lord A Taylor to the registrar 
Wolf A Sons of the same mark fi 
knitted and textile 
and union suits of the 
Taylor registered for 1 
oision the eourt said, 
use of the mark < 
ordinary purchaser 
buying the goods of a] 
the word 

means broadly a genus, 
any goods upon which 
mark when on the go< 
side would tend to mii 
public.” 

Value of Trade-marku 
lea.—Commercial Agei 
in an interesting community 
tion to the fact that it is not generally 
known nor appreciated as it should be by 
American exporters that trade-marks play 
a very important part in lower Mexico and 
Central Amerioa, in fact, a leading part in 
the sale of foreign manufactures, and ap¬ 
pear* to think that trade-marks have a 
greater significance in such countries than 
the’United States. He says it is not 
difficult to ascertain the value of these 
trade-marks and trade names in the 

any storekeeper can give 
the information, and an investigator oan 
obtain abundant information for himself 
by spending several hours in a store listen¬ 
ing to the inquiries of customers who in¬ 
variably ask for an articlo by tho trade 
name or the trade-mark by which it is 
generally known; and if the trade-mark is 
something they can see and describe, like 
a star, a oresoent, the sun, or a pine tree or 
any such object, so much the better. 

Trade-mark Showing How Goods are 
Used. —The Court of Appeals of the Dis¬ 
trict of Columbia in affirming the decision 
of the Commiasioner of Patents refusing 
registration of an alleged trade-mark for 

non-metallio eleotrio vehicle tires" in r* 
the Motz Tire and Rubber Company, said: 

Moreover, we agree with the Commis¬ 
sioner that the representation of a rim for 
a tire with a tire thereon, even though the 
tire be disclaimed, is not registrable as a 
trade-mark, for the reason that no manu¬ 
facturer should be prevented from repre¬ 
senting to the public the manner in whioh 
his goods are used.” 

Acquirement of Trade-mark Rights. 
The Court of Appels* of the Distriot of 
Columbia ia Consumers Company v. Hyd¬ 
ro* Chemical Company says, ‘‘It is settled 
law, in this eourt, that a trade-mark is 
not acquired by the invention or the die 
oovery of a word or symbol, or by adver¬ 
tising. It only becomes a trade-mark by 
attaching or affixing it to certain artides 
of merchandise." 

Trade-marks is Applied to Publications 
Distributed Free. —In ex parte The Curtis 
Publishing Company Assistant Commis¬ 
sioner Newton, in bolding the mark patent¬ 
able, decided that a publication which is 
distributed free for advertising purposes 
constitutes merchandise within the meanr 
iog of the trade-mark Act and a mark 
used on suoh publications is rogistorable, 
laying in his decision "They do not protend 
to publish this magazine gratuitously, and 
It is thought that the offloe should be liberal 
rather than restricted in its interpretation 
of what publications are held as mer¬ 
chandise under the trade-mark statute.” 

The Trade-marks "Grandmas” and 

Mothers."—The Court of Appeals of 
the District at Columbia in affirming the 
decision of tho Commissioner of Patents 
in Bromund Co. v. Columbia Wax Products 
Co., holding that appellee ia entitled to 
the registration of the word “grandmas” 
over the prior adoption and use of the 
'mothers," in whioh the Commis¬ 
sioner said the weeds neither looked alike 

nor sounded alike, the eourt said in_ 

of this kind the evidsnoe of the eyro u 



Doubling Your Summer 
Pleasures 

E VERYONE wants to enjoy a vacation to 
its fullest extent, and to those who are 
fond of the water there is a means of doub¬ 
ling their Summer pleasures. Picture to your¬ 
self a powerful, finely-built motor which can 
be attached in less than one minute to any 
rowboat Picture it driving a rowboat eight 
miles an hour, a canoe nearly twelve miles, 
and entirely eliminating the necessity of oars 
or paddles. Picture any rowboat turned 
into a rapid motor-boat and you will see the 



detachable 

BOW-BOAT-MOTOR 


The motor weighs about fifty pounds and may be 
carried about like a satchel. It possesses features that 
no other marine motor can have, because its features 
are exclusive ones. There are no batteries to carry 
about because the “Evinrude” is equipped with a 

Built-In Reversible Magneto 


This magneto is not affected 
by rain, waves or even com¬ 
plete submersion. It has only 
one moving part and starts the 
motor with a one-twelfth revo¬ 
lution of the fly-wheel. The 
motor is constructed in the 
same manner as the finest 
automobile engine made and 
has won so many prizes for 
economy and endurance that 
twelve governments, includ¬ 
ing the United States, have 
officially adopted it. It is built 


by the largest manufactur¬ 
ers of row-boat motors m 
the world, and their capacity 
is 60,000 “Evinrudes” per 
year. Every motor is abso¬ 
lutely guaranteed. Making a 
motor-boat of any rowboat has 
enabled thousands upon thou¬ 
sands of people to enjoy the 
pleasures of motor-boating at 
a minimum expense. “Evin¬ 
rudes’’ are on sale at Hard ware 
and Sporting Goods Dealers 
throughout the United States. 


Large Illustrated Catalogue will be sent Free 
upon request 

Evinrude Motor Co. 

IMF St., lUwiakM, Wi». 

BRANCH (ATI CBS 
■rYorfc - - - stCortlendtBt. 

«t Market Bt. 

• Ml State St. 

106 Fourth St 
foot of Main a 







World’* Largest Ships VATERLAND 


IMPERATOR 

tit ft kai. II.MS Ian 

In regular service to P ARIS LO NDON HAMBURG 

Cruises to the Land of the Midnight Sun 

during June, July und Augur* from Huntxng 

TWO GRAND CRUISES AROUND THE WORLD 
and THROUGH THE PANAMA CANAL 

Br S. S CinoDMI., J.nugry 16. 1913. ud 3 S OgwUnd, Junuwy 3I.19IJ. Itbrnry WcUa 3nn Dug. und 

PANAMA-PACIFIC EXPOSITIONS 

Duration each CruUn 13S dayi. Coat *900 up Innludlng *11 nucMunry upaw aboard and aahorn 

Vacation Cruises to Jamaica and the Panama Canal 

By lb* well-known "Pnnx" Suamm of the Ad» Sanica Spocial Summer rater new m elect —25 day cnnra, 
*115 and up To Colon aodmlutn. *110 up. 

OUR TOURIST DEPARTMENT giara informaMn, pluu loan. Fuitmhm rairtnd and Keauniup dektt. to auy 


HAMBURG-AMERICAN LINE, 41-40 Broadway, N. Y. 

Brnlon Baltimore Pubburglt Chtcago New Orleeet Mippeepobr St. Leun Sen Franeneo Moetraal 


Buy OMECO and Buy for life 

Omeco Steel Office Equipment combines durability, 
safety, economy, ease of operation, and mechanical per¬ 
fection with beauty of design and superiority of finish. 

If you could go through our sales books from A to Z you 
would find the names of the most efficient and widely 
known business organizations in 
this country. 

Such concerns as the American 
Locomotive Co., New York Life 
Insurance Co., The London and 
Liverpool and Globe Insurance 
Co., American Sugar Refining 
Co., Borden’s Milk Co., and scores 
of others with whom quality and 
character are first considerations, 
demand 



OMECO Steel Equipment 

Omeco means perpetual service 
—Omeco insures your record 
against impairment or loss—Omeco 
is built with thorough knowledge 
and careful attention to details of 
construction —Omeco contains 
only materials of absolutely the 
highest grade. 

OMECO Steel Office Furniture 

-is —- 

Fire-Proof — Dust-Proof — Vermin-Proof 

It will pay you to investigate OMECO Office Equipment. 

We will gladly furnish expert information regarding vour filing problem*, without 
obligation on your part. Irritt today Jur aimpltu detaili and catalog!. 

THJjyO. M. EDWARDS COMPANY, Syracuse, N.Y. 

Fordgn AUfcg- OMECO ITXBl OEftCX KQBI/MKNTh ,.U «W. W, mtln mteet, !» fecMef 

Arficdf* Mtmmti Cmgbgi *» gaUtkaf«« Antta’i hjmiw. 


The Problem of the 

(Ooaoleded from pact* **?.> 

driven by It* own propellers, except with¬ 
in a comparatively narrow belt Immediate¬ 
ly In the vicinity of the stem. 

Changing conditions due to varying 
widths of channel way were determined by 
means of vertical walls placed upon the 
false bottom and held In place by means 
of bags of sand. Three different widths] 
were examined, 1. e„ 2,000 feet, 2,400 feet, 
and the present existing one of 2300 feet 
The moving pictures taken were projected 
by means of a proper apparatus and upon 
a scale which permitted them to be studied 
deliberately and easily. From these date 
curves were plotted which gave exceed¬ 
ingly Instructive Information to the ex¬ 
perts, and which clearly Indicated the ex¬ 
tent of the foreeB and their probable effeet. 

It would be technically Interesting to 
go Into details, but that Is not possible 
here. The net result of the tests showed 
that a large liner advancing at any speed 
permitting her navigation against the tide 
caused lateral disturbances on either side 
of her extending for a distance of quite 
400 feet, 1. e., a total danger tone of 800 
feet. With Increase of speed the force of 
these perturbations and their menace were 
augmented proportionately. For vessels 
moored between piers the effect upon them 
of passing craft of large size was found 
to be more serious when the wharves were 
renting upon open piling than when ex¬ 
tending solidly down to the river bed. 
This revelation had to do particularly 
with the temporary extension allowed In 
the case of one of the Chelsea piers for 
the sheltering of the stern of the 
"Olympic." 

Because of these Investigations, the 
army engineers of the Harbor Lino Board 
emphatically concluded that “the fairway 
of the Hudson River should not be further 
decreased, especially in the vicinity of the 
Chelsea reach.” Thus for au outlay of a 
few thousand dollars date full of warn¬ 
ing have been obtained, which may save 
us from serious mistakes and result, be¬ 
sides, In reducing the dangers to river 
traffic, and probably mean an economy of 
many millions of dollars la fuel costs that 
would certainly have to be borne were the 
channelway narrowed and tldul velocities 
augmented. 


Dr. Hertoghe on Thyroid Deficiency 

A MONG the guests of honor at a dinner | 
given by Dr. William Seaman Baln- 
brldge of the New York Polyclinic Hos¬ 
pital during the recent International Con¬ 
gress of Surgery were many prominent 
members of the profession, both of thlSj 
continent and of Europe. The list In¬ 
cluded Prof. E. nertoghe of Antwerp; Dr. 
A. C. Jordan of Guy's Hospital and ofj 
the Royal Free Hospital for Chest Dis¬ 
eases, London, England; Dr. Merrill 
Ricketts of Cincinnati, noted for his re¬ 
searches in lntrathoradc surgery; Presi¬ 
dent J. A. Wyeth of the New York Poly¬ 
clinic Hospital; Prof. Laplace; Dr. Jack- 
son of Philadelphia; Dr. Bruce of Toron¬ 
to; Dr. Armstrong of Montreal; Dr. Sa¬ 
lons of Philadelphia; Dr. Tinker of Ithaca, 
N. Y.; and many others. 

Prof. Hertoghe, In his after-dinner re¬ 
marks, gave a most interesting account of 
Ids pioneer work In the treatment of con¬ 
ditions due to disorders of the thyroid gland 
(the gland In the neck, the enlargement 
of which produces the condition known as 
goiter). While extreme deficiency of this 
gland produces unmistakable symptoms, 
such as dwarfed growth, abnormally low 
temperature, puffing up of the face, low 
mental powers (Idiocy), in milder cases] 
the symptoms are much less Obviously ref¬ 
erable to thyroid deficiency, but that this I 
is their true cause Is proved by thd fact] 
that they yield perfectly to administra¬ 
tion of thyroid extract A number ofj 
obscure cases that bad baffled physicians j 
were thus made the subjects of 
lar cures. Dr. Jordan showed a number] 
of slides Illustrating the use of 
rays for thoracic and abdominal 
fad especially for the diagnosis of "totes- ] 

ttnal stasis”—a subject discussed In - - 

I pages three wesks ago* Dr. Ricketts 
“ tested modern advenes* teserguy sft'tteji 
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rftftR Sid ufphyslfe wore, the death 
1 # Wba, Heary Payuttag,, who passed 
■|'»w6 noth, «t Ms ham to Bir- 


awi aW*mwt i 


bottom to the theory #f the electro-mag- 
nmt WA. Id two memoirs, “On the 
Transfer of Energy la toe Electro-mag- 
a*tte Field” and “On the OouieOtlon Be¬ 
tween Electric Current and Electric and 
Magnetic Inductions to toe Surrounding 
Fieri,**'!« fens Shown that toe flow of en¬ 
ergy to fetch a field taken place In a direc¬ 
tion perpendicular both to toe lines of 
electric and also of magnetic force, and 
can tons be represented to direction and 
magnitude by a certain vector, which has 
become known ae Poimttop’a motor. The 
wire “cart,\lng an electric current" is 
to he merely s guide for the electrical 
energy flow—the flow Itself tab 
along lines which permeate the entire 
spade about the conductor, and abut per¬ 
pendicularly against toe wire. The en¬ 
ergy, so tor from "flowing along" the wire, 
is propagated sideways Into It from the 
surrounding Bpaoe. 

During the later years of his life Poynt- 
lng devoted much of his attention to the 
subject of radiation pressure, to which he 
made important contributions both to Its 
theory and In experiment He demon¬ 
strated the tangential pressure Of light, 
and showed that a beam of light behaves 
essentially like a stream of momentum. 
He showed that radiation pressure, though 
small, plays an Important rflle In cosmic 
phenomena. Turning to other as 
the subject of radiation, he Indicated 
means for determining the temperature 
celestial bodies and Interstellar space. Of 
bis earlier work the chief was his deter¬ 
mination of the general constant of gravi¬ 
tation by means of an ordinary precision 
balance with an adjustable mass placed 
under one of toe pans. In this way the 
effect of the adjustable mass was o 
with that of the earth Itself, so that one 
is Justified to describing toe experiment as 
“weighing the earth." 

Foynttog was the author of numerous] 
otter scientific papers, and the Joint au¬ 
thor with Sir 3. 3. Thomson of a 
of textbooks of physics. He also published 
several books of a more popular character. 

Poyntlng was connected with Birming¬ 
ham University (then Mason College) 
since Its birth, in 1880, and on the com¬ 
ing of age of the Institution, to 1901, he 
was appointed dean of the toculty of 
science. This office he held until recently, 
when ill health forced him to restrict his 
work to his professorial duties. 

As a teacher Poyntlng W4U £e 
be red by tala pupils as a man po 
to a singular measure the toculty of stir¬ 
ring Interest and training the mind to rig-] 
orous thinking. Just what such influence, 
means only thorn know who have actually 


Air Craft on to Motto and 


A Review at R a c ial Experiments 

F RANCH Is Mfeoosty striving to adapt 
the flying machine to aggressive 
tore. Among others, then wen begun at j 
the flying field at Buc to October, 1018, 
teats before a military committee with the 
so-called “Air Craft Hunter" of Lieut. 
Mallfert. The flying machine, which 
already exhibited at toe lest Aeronautic 
Exhibition to Parts, la a Nleuport mono¬ 
plane of 100 hone-power. It contains In 
its fviolate a shot-sieve or i projectile 
wer, an arrangement which, when thd 
pilot seta it to action, strews the under¬ 
lying grornd with two thousand shot An 
aiming '.rrangemen^ta said 1 to be at hand! 
On the flying field a flying machine was 
represented to actual scalp "by means 


The principal honors that came 
Poyntlng to the course of his career may 
briefly be sketched here. At toe mathe¬ 
matical tripos he was bracketed third 
wrangler to 1876, and dgter gained the 
Fellowship of Trinity College, Cambridge. 
In 1888 he was elected Fellow of the Boyal 
Society, wboee gold medal waa awarded 
him to 1906. In 1801 be received t 
Adams prise, and to 1890 he was made 
preatdent of section A of the British 
sedation. The meeting of that year is ] 
memorable for the announcement, by j. j. 
Thomson, of the separata existence of 
electrons. In 1906 Foynttog was cb 
president of toe Physical Sodfey. 

We have spoken of Foynttog as toe 
Investigator and toe teacher. Thorn who] 
knew him as a man need not to be re¬ 
minded aa this oeeafeoo of tot qualities 
which endeared him to toase so privileged, 
tfhat modesty and frtedom from all 
1 haatogr w M oh is the surest alga of a truly 
triad, was among the atari marked 
ttcdtds ohaferisr. A balance of mind 


to a height of 2,000 meters and flooded 
the target with his projectiles. The disk 
was riddled with many ballets. Then freq 
balloons were released, against which also 
Mallfert brought his shot sprinkler Into 
action. He succeeded In causing two 
balloons to sink. 

Another kind of aggressive flying ma¬ 
chine, toe so-called “Zeppelln-Hunter," 
was put to trial last summer, according to ] 
the Paris JownM. With Its own weight 
reduced to a minimum, it bad to carry an 
armor of 60 to 70 kilogrammes to protect 
both the pilot and the more vulnerable 
parts of the machine. It I 
provide the flying machine with a light 
machine gnu, which can perforate the Zep¬ 
pelin hulls with rapid Are shot and ignite 
the gas. 

In January, 1914, an experiment: took 
place also in VlUaqonbUy, with a new 
armored flying machine, which waa built 
and provided with a rapid-fire gun, accord¬ 
ing to the directions of the beads of mili¬ 
tary aeronautics. The ordnance, presum¬ 
ably a machine gun, is claimed to have 
signal striking capacity. The flight, how¬ 
ever, which the pilot, Hspaner, effected 
with the new aeroplane, was not very 
fortunate. 

The French papers emphasise that in 
future all French military air craft, ex¬ 
cept the school machines, will be armored 
to protect them against hostile Are. They 
may be divided Into the following kinds 

1. Armored monoplane for reconnolter 
ing artillery and cavalry. Minimum ve¬ 
locity, 120 kilometers per hour. 

2. Armored biplane for reconnoissance 

work of the general staff at great dis¬ 
tances. Minimum velbctty, 100 kilometers 
per hour. ' 

8. Armored biplane which, provided 
with machine guns, etc., shall destroy hoi- 
tile aeroplanes and aitthipe. 
velocity, 120 kilometers per hour. 

4. Large aeroplanes with more seats, 
special service. 

The Paris Aeronautic Exhibition last 
fall showed a special number of armored 
aeroplanes. The armor protection extend¬ 
ed not only to the pilot and observer, but 
also to the provisions, the rudders, the 
measuring Instruments and especially 
propulsion system. The aeroplanes 
intended tor aggresetvewilrtare Were for] 
the most part provided wtfU' fefrrieu ap¬ 
paratus. 

The Improvement is the possibility of] 
[observation was sbovta ot Villsdoublay 
late In November, 1 'lSlSl 'tin a new kind 
of aeroplane in whk* the seat for the ob¬ 
server is placed forward, directly under 
the screw propeller. Deputy Gtrod, piloted 
by Oobd, flew over toe field several times 
and made effective observations. The ca> 



"Ohl / always use plenty of oil!” 

Does that insure correct lubrication ? 

NO! 

A \oy?yuality or wrong-bodied oil, no matter how 
freely it is used, can never do the work of the correct 
lubricant. 

‘Plenty” of too -light oil often leads to loss of com- 


Correct Lubrications 


ffxampb/'A” nrariito “*G*r*oyle Mobil 
“Arc" hmu “Gargoyle Mobiloil A 


pression and escape of explosion. This means 
power and unnecessary consumption of gasoline. 

“Plenty” of too -heavy oil will 
often fail to distribute properly 
through your feed system. Ex¬ 
cessive friction, burnt bearings and 
carbon trouble will result. 


“ Plenty** of low -quality oil 
simply means plenty or imperfect 
protection for the moving parts. 

The absolute necessity for oil 
whose “body" is correct for his 
motor and whose quality will show 
maximum lubricating efficiency is 
entirely overlooked by the motor¬ 
ist w ho says: 

‘Oh! / alwaye on plenty of oil. ” 

By guess-work and luck you 
may sometimes get oil for your 
motor which is correct in "body" 
and efficient in "quality" You 
should be using such oil continu¬ 
ously. 

You can be sure of it by using the grade 
of Gargoyle Mobiloiis specified for your car 
in the Lubricating Chart on the right. 

Make a note of the grade specified for 
your car. Then make sure that you get it. 
If your car is not mentioned, send for our 
complete Lubricating Chan. 

felphis stab^ard guide to correct lubrica- 
tJir was prepared after a careful analysis 
oTevery make and model of car. It rep¬ 
resents the professional advice of the 
world-leaders in icientific lubrication—the 
Vapjiuia Oil Company. 
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is without 

in this advanced pontoon is more exposed 
to hostile fixe, and above ail Is tfloapable 
taking charge o t toe oontrols of the 
aeroplane in ease of failure of the pilot 
At Farofaorou g fa in England last year! 
trial of atanHtoootinf too* aoroptanri 


..^.rifled With 

tob. AWb' M' 




On request we will mail a pamphlet on the 
Construction, Operation and Lubrication of Auto¬ 
mobile Engines. It deirribea in detail the com¬ 
mon engine trouble, and gives their causes and 
remedies. 

The various grades of Gargoyle Mobiloiis, 
purified to remove free carbon are, are i 

Gargoyle Mobiloil “A,” 

Gargoyle Mobiloil "B," 

Gargoyle Mobiloil “E," 

Gargoyle Mobiloil “Arctic.” 

They fen be. secured front reliable garages, 
automobile supply houses, hardware stores and 

ers who supply lubricants. 

It Is safest to buy in original barrels, half- 
barrels and sealed five and one-gallon cans. See 
that the red Gargoyle, our mark of manufacture, is 
on the container. 

For information, kindly address any inauiry 
to our nearest office. The city address will bo 
sufficient. 


Mobiloiis 

A ^rade for each type of motor 


VACUUM OIL CO., Rochester, U.S.A. 


DOUMSTW BBAXCHB8; 

BOSTON NEW YORK OBIOAOO 

MINNEAPOLIS FITTSBOECHt 

















Maximum Lighting Efficiency 

For Offices, Stores, Places of Amusement and Public 
Assembly, Hotels, Restaurants, Factories, Churches and 
Libraries 

Minimum Current Consumption 

The Brascolite is not a new kind of bulb but a fixture (patented)—it is 
the principle on which this fixture is constructed that makes it so effi¬ 
cient—giving a shadowless, white, uniform, soft light—producing better 
and more complete illumination with fewer light units and, therefore, leu current 
consumption. Look at the picture—the bowl diffuses the light rays—the depolished 
plane above the bowl reflects them—the combination throws the light evenly over a 
very wide area; making Brascolitc more efficient than direct reflected light and 50® 
more efficient than indirect lighting (by Photometric tests). The 
TDADE HARK 

RRflSCOUTF 

JL# DIFFUSION PLUS REFLECTION Med 

system is daily being installed to replace both direct reflected and indirect lighting 
systems—aichitecta and lighting engineers are specifying Brascolites for new buildings. 

Try A Brascolite For 60 Days 

in your library, billiard room, hull, vestibule or private office —this in¬ 
timate use will enable you to judge of it* efficiency—convince you that 
it's needed in your business offices, store, etc. Your dealer will install 
the light—try it 60 days—if not aatisfied return it and get your money 
bark If satisfied and you order Brascolites for business equipment total¬ 
ing 1100.00 your dealer is authorized to refund to you the purchase price 
of your trial light. 

What is your Business? so we may send you specific informa¬ 
tion on Brascolites designed to fit your exact business needs. 


A»k Any Good Fixture Dealer 

Luminous Unit Co., 2602 Washington Aye., St. Lomt, Mo. 


~ Laboratories, schools and colleges, hos¬ 
pitals; clubs, bottlers, manufacturing 
and wholesale druggists, medical manu¬ 
facturers and all other users may now 
have absolutely pure wator at trifling 
cost with a 

Polar Water Still 


out-rated. A Pulnr 
Water Still make* 
It possible for 
offices and fac¬ 
tories to have pure 
water for drinking 
purposes economi¬ 
cally. 

Cities of MM and 
over will support a 
Distilled Water 


I Polar Watarl 
I Still Company I 

LISmkT J 



Aid yes can’t gat THIS DESIGN atoptto 

TtaeHTEMPLE" ENGINE 

You know that. _' 
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' bu toen nportad; m neeU'turn ^ 

shot wti without notable influence m the 

ttSZESuwtm 

Blsley sharp-shooting tttn aeroplaoa with 
a machine-gun. The a 
1 omUm^ii levanted hy.CW. Lewi* »M 
fixed on a trtpod on the wroptane ***>- 
tag; on a trtpod was also placed ih»mov- 
abie seat tor the protection at the aviator. 
Out of thirty abets at a target epeoc of 
20 feet, U hits were aeorad. From what 
elevation the aeroplane find baa, however, 
not been reported, nor the velocity of tbe 
air craft, nor the kind of target arrange- 

A alghttag arrangapant for machine 
guns on air craft has lately been patented. 
The machine gun la fixed between the lega 
of the observer sitting forward end having 
charge of the gun. The aviator tits ele¬ 
vated behind the obeeyvey. The fora part 
of the aeroplane is covered with a hood 
which carries on top a notch and sight 
When tbe target la la sight the observer 
calls to the pilot and adjusts the sighting 
arrangement for distance and altitude. 
Tbe aviator directs tbe aeroplane at the 
target by use of the rudders in conjunc¬ 
tion with tbe notch and sight When the 
observer perceives that tbe direction coin¬ 
cides he promptly Area. 

An aeroplane projectile with rear rttif- 
der has been made in England. A tube 
extends lengthwise through the middle of 
the cylindrical projectile, filled with ex¬ 
plosive. It carries, In front trigger pins 
and percussion caps separated by an In¬ 
terspace, and having well to the rear an 
ignition charge, Both parts are secured 
by bolts fixed to the aeroplane frame, and, 
through the projectile. Interlock In the 
tube, and so protect tbe aeroplane from 
destruction by Its own discharge due to 
hard landtag, shocks, etc. Tbe part of 
tbe tube extending to tbe rear of the pro¬ 
jectile carries tbe tall rudder. The pro¬ 
jectiles hang on two hooks perpendicular 
to the floor of the aeroplane frame. When 
tbe projectile is to be thrown, the aviator 
establishes a apodal relation between tbe 
measured altitude and the velocity of 
flight, alms at the target, and, by means 
of a hand lever, releases tbe supporting 
arrangement of the projectile. The pro¬ 
jectile, now free, sets Itself point down¬ 
ward by manna of tta tail rudder. Since 
the two safety bolts have remained be¬ 
hind In the aeroplane, the igniter la In 
working condition, and when the projec¬ 
tile strikes, the trigger pin pierces the per¬ 
cussion cap, Ignites the ignition charge, 
and this seta off the explosive charge of 
the projectile. 

Shooting at aeroplanes was carried on 
last year in the camp at Chalons. A kite 
■even meters in width by aix staters in 
length, represented an aeroplane and was 
towed by an automobile and wire cable 
with a velocity of 00 kilometers per hour. 
It was fired at by two squads of infantry, 
of fifty men each, at a distance of 900 to 


were scored on the kite, that to 1.3 for 
each man. A second shoot tag, with 
same number of men, at a small k 
measuring 1.8 meter* broad by 1 
long, gave 0J shot per man, but at 
tanee not reported. Machine gnus 
trained against tbe aune target, but with 








ST-ST 

SEME? 

U-T-T-TERING 

sssL’tsusiipji 

iSafflNTiSSK 

1 CONTRA 

iCl MANUFACTURING 

V.I-- f. Vo:. Ml 

































{mporiaDt patent* *Mcb will «pite in 

, .otftttnttn* * 

Of jsrtjwboi «WW to «» potent to Daria, 
57<UWM«oary «**, 18W; 0» wring or 
tuumurtk etettvator potest to Sobey, 578,* 
soft, imefcttto MWTs toe limow patent 
to Stout, 389,797, Septeatmr 7th, 1897, 
nod that to Ryder, 585*41, July fith, 1897, 
which shows harrow teeth and supporting 
wheels at tight angtee on rocking tooth 
tars, so that aa one device to thrown out 
of opafatton the other to thrown Into oper¬ 
ation; tho check rowing, drilling and hand 
dropping Ptonfer patents to Undgren, 577,- 
487, February 23rd, 1897, and to Dooley, 
598*08, November 9th, 1807; the Eltsroth 
patent, 579.049, March 19th, 1897, for a 
broadcast seeder In the tom of an attach* 
meat that can to substituted tor the end 
board of an ordinary torn wagon; the 
corn harvester patent to Bills and Stewart, 
577,105, of February 19th, 1897; the Sauer, 
579,510, February 2nd, 1807, relating to 
the product)# of various kinds at wine 
from matt by the aid of properly selected 
grape torments; the Swenson patent, 591,- 
804, October 0th, 1897, tor the volute type 
of cotton press ; the Lowry patent, 581,001, 
April 27th, 1897, tor a cotton press In 
which the cotton Is tod under groat pree- 
snre through a routing head, also the 
Lowry cotton press patent, 581,900, of 
April 27th, 1897; the Hudson, 687,826, of 
August 10th, 1897, tor a cigarette machine 
In which the ends of the paper are tucked 
around the tobacco as In certain hand¬ 
made cigarettes; the Campbell, 679,422, of 
March 23rd, 1807, for mnkiug the well- 
known elliptical cigarettes; the cigar ma¬ 
chine patent of Bunn, 579,850, of March 
80th, 1897, In which the rollers are com¬ 
posed of short sections to adapt them to 
lit various forms of bunches; the Under¬ 
wood patent, 501.430. of October 12th, 1887, 
for tobacco leaf stammer In which the leaf 
Is fed stem llrst. between the stripping 
rolls until gripped by gripper rolls; the 
Fargo patent, 683,143, of May 25th, 1897. 
combining a churn and a butter worker; 
patent to Vidal, 594,105, November 23rd, 
1897, for an artificial die made hy heating 
synthetic substances with sulphur and so¬ 
dium sulphide; the Ttemman’s patents, 
583,719 and 583,720, of June 1st, 1897. relat¬ 
ing to Improvements In synthetic perfumes, 
the patents being for aromatic ketones; 
the artificial camphor patent to Nagel. 
582,221, of May 11th, 1897; the patent to 
Constant. 579,317, March 28rd, 1897. for 
a process of making percarbouates for 
bleaching purpoaea; the Onrr patents, 588,- 
566, of June 1st. 1897. and 581,335, April 
27th, 1897, for dental bridge-work; the 
Wildprett patent, 577,866, of January 2ftth, 
1897, tor ladders for store service; the 
Knight patent, 587,442, of August 3rd, 
1897, tor a simple scheme for the transi¬ 
tion of two or more electrical motors 
which may to connected in series, In 
parallel or in any relation at series and 
parallel; the Schlmpf, 582,237, of May 
11th, 1897, for the application bf electric¬ 
ity to agriculture apparatus; the Cox pat¬ 
ent, 588,257, of June 29tb, 1897, tor elec¬ 
tric meter to give different readings In 
accordance with the rate of chargee where 
different rates tor electric service are 
charged; the hydraulic motor patent, 595.- 
027, to Wegtlnghouae of December 7th, 
1897, In which a rotary pump connects 
with the two ends of the power cylinder 
and pumps the water from me end of the 
cylinder to the other to move the piston; 
the hydraulic proas patents to Parfitt, 379,- 
441, March 23rd, 1997, and to Wlaans, 
582,839, of May 18th, 1897; the patent to 
Oultefc, 0*»j285k. March 3rd. 1*87, tor 
ctomptug means tor the tube* of Weyden; 
the Fcrg patent, *81*07, at May 4th, 1897, 
tor tottudog weight ltt parts of hteyde 

Si of December 14th, 

:m of a «- 



•«? m MW? *» toan toppto.wt*, 
turn cars; the Hardte patents, 577,691, of 
February 16th, 1897, a*# 886*27, of April 
3rd, 1897, In which the car or locomotive 
reservoir In air storage motor curs is 
charged from a stationary plant; the elec¬ 
tric motor-vehicle patents of Morris and 
Salom. March 30th, 1897, 579,890; Maxim 
patent, November 30th, 1887, 504,806; 
Woods patent, June 29tb, 1897, 585,371; 
the patent to Morris ft Salome, 578,651, of 
March Oth, 1807, In which separate motors 
for the driving wheels, for ease In turning 
motor vehicles, is shown; the patent to De 
Dion ft Bouton, 503,877, November 16th, 
1897, for a sparking Igniter, and the pat¬ 
ents to Wesdnghouse and Ruud, 683,584, 
583,586, and 583,588, of June 1st, 1897, 
tor charge feeding, speed regulating and 
igniting mechanisms tor gasoline engines ,- 
the Maxim patents, 598,227 and 503,228, 
of November Oth, 1807, tor automatic 
heavy ordnance; the patents to Browning, 
580,023, April 20th, 1887; Khbets, 580,935, 
of April 20th, 1897; to Manllcher, 581,206 
and 681,296, of April 27th, 1897; to 
Mauser, 584,479, June 15th, 1807, and to 
Burgess, 580,120, of August 31st 1807, for 
fire-arms (small arms); the Oathrosnn 
patent, 588,042, of May 25th, 1897, for pro¬ 
jectile In which the explosion of the det 
onator la rendered harmless, being con¬ 
tained in a relatively large chamber and 
separated from the bursting charge by n 
movable metal barrier; the Hchllclc pat¬ 
ent 694,288, November 28rd, 1897, tor com¬ 
pound marine engine; the Hymlugton pat¬ 
ent, 681,780, of May 4th, 1807, tor prevent¬ 
ing compression In locomotive cylinders 
whan drifting; the Curtis steam turbine 
[•patent, 530.210, of Septemlier 21st, 1807 
the lubricator ;tatent to Jones, 584.688, of 
June 15th, 1897. In which the feed of 
lubricant Is automatically controlled by 
variations In the periods of its action; the 
Bowen patent, 588,068, of June 1st, 1807, 
showing an oil cup; the Porter and Hen¬ 
nessey, 587,272, of July 27th, 1807, for 
lubricator In which the oil is displaced by 
condensation of steam; the fuel briquet¬ 
ting patent to Batter, 580,568, of April 
13th, 1897; the patents for acetylene ma¬ 
chines In which carldde Is fed to water 
In patents, 675,281, to Buffington, Janu¬ 
ary 12th. 1897; to Fuller, 575,474, Janu¬ 
ary 10th, 1807; to Deuther, 567,055. Febru¬ 
ary Oth, 1807 ; and to Rhlud, 583,582. June 
lat, 1897; Altenbaugh patent, 584,138, of] 
June 8th, 1897, for a glass machine In 
which glass Is gathered from a funk ot 
furnace and delivered to a mold for mak¬ 
ing tumblers; the Hay jmtent, 582,587, 
May 11th, 1897, tor an Improvement in 
the utilisation of the heat of cooling 
clinker of a cement kiln; the Uarchey pat¬ 
ent, 587,800, August 10th, 1897, tor mak¬ 
ing Imitation atone from waste glass; Ihe 
Goldsmith patent, 578,868, of March 16th, 
1807, tor proeeaa of reducing refractory 
oxides; the latent to Abbott, July 27th, 
1897, for machine for automatically forg- 
lug horse-shoe nails; the patents to Locke, 
April 13th, 1897, 586,679, and to Vlellard 
and Oswald, 589,564, April 13th, 1807, for 
automatic machines for cutting, bending 
and shaping links for drive chains from a 
continuous strip and assembling them Into 
a Chain; the gear cutting machine patents 
to Fellows, March 80th, 1897, 570,708, 
and to Warren, 688,788, of August 24th, 
1807, in which the cutter bears to the 
blank being cut the relationship of an in- 
termeshlug gear; the Incandescent gas 
mantel patent of Cortls, May 4th, 1897, 
681,879, in which the life of the delicate 
mantel Is prolonged by carrying the burn¬ 
er on springs; the Fuller pateut, 580,126, 
April 6th, 1897, for burner designed to 
burn acetylene gas; the Cornell patent, 
599,792, of March 80th, 1897, for machine 
tor pasting labels cm bottles, In which the 
label is sprayed with an adhesive and 
then spread upon' the bottle; the patent, 
583,072, May 25th, 1897, to Munson -for 
making shucks tor match boxes by refold¬ 
ing; the Noble patent, 686,054, July 0th, 
1897, for machine for making paper tubes 
by forming continuous tubing by' a spiral 
Wind; the Potter patent, 574,498, January 
Oth, 1897, for printing proas, including 
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P RICE is not the considera¬ 
tion with the majority of 
those who purchase Cadillac 
cars. 

They can afford to possess any 
car, no matter what its price. 

They are influenced by the 
prestige of Cadillac owner¬ 
ship. 

They are influenced by Cadillac 
sturdiness and Cadillac de¬ 
pendability. 

They are influenced by the 
economy of operation and 
maintenance. 

They are influenced by the 
minimum depreciation after 
years of service. 

They are influenced by the 
super-luxury and the super¬ 
quality of the car. 

They are influenced by the 
super-smoothness in its run¬ 
ning. 

They are influenced by the 
service which the Cadillac 
affords. 

They are influenced by the 
conviction that the Cadillac 
provides in surpassing 
measure, all of those quali¬ 
ties which make motor car 
ownership desirable. 


C Mti i ,i< Motor ( >-1 r Co.Dr 1 roi t, Midi 




SCIENTIFIC AMERICAN 


The Prudential 

A National Institution of Public Usefulness 

Assets, OTir. 323 MiBwo Dollars 

Liabilities, (uchuliiig Policy Reserve $260,000,000) 297 Million Dollari 

Capital and Sarjfas, over.25 MiHion Dollar* 

Amount Sat Aside (or Holden of Deferred Dividend 

Policies, over.31 Million Dollari 

Dividend* Payable to PoKcykolder* in 1914, over 6% Million Dollar* 

Paid Policyholder* daring 1913, nearly . .34 Million Dollar* 

Total Payment* to Policybolden,*ince organisation, over 300 Million Dollar* 

Number of Policie* in Force. 12 Million 

Real Estate Mortgages and Farm Loans, over . 92 Million Dollars 

Voluntary Concession* Paid Policyholders to date, nearly 18% Million Dollar* 

New Business Paid for During 1913, 

over 481 Million Dollars 


LOWEST EXPENSE RATE IN 
THE HISTORY OF THE 
COMPANY 



Over 
| Two Billion 
406 Million 
Dollars 
Life Insurance 
in Force 


THE PRUDENTIAL INSURANCE CO., OF AMERICA 

Incorporated u a Stock Company by the State of New Jermey 

FORREST F DRYDEN, PretxUt Hoae Office, Newark, N. J. 

The l’rudeiitlul Imiuiw Life IiMuriuii't- for the Whole Family Write for Information, Dept 1*1. 


“The Problem of Our Navy” 

A Series of 10 Comprehensive Articles 

HONORABLE JOSEPHUS DANIELS 

Secretary of the Navy 

HON. FRANKLIN D. ROOSEVELT 

Assistant Secretary of the Navy 

and the 

Editor of the Scientific American 

on the present condition of our Navy, showing 
its unpreparedness, its present rating among the 
navies of the world, and what must be done to 
bring it up to its proper strength and position 
These articles have been published consecutively, 
beginning with the issue of February 28th—ending 
with the issue of May 2nd, in which appears Secretary 
Daniels’ article: 

“Making the Navy an Economic Asset” 

Ten numbers sent to any address in the United 
i, postpaid, for $1.00—stamps or currency. 


Order promptly aa the number of copies on hand is limited 

MUNN & CO , Ini 

361 Broadway, New York People’s Gas Bldg., Chicago 


lflth, 1897, for rotary printing m espe¬ 
cially adapted for printing on a 
envelopes; the Wood patent, 880,BIB, Sep¬ 
tember 7th, 1897, for means for preventing 
the off-set of fresh reprinted Ink In print¬ 
ing presses; the typesetting machine patent j 
to Bnnisson A Honiss, 5834S24, March 25th, 
1807, which selects proper justifying | 
sixteen from a mugasine; the type distrib¬ 
uting machine patent to Cox, 578,216, 
March 2nd, 1807; the Dexter patent, 688,- 
635, August 24th, 1807, in book-binding J 
the patent, 680,111, of April 6th, 1807, to 
Jacobs for machine for applying cloth 
book covers; the Johnson patent, 584,363, 
Juue 18th, 1807, for linotype machine im¬ 
provement ; the patent to Skursheedt et aL, 
501,070, October 5th, 1897, for mechanism 
for automatically feeding and stitching 
siwugles to u foundation fabric; the patent 
to Heed. 580.531, April 13th, 1807. for a 
wood-turning machine for turning shoe 
lasts; the Fischer intent, 685,011, Decem¬ 
ber 2lst, 1897, for electrically operated 
clocks; the patent to Kellog, 801,160, Oc¬ 
tober 6th, 1897, for automatically operat¬ 
ing time-operated mechanisms; the patent 
to Hrachhaussen, 506,393, December 28th, 
18B7, for automatic musical Instrument; 
the musical Instrument of Cahill, 580,086, 
April 6th, 1807, In which electrical vibra- 
correspondlng to the notes of the 
musical scale are produced and combined 
keyboard* to correspond to chorda col¬ 
lected on wire and transmitted to loud 
speaking telephones; the Olivary patent, 
583,077, May 20th, 1897, for changing the 
pitch of lurinates by partly filling the bore 
without affecting the finger holes; the pat¬ 
ents In optics to Armat, 578,186, March 
2nd, 1897, and Abbe. 584,970, June 22nd, 
1897, the imteut to llolport, 579.434, March 
23rd, 1897. for boat lowering and detach¬ 
ing device adapted to releaae the boat on 
its being water borne; the Slnt.v patent, 
581,626. April 27th, 1807, for reversing 
the angle of screw propeller blades for 
use with non-reverslble engines; the 
Kaselowsky imteut, 591,768, of October 
12th, 1807 for automatic steering devices 
for boats adapted to operate on the princi¬ 
ple of the gy roseope; the patent to Curtiss, 
December 28th, 1897, 596,294, for safes In 
whtcb the dogglug derices are held nor¬ 
mally Inoperative by thermostatic device 
released upon a rise of temiierature; the 
all-glass show case patent of Gunter, 584,- 
584, June 15th, 1807: the imteut to Hale, 
605,624, Ik-cemlw-r 14th, 18117, for mechan¬ 
ism for reversing car seats, and the John¬ 
son patent, 582,920, of May 18th, 1807, for 
artificial sisiuges for surgeons' use. 

Napier Tercentenary Celebration, 
July, 1914 

J OHN NAI’IKR'S Losiarithmorum Can¬ 
on*# Miriflvi Dencriptlo was published 
In 1614; and it Is promised to celebrate the 
tercentenary of this great event In the 
history of mathematics by a coni 
Is- held In Edinburgh on Friday, 24th 
July, 1914, Hnd following days 
Tlie celebration Is lielng held under the 
auspices of the Royal Society of Edin¬ 
burgh, on whose Invitation a general com¬ 
mittee has been formed, representing the 
Royal Society of Ixmdon, the Royal ’As¬ 
tronomical H«s-lety, the Town Council of| 
Edinburgh, the Faculty of Actuaries, the 
Royal Philosophical Society of Glasgow, 
the Universities of St Andrews, Glasgow, 
Atierdeen, and Edinburgh, the University 
College of Dundee, and many other bodies 
and Institutions of educational import- 
see. 

Through the Siuehtific Amebican, the 
president and Council of the Royal-Society 
of Edinburgh have now the honor of giv¬ 
ing a general invitation to mathema¬ 
ticians and others Interested In this com¬ 
ing celebration. 

The celebration will, be opened on the 
Friday with un inaugural address by the) 
Rt. Hon. Lord Moulton, F.R.H., LL.D. 
(Hdln.), etc., followed by a reception giv¬ 
en by the Right Honorable the Lord Pro¬ 
vost. magistrates and Council of the city 
of Edinburgh. Ou the Saturday and Mon¬ 
day the historical and present practice of, 
computation and ether developments close¬ 
ly connected with Napier’s discoveries and 
inventions will be discussed, 





. Aswtkl.esntoe.wiS.* 
titles’* Cathedral m tttof— 

Among many a 

warm interest tot .. , „ 

hope to take part to the congress, W | 
mentioned Prof. Andoyer, Paris; Ft*?, *. 
Bauschtoger, Streasburg; Prof. Htttos 
Brown, Historiographer Royal fey Soot- 
land; Prof. F. Cajori, Colorado, tl, S, A.{ 
Prof. ti. A. Gibson, Glasgow; Dr, J. W. L. 
Glataher, Cambridge; Prof. Lang, St An¬ 
drews; Prof. Macdonald, Aberdeen; Prat 
E. Pascal, Naples; Prof, Karl Pea non, 
London; Prof. Eugene Smith, New York; 
Prof. Steggall, Dundee; Prof. Whittaker. 
Edinburgh. 

Merchlston Castle, the residence of 
Napier, has long been occupied by the 
well-known public school, which draws 
pupils from all parts of the British Em¬ 
pire. The governors of the school have 
kindly invited the members of the congress 

visit the castle and grounds on the Sat¬ 
urday afternoon. 

Relics of Napier, collected by Lord 
Napier and Ettriek and other representa¬ 
tives of the family, will also be on view; 
and it is intended to bring together for ex¬ 
hibition books of tabled and forma of cal¬ 
culating machines which may reasonably 
be regarded as natural developments of 
the great advance made by Napier. 

Individuals, societies, universities, pub¬ 
lic libraries, etc., may become founder 
on payment of a minimum mjb- 
ecription of £2; and each founder mem¬ 
ber will receive a copy of the memorial 
volume, which will contain addresses and 
pnpers read before the congress, and other 
material of historic and scientific value. 
It Is Important to secure as many found¬ 
er members as possible, m that a volume 
may be brought out worthy of the mem¬ 
ory of Napier. 

Ordinary subscribers (5s.) attending the 
celebration may receive copies of the mem¬ 
orial volume at a reduced price. 

Subscriptions and donations should be 
sent to the honorary treasurer, Mr. Adam 
Tatt, Royal Bank of Scotland, 8t Andrew 
Square, Edinburgh. 

All who are Interested In this proposed 
celebration are respectfully Invited to 
communicate with the general secretary 
of the Royal Society of Edinburgh, 22 
George Street, Edinburgh, and to announce 
their intention of being present 


Sound Perception ▼. 

By Stanley Robinson 

/ ERY few people are aware of the fact 
that totally deaf persons are really 
conscious of the noise they themselves 
make, or of the noise made by other per¬ 
sons or things, when such noises are made 
near enough to be communicated to their 
bodies. 

The fact that the deaf, scientifically 
speaking, possess diaphragmatic hearing 
Is known only to their friends and in¬ 
structors. They hear, or rather feel, the 
concussion of many sounds almost as well 
hearing people, through the vibrations 
on their ear diaphragms, these vibrations 
reaching the brain through the medium at 
tbe nerves of feeling. 

I have not a particle of hearing myself, 
and write chiefly from my own experience, 
knowledge, and life-long association with 
the deaf. A totally deaf person ts much 
like a rasa with hla ears plugged up with 
cotton and thickly bandaged. Were the 
bodies of deaf mutes not sensitive to such 
sounds and noises as tbey feel or come to 
contact with, I ( fear tbey would be to « 
sphere of too great s alienee. Noisee make 
the deaf feel that they are not really deaf. 
Strange to say, sounds are often trouble¬ 
some. The deaf often feel grateful that 
they can enjoy the benefit of so mush 
silence as they do. Much of the time they 
are undisturbed by all the harsh soands 
which agitate tbe ears of the hearing com¬ 
munity. 

Such sounds as are perceived or toe 
sounds that come to constant contort- wito 
the persons the deaf are oft* a help < 
“itoer than a bother. , ,, 

If »«* told lhat the g a rtleto * 
standing «t - your doorway ;j|f’' 
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COUPON Bond is 
w something more 
than a mere sheet of 
good paper. 

There is behind it over half 
a century of tradition in the 
making of a fine bond paper 
in one mill. 

Its makers have given to it 
their best, and its perfection 
expresses pride in their 
product. 


COUPON. 

BOND 

On* o< th* "Engle A" Watermarked Paper* 

And so Coupon Bond, be¬ 
cause of its quality, charac¬ 
ter and impressiveness, is 
used by American Business 
Men who find a keen, per¬ 
sonal satisfaction in using a 
business paper which best 
reflects their personality. 
Coupon Bond overcomes the 
impersonality of cold type. 

It tella of the dignity of the house 
that uses it, and puts the seal 
of standing upon both letter¬ 
heading and signature. 

If you arelntereeted In thebuslneaa-bulld- 
Ing power of good etetlonery eend for 
our portfolio of Coupon Bond Sample* 
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11 IMe Strwt iHoB>ol*.AMMChuwttg 


Compare the Indentructo with any other 
trunk made. See it wide hy aide with 
other trunks In the atorea. 

You will find thnt not one of them hue 
the distinctive feature* of the Indeatructo 
—-that not one of them (five* you the 
same solid assurorioe of real worth and 
uervlre*—-not on*' of them Is so well aide 
lo care for itself in the crash and crush 
of hard baaKHRe hand Hus. 




e service, aauaiacnou, too iwauiy inn am- 
K value, and tile apeelal Five Years’ Intur- 
ituer and Heoiatry feature* that ir« all your* 
with th* Indeatructo Trunk. It la worth your 
wbtlo to buy right and Do satisfied. Say to 
youraeff. '"m next trunk I buy will be 
an Indeatructo"—thou make good on that 
promise, ,, 

Our booklet erplaln* that /slip —<uh for tf. 

National Veneer Products Company 
3600 Belgor Streot MUhawaka, Indiana 



trw*. The aolse at the truck os the cob- 
Wastones has simply been communicatad 
to the man's body by vibrations. Had it 
been a rubber-tired vehicle drawn by a 
team of horses, the man would have been 
unconscious of its presence, because rub¬ 
ber-tired vehicles, as s matter of fact, pro¬ 
duce no vibrations, and very little noise. 
The footsteps of the horses do not cause 
a sufficient noise for the man to feel, as 
they are too far away from him. The 
footsteps of a horse may be distinctly felt 
by a totally deaf person, provided he is 
near or within the required distance to 
feel the sound. The distinctness of the 
sound depends very much upon the kind 
of material on which the horse is walking. 
Thus if a horse Is stamping on soft ground 
in order to remove an annoying fly, and 
the totally deaf man Is but a few feet 
from him, the noise will appear to the 
man, for he will feel it as a dull thud. If, 
however, the horse is stamping or walking 

i a hoarded surface, or platform, the deaf 

an will exclaim, “Oh, what a noise!” 

Vehicles produce no vibrations when the 
streets arc covered with snow or mud. 
Consequently, they are Jnst as noiseless as 
rubber-tired vehicles. A deaf mute may 
I mss throngs of people on the street, and 
yet not feel the sound of a single footstep. 
The only noise he will perceive will be 
the rumbling of some passing vehicle, also 
unpaved thoroughfare the sound of 
wagons or heavily laden trucks can 
scarcely be felt. 

In many ways stone Is a poor material 
for the conduction of noises to the body 
of a deaf mute. He will not feel the noise 
if you stamp on a stone pavement unless 
you are close to him. 

A deaf mute will tie conscious of all the 
noise in the room which he occupies He 
will feel the door slam, the fall of a ball, 
an apple, an orange, u key, or any other 
weight, the footsteps of iiersons in 
room, if it Is not carjieted, or if they do 
not have on rubber shoes or slippers; also 
the noise he makes with his own knife 
and fork when eating 

Shortly after I became deaf, at the age 
of ten, I did not realise that my deafness 
was total, simply because through my 
sense of feeling I was still familiar with 
moat sounds. But when I could not feel 
human voices, the fact was clearly estab¬ 
lished (hot 1 had not a particle of hearing 
left A deaf man feels sounds better when 
they are nenr or when he has holt 
hollow ImxHcs, such ns empty boxes, 
closets, irou or wooden pillars, which take 
sound vibrations lietter than solids Plac¬ 
ing m.v hand on the panel of a closet door, 
I urn able to feel faintly the thundering 
noise of a bawl drum three hundred feet 
or more away. 1 can scarcely perceive 
such a deafening noise the same distance 
when standing against a wall of stone 
Door BcIIb and Alarm Clocks. 

A deaf person never feels the sound of 
a bell as its vibration* nre confined solely 
to the atmosphere. I think there la no 
way by which the sound of such an instru¬ 
ment cun lie imparted to our feelings. On 
account of this draw back every deaf mute 
wlio lives alone finds it necessary to ar¬ 
range some kind of a derice which will 
serve him either through his sense of 
vision or ills feelings, as suitably ns the 
ringing of the door bell serves any hear¬ 
ing person. Many of these devices, only 
a few of which I shall describe here, are 
very Ingenious and novel as well as useful, 

Deaf mute parents that have hearing 
children or hearing jiersons living with 
I ham. of course, need no substitute for 
their door Ml. Families whose members 
ore all deaf, or who have no hearing per¬ 
sons living with them, often have u dog 
whose barking and actions, when the bell 
rings, “1100111” for them. Families that 
reside in houses that are no better than 
Are trope should always be ready to en¬ 
tail*. and save their lives In case of fire. 

We do not always feel safe when asleep, 
because if a fire should occur we would 
not know it or would not be aroused In 
time by persons trying to save us by 
knocks and kicks at our door. Only a few 
mouths ago the school for the deaf at 
Muluue, N, Y., was destroyed by Are, but 
as the lrnpila were well drilled to meet 
one was Injured. 


Here at last is a 
pipe union that 
will not leaky 
will not rust. 
will not crack 
under the wrench 
or under high pres¬ 
sure- the ideal union 



Simply because it is Cold 
Drawn Steel and not malle¬ 
able iron or some other 
form of casting. 


Pipe manufacturers don’t try to 
furnish malleable or cast iron coup¬ 
lings with their pipe—they use 
wrought couplings, and it is only be¬ 
cause nobody had been able to make 
pipe unions from wrought steel that 
the use of malleable iron or cast 


brass has ever been permitted in 
pipe unions 

The Mark Cold Drawn Steel Union 

has at last solved this problem. It 
makes practically one continuous 
wrought pipe of the two lengths it 
joins,because it isitsclf wroughtstcel. 


The only union in existence 
that expands and contracts 
the same as the pipe. 


Malleable iron and cast iron 
unions expand more slowly than 
wrought iron or steel pipe, when 
heat is applied Malleable iron 
unions (tratch under the expanding 
pressure of the pipe, and because 
the elastic limit of the metal is low, 
they stay stretched and leak when 
pipe is cooled 

Cast brut unions expand more 
npidly than wrought pipe, and 
spread away from the pipe under 
heat, making such joints leak 
when hot. 

Unions made of part malleable 
iron and part cast brass suffer 
internal trouble every time tem¬ 
peratures change, and leak in 


The Mark Union is made wholly 
from wrought steel, with a soft 
drawn brut seat ring or gasket in¬ 
serted in the female seat. When 


this brass gasket expands under 
heat, it tends to render the joint 
even tighter It is so soft, and the 
densified steel male seat that cush¬ 
ions into it is so exceedingly hard, 
that the Mark Union is proving its 
ability to hold unprecedented steam 
and hydraulic pressures under con¬ 
ditions in which every other form 
of union has failed. 

Mark Unions are Sherardixed -a 

process that alloys zinc with the 
steel This sherardizing is done 
after the threads are cut, protecting 
all surfaces from rust or corrosion. 

Mark Unions are stronger than 
the pipe, because heavier than the 
pipe, and made of stronger metal 
than the pipe itself Their superi¬ 
ority in this direction is particularly 
noteworthy in the larger diameters, 
where all other unions fall so far 
short of the proper factor of safety. 


For these Reasons and others 
the Mark Cold Drawn Steel 
Union is rapidly replacing 
all other forms of unions 
for every use where leak- 
tightness and resistance to 
corrosion are of value. 

SEND FOR A SAMPLE UNION. PUT IT TO THE SEVEREST WORKING TESTS 

SIZES 1-2" TO 3" INCLUSIVE 

MARK MFG. CO. 

Moicr, .( StmJ.rd Full Wnlht »««., Wutur, Cm uni Uue Pipe. Block unJ Cuhamz.J 

1903 Dempster St. Evanston, Ill. 


A Home Made Alternating Current 


Motor 




mm* co. he. 

311 BROADWAY 
NEW YORK 


Read Supplement 1688 (or » good, clear article by F, E. Ward, 
E, E n on the making o( a one-eighth horse power alternating 
current motor. The motor can be constructed by anyone of ordinary 
skill in the use of tools who has access to a screw-rutting lathe 
with a swing of nun inches or more. The motor u designed to run 
on the 100 to 120 volt, 60-cycle, single-phase alternsUng current 
circuit, now in wide-spread use for the lightinn of dwellings The 
motor will drive a 16-mch brass fan, a small lathe, or a 50-watt 
dynamo for generating direct current for charging storage batteries, 
and m fact will do almost any kind of work that can be done by 
one-man power. Order (ram your newsdealer nr from us. , 
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Scientifically 

and 

Practically 

THE 

UNDERWOOD 

Represents 

Supremacy 


Proofs: 


Holds Elliott-Cresson 
scientific medal for suprem¬ 
acy of mechanical con¬ 
struction. 

Holds every record for 
Speed, Accuracy , Stability. 


UNDERWOOD 

“ The^ Machine You Will Eventually Buy ” 


Such schools employ hearing night w* 
men, an they are more suitable lot I 

Vialtlng a married mute couple 
Brooklyn one day. 1 Inquired how they 
could tell when their door bell rang eo M 
to respond to it, they having neither do* 
nor children to hear for them. they 
showed me a hollow rubber ball append¬ 
ed from the chandelier in their kitchen, 
where it could be seen from the parlor 
and the other rooms in the house. In an 
Ingenious way the ball was attached to 
the hammer of the- door-bell by mean 
string, so that whenever the bell rang 
the hammer would Jerk the string and 
cause the ball to oscillate for some length 
of time. The swaying of the ball told the 
busy housewife when someone was at the 
door. Many families have similar devices. 
While visiting this same family, the deaf 
took me to the foot of his bed. T1 
1 found attached to the top bar of the 
bedstead an alarm clock. "This clock,” 
said he, “awakens me every morning just 
when 1 want to get up. 1 feel the vibra¬ 
tion of the alarm quite plainly, as It ex¬ 
tends to all parts of the bed.” 

In the kitchen of another deaf couple 11 v- 
g alone in New York city, I found that 
whenever their door bell rang, an Ameri¬ 
can flag placed in an upright position in 
front of a window, would fall. When the 
occupant of the room saw that the dag 
was down, she or he would know what to 
do. 

A deaf mute doing business in a New 
York city office has the door bell attached 
to the electric lamp over his desk in such 
manner that the light goes out when¬ 
ever there Is a ring The sudden vanish¬ 
ing of tile light ealist's the busy man to 
tnuke a quick retqtonse. 

Anthropological Exploration in 
Peru 

T HE Smithsonian Institution has just 
issued n second report concerning the 
field work of Dr Ales lirdlickn of the! 
National Museum, carried on in Peru (lur¬ 
ing the past year, in connection with thej 
l’aiiama-t'aliforiiiu Eximdtion at San 
Diego, for which a very important exhibit 
in physical anthropology Is being prepared. 
The investigations extended over Heveral 
hundred miles of the Peruvian coast and 
o\cr hitherto unexplored regions In the 
western Cordilleras. The objects of this 
trip, which occupied the first four months 
of 191.1. were to determine the relations 
of the ancient Peruvians of the mountains 
with those of the coast, and to extend the 
investigations which Dr. Ilrdlicka has car¬ 
ried on for many years regarding Indian 
and especially pre-Columbian pathology 
dating back about 500 years. 

The expedition wus a very strenuous 
one. but proved remarkably successful. 
Over 10O ancient cemeteries and many 
ruins, a largo percentage of which were 
previously unknown to science, were ex¬ 
amined and over .10 boxes of skulls and 
other material for future study were col¬ 
lected for the United States National 
Museum aiul the Museum at San Diego. 

The writer rcjKirts that skeletal mate¬ 
rial, which formerly abounded in Peru, 
and is essential to scientific research, is 
fast disappearing, and in a few years can¬ 
not he gathered without the expenditure 
of much time and money. 

The results of the expedition will prove] 
of unusual value to anthropology. While I 
some of the links of the chain of evidence 
are still wanting, it can now be said with 
certainty that the Peruvian coast from 
Chiclayo, in the north, to Yauca, in the 
south—a distance of over 000 miles—was 
jieopled predominantly before the advent 
of the whites by one and the same physi¬ 
cal type of Indian. These Indians were] 
of medium height, with short and broad] 
skulls, and moderately to strongly devel¬ 
oped muscles according to the locality. 
The most important fact ascertained In 
this connection was that both the Chimu 
and Nascas, two of the foremost cultural 
groups of ancient Peru, were identical, 
and as regards physical characteristics, 
inseparable parts of this epast people. 

According to their location, the people 
of old Peru were either fishermen orfanb-i 

They sea* to bean 
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pie h tmA gaa. 

The pre-Columbian Peruvian* of the 
coast knew the use# of gold, silver and 
copper, ami worked these metals to some 
extent, especially copper In the manufac¬ 
ture of weapon#. Their common weapons 
were a metal or stone mace, a wooden 
dub, a copper ax and knife, the sling, 
and in some regions the bow and arrow. 
Their implements were the whorl, weav¬ 
ing sticks, looms, cactus-spine or bone 
needle holders, sharpened sticks, copper 
knives and axes, hoes, and fishing para¬ 
phernalia, including nets, sicker#, reed- 
bundle heats or balsas, and peculiar rafts 
which were paddled. 

Throughout the whole territory along 
the coast the people deformed the beads 
of their Infants by applying pressure to 
the forehead, probably by means of band¬ 
ages and pads, which process flattened the 
back of the head ae well. They 
practice filing, cutting, or chipping the 
teeth, er other mutilations which would 
leave marks on the skeletons. 

It is Interesting to know that these na¬ 
tives seem to have been comparatively free 
from general bodily ailments before the 
advent of the white men, although they 
suffered from several peculiar local dis¬ 
eases affecting the hip-bone, the head, and 
the ear. The people of the mountains pos¬ 
sessed a good, average development of the 
body and of the skull, and were freer I 
the coast people from disease, It is 
dent that in some of the districts serious 
wounds of the head were frequently fol¬ 
lowed by the operation known as trepan¬ 
ning. and although this was often crudely 
(lone, it was successful in many cases. 
This practice was probably carried on 
even after the coming of the Hiwnlards. 

The results of the expedition failed to 
strengthen the theories of the antiquity of 
man In Peru, but tended to prove the con¬ 
trary. Aside from the cemeteries or burial 
caves of the common coast or mountain 
lieople, and their archeological remains, 
there was no sign of human occupation of 
these regions. Not a trace suggesting any¬ 
thing older than the well-represented pre- 
Columbian Indian was found anywhere 
and neither the coast nor the mountain 
population, *o far aa studied, cab be re¬ 
garded as very ancient in the regions they 
Inhabited. No signs indicated that any 
group occupied any of the sites for even 
aa long ae twenty centuries; uor does it 
seem that any of these people developed 
their culture, except in some particulars, 


Dr, Hrdlicks's report Is issued in 
Smithsonian Miscellaneous Collections, 
publication 2246, and forme an exceeding¬ 
ly valuable addition to the anthropological 
works of Pern. It comprises 6P pages of 
text and 26 plates of nitration, showing 
specimens collected, locations of the finds 
and maps of the territory explored. 


The Gtuia of Panama 

W m M ti from pap* MS.) 
mounted upon the Crosier type of disap¬ 
pearing carriage, are scarcely leas deadly 
than their tatyet brothers, or sisters, for 
guna haw been tacitly endowed with fern 


I'Wm ippalatitos. AiMwugh toe 14-inch 
kfcetot weigh but I.oaft pound#, their range 
to practically that of toe sixteen#, at ex¬ 
treme fighting range, and they are able 
to penetrate any armor bow in use. 

The main defense of a system of sea- 
coast fortification Is found in the mor¬ 
tars. Costing less to manufacture, and 
projectiles and chargee costing less, they 
are used In great numbers; and toe effec¬ 
tive range Is slightly more than that of 
the rifles on the disappearing carriages. 
Fired at extremely high angles, their pro¬ 
jectiles Invariably plunge directly down 
upon the target, and though the velocity Is 
comparatively low, no deck armor can 
withstand them. 

The mortars are sunk In pits, In groups 
of two, each group manned by a company 
of coast artillery. They are seldom fired 
singly. As a rule a number of them are 
directed upon a target and fired simul¬ 
taneously, a salvo, anil In such a hall 
of steel, directed upon a common objec¬ 
tive, at least one projectile, shlp-dlnahllng 
In its power, will moat probably strike 
with deadly effect. 

No definite Information Is given out by 
the War Department about the number 
of guna to bo In the completed defenses of 
the Panama Canal, but nt such an import¬ 
ant point. It Is reasonable to supisise that 
it will be ample. 

rough estimate there will probably 
be two or more of the 10-inch rifles, from 
twelve to twenty of the fourteens, and 
approximately forty mortars, with a large 
number of the smaller rapid-fire guns 
Assuming the maximum, a hostile 
squadron would be greeted at each dis¬ 
charge of tho entire armament with a 
composite thunderbolt weighing forty tons 
-forty tons of disabling, death-dealing 
eel each minute. 

The old naval guns of our Spanlsh- 
Amerioau war period are obsolete. The 
guns of the civil war class are playthings; 
and all gun# antedating that ;ierlod of 
Interstate war are ns harmless to a mod¬ 
ern dreadnought or emplacement, at any 
range, a# the boating of the rain i 
le ecu. 

And fifty years hence our latest i>erfec- 
tlon that we esteem so deadly will be 
smiled at In some musty old museum! 

Insects in the Upper Air 

D R. E. EVERLING of Halle, Germany, 
Is trying to Interest aeronauts In mak¬ 
ing observations of the occurrence of In¬ 
sects al altitudes of several thousand feet 
above the earth’a surface Very few such 
observations have heretofore lawn record¬ 
ed. Dr. Everllng himself, lu the course 
of many balloon voyages, has only once 
noted an insect (a butterfly) at a great 
altitude. It was, In all probability, 
rled thither by the strong uprush of air 
In an incipient thunderstorm, and It may 
be a general rule that Insects do not volun¬ 
tarily rise above a moderate elevation, 
Aeronauts are Invited to send their obser 
various on tills subject to Dr. A. Jnpha, 
yssitoglsches Institut, Halle a. 8., Ger¬ 
many. The meteorological conditions, 
e#i»eclnlly Indication# of the presence of| 
strong vertlcsl air-currents, should ts 
noted lu connection with all observations. 

Meteorological Conference in Scotland. 

—It Is the custom of British meteorolo¬ 
gist# to hold a breukfust or luncheon lu 
connection with the Hnuuul meetings of 
the British Association for tho Advance¬ 
ment of Science. A# toe Association Is to 
meet this year In AustraLUi, and few 
meteorologists from Great Britain will be 
able to utteud, arrangements are lielug 
made to hold a conference of otiservers 
and students of meteorology and allied 
subjects lu Kdluburgb curly lu September. 


, wajaar, unik awtrai. aw., o# faxama camai. httssish. 



Sixteen inch. 

Fourteen Inch. 

Twelve Inch 
Mortar*. 


mSS 

,2 

i«,aoo 

879 

'"S 

1 par to seoonda 

300 

04.000 

80 

50-39 

1,046-700 

19,000 

any deck amor 

1 per minute 


—•thinking of life insurance? 

|k AOST people arc; (or insurance protec- 
IVl bon is sn ever-present proposition: 
it safeguard* the home; take* care of 


_ _ . educate* the youngsters and 
provide* old age independence. 


It'* on the mmds of most 
people—the thoughtful, 
humane kind: they're 
thinking about it good 
and hard and some 
20-000 life - insurance 
its are helping them. 
B 

The agent, of course, is 
bent on earning a corn- 
ton and, incidentally, 
on beating his Iasi year's 
record under urgent pres¬ 
sure from his company. 


But don't let him do it at 
„ J expense, for if you 
take apoBey through any 
agent, his commission 
will come out of yoor 
premium— toe first year 
and thereafter. 


This, of course, will make your insurance cost 
you more than though you applied direct to 
the one American company that operates 



A GENTS of all the other companies— 
, the 20,000—find it hard to compete 
with the Postal Life, and it is there¬ 
fore best not to believe what such agents say 
about the Company or what they show you 
in some easily-influenced 
insurance periodical. 


The Postal Life is a 
highly accredited insti¬ 
tution and has the con¬ 
fidence of all thoughtful 
insurers who take the 
trouble to find out about 
it for themselves. 


They find that the Postal 
gives all that other com¬ 
panies give and much 
that they do not or can¬ 
not give. 

0 

Forexample: the Postal's 
Health Bureau performs 
amostimportant service 
in health - conservation 
by issuing timely Health 
Bulletins for the benefit 
of its policyholders and 
by providing for those 
who so desire one free medical examina¬ 
tion each Year— a privilege not accorded 
by any other company, it will thus he seen 
| that the Postal 

The Postal Life A Saves you Money and 
Insurance Company w Safeguards your Health 

For the reuons here «Uted sod other*, the 



ut juit whal you < 
ol policy —Whc 


'hole- 


Twill pay you to find c 
i»ve on any standard lorm ol policy — 

Lite, Limited-Payment Life or Endow 

Jiit writ# and say: “Mail full insurance par¬ 
ticular. as par adysrtincuMst in Scientific Amer¬ 
icas, May 2.” And be certain to give raw 
•ccupatioa and the exact date oi your birth. 

The Company will then wnd you (*v mall only) 
tUCt fltana for yoor aa> with the amount of divide lull, 
rurutni and Mhorwno, now bou>a paid 

No amt will he aenl to VMt you. ihr benefit ol ha 
comtumiun ton to you became you deal direct. 

POSTAL LIFE INSURANCE 
COMPANY 

WM R. MALONE. fWbm 
35 Nassau Street New York 
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Because— 

it tells them of something real 
that has been done hy real, liv¬ 
ing men and women; because 
it is always more fascinating 
than fiction. 

Get a copy today 
On All News-stands 15c a Copy 
By Mail $1.50 Per Ye»r 









The Big Expense on Concrete 
Construction Can Now Be 
Saved with Self-Sentering 

The big expense for concrete forms, the 
immense dead weight of concrete roofs, 
have discouraged builders from enjoying the 
great advantages of this fireproof, enduring 
construction. 

Self-Sentering, the new form of expanded metal, 
has removed the handicap—the watte time. It hat 
made possible all concrete construction without forms. 
You can now have floors, ceilings, side walls and 
roofs built in a fraction of the time required by old 
methods and at a fraction of the cost. Self-Sentering 
mukei a 2-inch concrete roof or partition—rigid, fire¬ 
proof, enduring—an economical possibility. Pitched, 
curved or flat roofs are built with equal facility with 
Self-Sentering. Self-Sentering has brought about this 
change because it is lioth reinforcement and form 
combined, and your money is spent on ptrmantnt construction, not wasted on 
temporary work. 

Learn of the Modern Form of Concrete Construction 

Write us of your plans and let our advice help you to better, more economical build¬ 
ing. Tell M your architect's or builder's name so we can co-operate for your benefit. 

The General Fireproofing Co., 7502 Logan Ave., Youngstown, O. 



To the woman of taste the white enameled room makes a strong 
appeal. She delights m its atmosphere of cheery, dainty brightness. Not 
onlvin her boudoir, bedrooms and bathroom, but in the living rooms as well. 

the wood, multiplying its attractiveness. 
Liquid Granite Floors have a durable 
elastic surface that withstands the ' 


Luxcbcrry White Fnamel produces 
rich, deep, snow-white effect unequaled 
by any other ffnish. A Luxeberry sur¬ 
face is smooth, satiny and durable, and 
■nay be left either a soft dull, or brilliant 
as the finest porcelain, 

Luxcbcrry White Knaniel won't turn 
yellow, chip orcraik and i leans in a jiffy 
with snap and water 

In snow white rooms the natural wood 
floor* should be protected and beauti¬ 
fied bv the finest floor varnish. Liquid 
Granite has all the toughne.is its name 
implies and it brings out the beauty of 


of grown-up feet and the romp of play¬ 
ing children—a surface you can wash 
without fear of turning it white—even 
boiling water has no harmful effect. 

Beiry Brothers' Varnish has been the 
first choice of home owners, architects 
and decorators for over fifty years. Ask 
your dealer about them or write us direct 

for varnish information of special interest 

to home owners 



RERBYBROTHERC 

^-wbrld*» Lar^estVkrnish Makers^ 



Notes and 

Questions, as in many caw* they taw to be refenwd to ««*ta 
should bo given on every sheet. No atteution will be paid to w 
to correspondent* ore printed from time to time and wulta mat 



(12981) O.' O. B. asks: Can you please 
advise me If It has been positively proved **“» 
the electron theory of electricity, or, Is < 
words, the one-fluid theory, is correct? That la 
to say, that It has been proved that positive elec¬ 
tricity is fixed, while negative alone la movable? 
A The theory of electrons la firmly believed by 
most scientists. 11 probably may to saM that tt to I 
positively as any theory which may be, 

_t any time by some new discovery. No 

theory In sclonco Is regarded as absolutely proved, 
thoory Is a statement which coven the phe- 
mona to which it applies better than any other 
planatlon It another better explanation la 
found, the old will be forced to give way to the 
new A recent work by J J. Thomson, "Raya of 
Positive Electricity," pertains to this topic. We 
11.40 postpaid. 

(12982) M. A, G. asks: WiU ultra-violet 

light penetrate ordinary glass, and also "Jena" 
sufficiently strong enough to melee an to¬ 
on a photographic plate after It has p a s s ml 
fh the above said glass? Adi visible light 
excluded Some works which I have re- 
to. state Uiat glass cuts off all ultra-violet 
while others state that nearly all of the 
ultra-violet light passes through. A. Glass is 
somewhat transparent to ultra-violet rays. We 
use a cobalt blue glaaa, combined with a violet 
colored with manganeeo, and wo can get 
good ultra-violet effects. By the use of 
z lenses and prisma we can secure much 
better effects beyond the violet of the spectrum 
which is formed. You will And about this In a 
very Interesting book by 8 P. Thompson, entitled 
Light. Visible and Invisible," price »1.7S poat- 


(12983) E. G. M. asks: 1. In your paper 
of January 10th, 1914, page 43. you speak of the 
daylight-saving fallacy." What is that? A 
Phe daylight-saving fallacy is that It makes a 
difference which hours men work if they only work 
■ual number of hours In the twenty-four. In 
parts of Europe riots have h 
averted over this question, when It 

have the men begin at an earlier hour In the 
imlng so as to close the day 's work earlier In the 
afternoon, and have time for the garden or other 
-door pleasures 2. Woukl not people surely 
In out of doors more, walking, playing, if 
daylight lasted longer after the day's work was 
over? I notice in the papers that some city near 
lidding line between Eastern and Central 
las decided to change to Eastern In order to 
have morn daylight hours in the afternoon. A 
enslble solution of the difficulty In keeping 
standard instead of local time is to change the 
of the day's working time as above rather 
than to lose the advantages of standard time In 
cities where local time Is about hair an hour 
fast of standard time the shops and factories start 


past eleven by standard time. In reality 
the work begins at seven local time and the dinner 
twelve local time The day's work closes at 
half past five standard, but at six local time Thus 
the day is kept by the sun, but the hours are those 
of standard time. 8. I notice in the article re¬ 
ferred to, in question 1* “It is stated that British 
Columbians now sleep during three hours of day¬ 
light in summer." Is this because their northern 
do they get up eo 
Twilight lengthens rapidly In the 
me goes north In the northern part 
of British Columbia there la little night In the 
summer, and men mutt sleep by daylight if they 
would get sufficient sleep. In the Arctic regions, 
sleep by daylight all the time the sun is stove 
horizon without ' — 

continuous daylight In 
> people keep the twenty-four 
They open their shops at eight 
o'clock In the morning and close them at six of 
the afternoon, and sleep at tbo same hours aa man 
do farther south but It Is daylight all tho time. 

(12984) G. M. O. Mk»: A suitable con¬ 
tainer is completely filled with fresh water and 
hermetically sealed with the same material and of 
ikl container 
The temperature of the water Is now lowered to 
i an extent that all the water in the container 
oxen. Also kindly Inform me of the expand- 
proasuro, in pounds, of freeling water. A. 
Water cannot freeze unless It can expand Tho 
force of Its expansion in freezing is the same as 
that required to compress it from the volurao 
that which it bad aa water Tl 
compressibility of water is about 420 ten-mil¬ 
lionths per atmosphere One volume of too yields 
0.9178 volume of water at the freezing point. It 
will thus require about 140 to 100 tons per square 
prevent water from freezing, and your 


(12985) P. A. C. asks: 1. Wiy arc 
ree Images of a point formed when two l 
mirrors make an angle of ninety degrees with each 
other? A, When two mirrors malm an i 
with each other, there are as many Images 
the object as the angio is contained In 300 degr ee s. 
It the angle is 90 degrees, this number Is tour: 
is the real object and the other throe are 
treat Images, The places of tbs images art 


found bo? the rulo that the 


tm age to a plane mirror 

as tto object is hi torn 
to the surface of the 



by tho n 

find, graphically, the nun 
a point, when the mirrors make an a 

? A With an angle of 48 degrees the 
is the same. There will be eight sections 
In the eb-do formed by tho mirrors, which are In 
mirrors; In each there will be 


(12986) F. A. G. asks: I. WO! you bo 

kind enough to tell me if the optic nerve Is eom- 


retina and the other end to the 
cerebrum? I would like to know If each connects 
or more cells of tho retina with one or more 
of tho brain? A There Is no difference bo¬ 
te the brain of a stimulus 


pulses from the point where the stimulus Is 
the part which can act upon that 
stimulus In tho proper manner Just how a w 
cell conducts or trsuisml 
but the fact Is certain Light fa 
of tho neurones of tho retina, and these act so 
that the stimulus affects i he other end of the nerve 
cell which may bn quite a 
emits the 

finally It comes into the m 
consciousness. It Is not light which to transmitted. 
<* than It to sound which to trenwalttod 
telephone wire a thousand miles. Tho 
produces a sensation simply, but wo call 
itlon "seeing " 2 At the point, of focus 
how Is tho motion or vibration of light transmitted 
to tho fiber, and how to light reproduced in the 
mind? A Just what l ho mechanics at the pro¬ 
duction of a stimulus Is, we cennot say. We have 
always thought of It as like the wind sweeping 
over a field of grain The beads tow to the breeae 
and rise again The vibrations of light are traps- 
although Inflnltasknal. may be shin 
to set into vibration the microscopic fibers of the 
rods and conus of tbe retina. The lexla of Psy¬ 
chology discuss these matters We can supply 
Thorndike's for 91.80. and James's for »1.75. 

(12987) J. W. («tTR: In the Scientific 
Am»«ioan Scfvuiumit, No. lOHA. page 4ft, 
January 17tb, 1914. there was published a 
mnemonic In French for tho ratio of the circum¬ 
ference of a circle to Its diameter to 30 places 
of decimals, or .'10 decimal pi. There was a 
humorous challenge to anyone to construct 
something of tho kind In English. I aitv.pt that 
challenge, and submit tho following as tho best 
do with such restrictions as are imperative, 
each word must be composed of a fixed 
number of letters I believe that the rhythm 
will help the words to trip off ti - 


Now I have a means wherewith to tackle— 

cry now poser Inviting attention. Welcome 
S 3 s s 0 7 

solutions may be met. although alas untrue. 

9 3 2 3 8 4 « 

An artful plan you get. enabling you to measure 
3 3 8 3 2 7 


In repeating those sentences K Is convenient 
stop at the word "tackle" and commence 
resb, as at that point tho rhythm changes. 
( course. It cannot to expected that mnemonic 
ntencea shall to beautiful models of language, 
it I must congratulate the composer of tbe 
French sentences on the succres he has achieved. 
A question occurs to mo. sir. as to whether any 
mathematician ever uses, or to likely to use. such 
alarming mass of figures In tato calculations. 
Wit tote your lines tor tbo ratio at dreura- 
mco to diameter. Several have toon amt In. 
and references to several which were printed In 
England several yean ago. It Is never necessary 
to use the figures of this number to tbe hundreds 
of place* to ifhlch the calculation has been 
carried. Wo have employed fifteen figures la 


(12988) F. E. M. asks: Are two vertical 
lines ever parallel, and It so. under what con¬ 
ditions and at what point on the earth's surface? 
asking for absolute facts, and not what ere 
tor to to parallel, such as the walls of a build- 
A. A vertical line la one which passes from 
the center of the earth to the aenlth of any place. 
It to perpendicular to tho surface of MID water. 

must, In a strict mMta- 
angie with It, no matter 
? is arawu to ft, since tbs only Mint 
to the two lines trill be tits pointaf 
the center of the Saab, TtitoW “ " 


Is no ft 
vergsnoe In tore v 


























fed to* ''toriw regarding 

adjooi itiuclm liwtltutlonat dietaries, 
economic*' mmv» for tbe hotwehoM, and 
the coat of living. These are constantly 
britiKiuK wit the foot that diet customs 
ate subject to wide inequalities itt char¬ 
acter in different parte of tbe world and 
In different strain of society; and they 
further make It clear that food habits are 
not so fixed as was unco supposed, bnt are 
varied to meet economic changes and alter¬ 
ations incident to the shifting of popula- 
tiob. Rubner lias remarked that the scene 
of tha changes witnessed in the nutrition 
of the masses lies in tbe cities, the coun¬ 
try districts representing the conserva¬ 
tive factor and adhering more closely to 
the dictates of tradition, it is in the cities 
that the most noticeable of the modern 
changes in dietary customs, such as the 
Increasing consumption of meat and the 
Introduction of ready-to-eat foods, have 
first taken hold on greater numbers of In¬ 
dividuate. Furthermore, the questions of 
diet in large Institutions almost always 
need to be solved with reference to the 
local market conditions. 

Max Kulmer, the eminent physiologist 
and hygienist of Berlin, has lately pre¬ 
sented some interesting data on one of the 
many transformations in dietary custom 
which is peculiarly conspicuous in the 
cities of Germany. It is the rapidly grow¬ 
ing tendency to introduce widely what 
corresponds lu general to the American 
sandwich (do* baleptc lirot) into the dally 
food-intake. Anyone who observes care¬ 
fully the eating habits of workingmen 
in this country and wbo has followed tbo 
enormous increase In the lunch-counter 
scheme of dietetics among our own popu¬ 
lation,' must admit that the sandwich is 
something more than a trivial incident in 
the nutrition of those who live in popu¬ 
lous districts. Physiologically, it involves 
the supplementing of bread—the common 
"staff of life"—with considerable fat (but¬ 
ter) and animal protein (meat). The 
sandwich represents a new step In the evo¬ 
lution of breml-aud-butter combinations. 
Itubner believes that the growlug use of 
the meat-laden sandwich is attributable, 
In Germany at leant, to the Increased em¬ 
ployment of tea and Coffee, which require 
some substantial adjuvant, and also to the 
greater consumption of sugar and alcohol. 
The latter lead to a lowering of the pro¬ 
tein of the diet, which is thus equalized by 
the albuminous sandwich. Added to these 
factors is the growing tendency, especially 
among the unmarried classes, to eat out- 
sldo of the home aud to patronize the 
rapid-service, time-saving, sandwich dis¬ 
pensing restaurants and eating-houses. 

The average composition of the sand¬ 
wich, if we may identify this for the pur¬ 
pose of argument with its German com¬ 
petitor, shows that It differs from plain 
bread In the predominant addition of fat 
with some Increase in protein. One can 
attach but little value to the “average” 
comjtositlon of so heterogeneous a group 
of products as is represented by bread- 
and-meat mixtures of all varieties. Broad¬ 
ly speaking, the comparison afforded shows 
that 100 calories are distributed la the 
different food materlals.as follows: 

, --Calorie*— 

Protein P«t Carbohydrate I 

In bread . 11 8 Hll 

1# bread and butter. n (IS *7 

In meat sandwiches.. 19 09 S3 

The great concentration of nutrients in 
a small volume in the sandwteh at 
becomes apparent here. The work of mas¬ 
tication te reduced and tbe entire make-up 
of the product encourages rapid eating 
with fts possibly unfavorable oonse- 


The sandwich, as here represented, ex¬ 
emplifies a tendency to Increase rather I 
than diminish the proportion of food of 
•fomal origin in the dietary of man; but, 
oskte firom the foot that ft te instituting a. 

^nation in the use of meat, 
*i working contrary to what 
_J* flf dietetics regard an de-. 
Ufor* of food to not as 


toew lo ai as is popularly fettered. It In 
tm tbftt a palatable sandwich can be pur¬ 
chased far a few cents. The same propor¬ 
tionate expenditure in the household or lu 
the purchase of a warm meal that de- 
1 serves the name will procure surprisingly 
■ mere nutriment, even in the more expen¬ 
sive type of restaurant It has been ctlcu- 
| In ted, for example, that twenty-five cents 
will buy: 

Calorie* Om. protein I 
In a public eating-house a,980 containing 108 
In a good restaurant... 1,1190 containing 78 
lu form of sandwiches.. 1,140containing SO 
The sandwich la frequently looked on « 
tbe "poor man's lunch" and current prac¬ 
tice is tending to increase its use. If it 
1s really desirable to Increase the 
chaslug [lower of a small dally income so 
as to augment the part devoted to nutri¬ 
ment, the reform cannot be instituted by 
pointing to the supposedly inexpensive 
lunch counter. Tbe boarding bouse aud 
the home wisely administered on the die¬ 
tetic side still remain the most economical 
as well as most rations! centers for food 
reforms.— Journal qJ the American Medi¬ 
cal Annotation. 

What la an Enzyme? 

A LTHOUGH everyone realizes that 
enzymes are without question closely 
related to the life-processes of the ceils, 
and are in some cases the products of | 
their manufacture, it must still be frank¬ 
ly admitted that, we have not yet succeed¬ 
ed In characterizing the so-called ferments 
definite chemical substances. In truth, 
nothing conclusive can be stated as to 
their constitution, nor can they be classi¬ 
fied consistently among any of the familiar 
groups of organic compounds which have 
a biologic import. Enzymes, in the pust, 
have frequently been assigned to the cate¬ 
gory of proteins. The reason for this has 
been that the fermentative protierties of 
certain solutions have usually been 
dated with the protein fractions contained 
therein. With respect to their behavior 
in precipitation, dialysis, alteration by 
heat, and other properties, the analogy 
between proteins aud enzymes has ap¬ 
peared to be close; so that, pending the 
extension of knowledge with 
the chemistry of proteinN, some excuse 
was present for Identifying the enzymes 
protein lu make-up. The enzymes 
undoubtedly colloidal in character; aud 
in order to isolute them in greater purity 
the methods commonly applied to other 
colloids have been used. The fact tliat 
many “purified” enzymes give protolu re¬ 
actions may merely mean that the albu¬ 
minous materia! Is dragged along me¬ 
chanically lu attempting to isolate the 
zymes. Most eff the methods for the prep¬ 
aration of them have been such as to 
Justify this assumption. Ohta has suc¬ 
ceeded iu getting evidence of vigorous en¬ 
zymatic activity in preparations that are 
actually free from protein. By digesting 
commercial emulsin—the enzyme which 
on glucosids like amygdalln—with 
pancreatic extracts, he has digested away 
the protein ordinarily found In tbe crude 
preparations ou the market and haR com¬ 
pletely removed the proteolytic products 
by dialysis. The purified emulsin thus 
prepared was entirely devoid of protein, 
yet showed the typical hydrolytic action 
amygdalln and ealiciu vigorously. The 
supposed protein attributes of enzymes 
must, accordingly, lie abandoned— Journal 
of the American Medical Anno elation. 

The Forests of Switzerland covered 

2,001,000 acres, or 20.2 per cent of the 
total area of the country, in 1*04, while 
In J011 the forest acreage wus 2,258,000, 
21,80 per cent of the whole country; an 
Increase of 167,000 acres. Forest conser¬ 
vation is an even more important question 
in Switzerland than in most countries, 
because the forests serve as the only pro¬ 
tection against avalanches and landslides, 
which often destroy whole villages. Only 
small tracts of forests are denuded at one 
time, and are immediately replanted. Tbe 
timber te usually cut by contract with in¬ 
dividuals and corporations at a fixed price 
per acre, which Includes clearing the land 
and replanting the trees. 


Every time you 
see a clerk footing 
bills you can now 
say: 

“There is a man 
wasting time. 

“Whose fault?” 
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iHE Remington Adding and Subtracting Type¬ 
writer—a complete correspondence typewriter — 
automatically totals bilU and statements whiL it 
types them. 

Not a moment is wasted on footing or proving 

This machine saves 20 % to 70% of the time 
spent on billing. 

It is now used by banks, 
offices and stores, large 
and small, everywhere. 

Sooner or later the add¬ 
ing and subtracting type¬ 
writer will be saving time 
in every live billing de¬ 
partment. 

When the machine is 
needed for ordinary letter¬ 
writing your stenographer 
merely touches a lever 
I nstantly— automatically — 
it is made ready for cor¬ 
respondence work. 

Whether or not you now 
sec the direct applicability 
of the Remington Adding 
& Subtracting Typewriter S 
to your particular business, 
it will pay you to send for 
our new illustrated folder 
—“The Story of a Day's 
Work ” 

A few words to your «ten- 
ographer note will put you in 
the way to receive a copy of 
tins really valuable folder b) 
relmn mail, will enable you to 
investigate — contmient/y an,/ 

•without cost —tbe Having effir i- 
emv of this machine of com¬ 
posite usefulness to every 
employer of clerical or steno¬ 
graphic help. 

Delayed investigation simp¬ 
ly means prolonged time-waste 
and error risk. So while the 
matter is in your mind send 
today for “The Story of aDav's 
Work" and learn how profit- 
reducing elements may be elim¬ 
inated from your business. 




Remington Typewriter Company 

Incorporated 

New York City (Brancka Eoerywkart) 

For char, clean, tupnorfar^romto, ot PtmUn inmt id 
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LET SEARS, ROEBUCK AND CO¬ 
SAVE YOU $25.00 TO $150.00^ 

We offer a complete line of screw cutting engine lathes 
(with countershaft or foot power) for every kind of 
in manufacturing plants 
or repair shops Our ^ 

“Expert” Latnes are ■_ 

accurate in design, heavy, a 

ri^id and powerful Our 


41 SIZES 
and LENGTHS 
Shown inThis 
FreeCatalo^ L. fe»w. 



Don’t Pay a Penny More 

To (CM yoa a hint of tho mono? wo 
MM yoa, notm thm following pricott 
9-inch Lathes, $63.00 I 12-ineh Lathee, *100.00 

10- inch Lathes, 68.00 13-ineh Lathes, 126.00 

11- inch Lathes, 88.00 | 16-inch Lathes, 262.00 

18-inch Lathes, *306.00 


NEW BOOM, #^8y 

Evolution BV Co-OI»«ltAW<nt. A 

in Bio-Eoonomios. 

huimer. New York: BLP. Hutto** 
Co.. 1913. 12mo.; 300 pp, frtoo, 

*1.26 net. 

Huxley foresaw that tolar gaunttoM tnuM 
aooept the main doctrines of Darwinism “With 
ss little reflection, sod It nay he with as HUfc 
justification, as so many of oat contemporaries 
rejected them." The work under review exam¬ 
ine those doctrines In the Hgbt at modm re¬ 
search and demurs to the Darwinian postdoc 
that battle, famine and death directly contribute 
to the production of higher types. A much more 
Important factor, the author bolds, to oo-opsratlve 
activity, with the dietetic and dtoesSlve modi¬ 
fications that accompany H, Bis views on 
natural and unnatural pabulum, and on di gest i ve 
transformation, are extremely interesting, and 
are worthy of further development. It Is not 
necessary for us to accept his low estimate of 
the Darwinian plane at Investigation to order 
to appreciate his marshaling of what we prefer 
to call complementary rather than opposing facts. 
It Is regrettable that the style of the work Is 
rather more difficult than it need have been, but 
Its nugget* ere well worth digging tor. 

Electric Tot Making for Amateurs, 
By T. O’Connor Sloane, A.M., E.M., 
PLD. New York: The Norman W, 
Henley Publishing Company, 1914. 
12mo.; 210 pp.; iUiutntea. Price, 91. 
Under Prof. Bloane'a cheerful instruction our 
boys may spend many happy hour* at home to 

toys. The materials are Inexpensive—the ito- 
sptoed tomato can will serve for a battery—and 
tho knowledge Imparted by such a hobby never 
fells to prove useful to maturer years. Among 
the toys dealt with are tho electrical dancer, the 
magic drum and electrical lnaeets, while the more 
useful appliances and processes dispute prec¬ 
edence with the toys. 

The Graphic Arts and Crafts Tear 
Book. American Annual Review of 
the Printing and Allied Industries. 
Walter L. Tobtiy, Editor. Hamilton, 
Ohio: Graphic Arts Press, 1914. 

The program of the graphic arte In America to 
here embodied In a format of striking beauty 
and dignity The Illustrations are eloquent ex¬ 
amples of the perfection to which our manu¬ 
facturers and craftsmen have attained. Types, 
papers. Inks, equipment, processes, have all 
harmoniously advanced together, and the result 
Is epitomised In the Impressive reproductions 
of the Year Book. Processes are shown In thotr 
successive stages, page after page of color en¬ 
livens the Instructive articles—and the letter¬ 
press, by the way. Is In true artistic balance 
with tbr Illustration and binding. There is an 
advertising review and critique by Marquis 
Kogan, valuable papers on engraving and typog¬ 
raphy. descriptions of tho modern pressroom 
and bindery, and a word on office and plant 
efficiency A study of the types, papers and set¬ 
ups exhibited In the volume would be of the 
greatest advantage to manufacturers, adver¬ 
tisers and commercial printers 




















































GROBET SWISS FILES 


&r w ;.*ss£ ^V*Xp& 

fur tool tuikorn and machinists on 
receipt of 06.00. This la a oftanoe to get a ant of 
nlso you'll appreciate and we ll gat future order* 

MONTGOMERY * CO. 

1 00 Fatten B treat_ New York City 

$ ji 

U/ri V DRILLING 
yV CjLaLi MACHINES 

Ntronc,°alnple and JwSaSc'Sn 

operate than «**Uy. Bend far catalog. 

WJLUAMM BROS, tthaaa. N.Y 



Electricity in Locomotion. By Adam 
G. Whyte. Cambridge: The University 
Pres*. New York: U. P. Putnnm'a Sons. 
Till* book prc-supposea nothin* but tho moat 
eloraentary knowledge of electricity, although It 
doea contain a certain amount of technical 
description. It, therefore, lends itself particularly 
well for popular reading 

Who’s Who in Science. International. 
1914. Edited by H. H. Stephenson. 
Now York: Tho Macmillan Company, 
1914. 

“Who'* Who In .Science" baa now reached Its 
third year The experience galued In pubUahlng 
the two prevloue editions has evidently been most 
profitable, for not only are ulna thousand scien¬ 
tists listed, but much valuable Information on - 
tho world's universities and societies Is given. 

Formulaire du Candidat-1ng4nikur. 
I’ar Maurice Perohoroti. Paris: 11. 
Dunod «t E. Pinat, 1914. 

A vest-pocket oompUatlon of definitions, classi¬ 
fications. tables and formulas, with a few blank 
leaves for written memoranda Geometry, trigo¬ 
nometry. the calculus, algebra, physics and 
chemistry each have their tiny section. Space 
has even been found for a few miniature diagrams 
Exporters’ Encyclopaedia. Tenth (1914) 
Edition. Containing full and authentic 
information relative to shipments for 
every country in the world. New York: 

, Exporters' Encyclopaedia Company. 

'8VO.; 1136 pp. Prioe, including monthly 
corrections and tho “Exporters Review’’ 
for tho calendar year, 87.50. 

Those who have known the advantages of using 
as a desk guide previous editions of this work 
hardly need to be assured that In Its tenth edition 
the same high standard of compreheualveneMs and 
accuracy has been maintained. Among its hun¬ 
dred subjects are included Huts or steamship 
lines, American consulates abroad, the countries, 
of the world, banks and bankers In foreign trade, 
custom house brokers and export commission 
houses. There Is valuable aud Immediately ac¬ 
cessible Information on such subjects as foreign 
currently, cable rates, conslgn/ncnts. consular 
regulations, financing of exports and forwarding 
concerns, The area, population, commerce and 
product* of foreign countries are stated concisely 
The letterpress Is Interspersed with blank pages, 
on which the oorrectfan* received from month to 
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•IRWIN” a Bit of Perfection 


Stamped en the 
thank of totry 
genuhtt IRWIN 
BIT. 


fit of toughest steel for the 
h knotty job*. Trip 

mer forged ^ # B j 

1 ODg ^ tempered to 

perfection, if "IRWIN" 
is stamped on the thank—tfist bit 
u bound to be a crsckar)ack—the bat that 
money can buy. For years it has been the ackpowl. 
edged leader. Tske no chances but insist upon getting the 
genuine “IRWIN” from your Hardware Dealer. 

THE IRWIN AUGER BIT COMPANY Wilmington. Ohio 


Will Now Notorize 
"tour Row Boat 
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Your 1 
Boat 



KBIP Tmpo sell wlHH^«OTt Superiority tmtantly 

03(0(001 mr* mmTTCO.. Othhatk,Wooosal* 


parts for a boat, shaped ami Hum! Fssj to 
assemble. Have two-thirds boat builder's price 
Satisfaction guaranteed or your moiiev back 

Only $33 SbuSS^u^Hn^«o!i 
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you can bu* d Al»o show* now "V" bottom Addrooa 

BROOKS MFC- CO., 850$. Usd An,, Ssiksw, RkS. 
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Faster! 

Open the throttle—advance the •parley 
tramp on her tail—one minute to make it! 
Easy enough with a Continental, when you 
want to get there, and get there quick. 

Continental Motors 

Yet the flash of swiftness, or the mad onrush that crashes 
through the smoke welter of the speedway is really 
not the speed that counts; for it is a fever, not an ex¬ 
cess of vitality. 

Continental speed (and this is true of every one of 
1914's tens of thousands of Continentals) is that heal¬ 
thy speed which endures; which, as the work cafli for 
it, be it 40 or 50 or 60 or 70 adaa an hour, can be 
depended on for minutes, hours, days, week* and years. 
For Spaed is the daughter of Power. And unbounded power 
"li the dominant chaeacternbc of (he Continent*] Motor”—power 
^ within bounds, never creeping near the dsnget mailt, bringing no nek. 
CeaSmante! speed and power are attained by superior theory, put 
into bsSWr ntachce. Continental crankshaft bearings are ground 
to 95% ofboodna surface, smoother than a mirror, pistons are 
balanced to a pennyweight} connecting rods are lightened to a 
mathematical niceness J valves are seated-m with a faultless exact- 
ness; cylinders are polished to a flawless luster. 

The foremost technical experts of Amer¬ 
ica and Europe, men of the Conti- 
aaatal and allied firms, working for Ian ■ 

yearn, have made Continental speed H 

posable, m 

Let Continental speed guarantee satis- , 
faction in the car you plan to own 

Continental Motor Mfg. Co. 


JUST ISSUED! 


THE MODERN 
GASOLINE AUTOMOBILE 

III CorulrucUon, Operation, Maintenance and Repair 
By VICTOR W. PA Gif, M.E. 


of the automobile Industry Free from tm-linli-nl terms Everything Is explained 
w> simply that anyone or average Intelligence limy gain a comprehensive knowl¬ 
edge of the gnsollne automobile The Information la up-to-date and lncludea, In 
addition to nn exposition of principles of construction null description of all types 
of automobiles nnd their components, valuable mouev-aavlug hints on the care and 
operatlou of motor cars propelled by internal combustion engines 

TO THE 1914 REVISED EDITION 
Entirely new material haa been added on tractora in three and four 
wheel forma, cyclecara and agricultural tractora or automobile plowg; 
combination gaaoline-electric drive, front-wheel and four-wheel drive and 
ateer gysterna and other Important developments in power propelled 
vehicles. The discussion of power transmission methods has been aug¬ 
mented by consideration of the skew bevel gear and two-speed direct 
drive rear axle, as well as several new forma of worm gear drive. The 
subject of electrical motor starting systems has been considered at 
length and all leading systems and their components described. A dis¬ 
cussion on ball and roller bearings, their maintenance and installation, 
haa also been included, and a number of other features of timely inter¬ 
est such as latest types of gasoline and kerosene carburetors, cyclecar 
power plants, the Piecher slide valve motor, detachable wire wheels, etc., 
have been added to bring the work thoroughly up to date. 


The bo«k tells you Juri what to - 
omitted, no detail haa been alighted 
acccnaorlea, tools, aupplle*. spare pa 
Senalvely. If you sr* or Intend to I 
in the modern gasoline automobile, t 


v and when to do It. Nothing baa be«i 
rv part of tbe automobile, Its equipment 
essnry, etc,, have been dlacuued compre- 
a motorist, or nre In any w«y interested 
■ 1 —. ~innot afford to be without. 


Net too Technical tor the Layman—Not too Elementary for the More Expert 

tow* p rep ai d IP owy address on receipt of prise 
^ ftfUNN * COMPANY, hxL, 361 Broadway, New York 


fifiaefctwe* *n« MoehsuMftat ghtvkosi. i % 

(CoueMtd from pope 

lustable firing mechanism for sabmarlne mteaa, 
by which the point of explosion of tbe taluooa 
the aide of a ship can be determined, and whteb 
can be examined at any time for refutation 
and keeping In repair. 

AUTOMATIC TIME CONTACT SWITCH,— 

H b, Maisa, 282 Madlaon Ave„ Port Cheater, 

N Y Tbla Inventor provides a earing for a 
clock, said caring having a door ClMigg tbe 
same to as to exclude dirt or other substances 
or conditions whlcb might interfere with tbs. 
proper operation of the clock mechanism, and 
said door serving, when closed, to make com 
section between tho two parts of an electric 
wire, but so arranged that when tbe door ta 
open, said parts nrc separated so that It will 
he lmpoarible to complete a circuit from tba 
battery until the door la again closed. 

SANITARY TOWEL AND SOAP SERVICE. 

—C. H. Pamyin, 147 Pern Ave., Colllngswood, 

N J„ and M. L. Sntdee, Wyncote, Pa. Ad- 
dress tbe former, This invention relates to 
automatic vending mechanism, and haa par- 
ttcnlar reference to means for dispensing sani¬ 
tary towels and soaps In public places It 
delivers a quantity of soap, permits withdrawal 
of a certain amount of toweling of any suit¬ 
able nature, and the operation of tba mechan¬ 
ism for the purpose of Initiating the movement 
thereof through the use of a coin or check 
serving to deliver tho soap. 

GATE LATCH.—D. LooDCttSLaona, Rising 
City, Neb. This latch member la mounted on 
a gate post In snch a manner that a catch of 
suitable device on tbe gate Itself will, on dos¬ 
ing, strike the latch and cause tbe latter to 
yield to permit the catch to past to a position 
Where the latch will automatically grip tbe 
catch and hold the gate closed. 

HOAD SCRAPER AND SMOOTHER.—G E. 
Terms*, Bprtngwater, N. Y, The purpose here 
la to provide a structure which may be vari¬ 
ously adjusted for causing the smoothing or 
scraping members to act all together or suc- 
cesslvely, end at any desired angle to the direc¬ 
tion of travel of the device so that the road 
may be operated In substantially any desir¬ 
able way according to the circumstances. 

FIRING APPARATUS FOR MOORED TOR¬ 
PEDOES—G. E. Hua, Rome, Italy This In¬ 
vention relates to a firing apparatus for moored 
torpedoes or mines of the spberlcal or cylin¬ 
drical type, and the firing mechanism relies 
for Ita actuation upon the well-known fact that 
a spherical or cylindrical torpodo acquire! ro¬ 
tative motion from a vessel coming Into con¬ 
tact therewith. 

LADDER—M. H Hovfman, Box 83, Mason- 
town, W. Va. This ladder Is especially adapt 
ed tor use on uneven ground, and wherein each 
of the stiles is provided at Its lower end with 
an extension, capable of being moved longi¬ 
tudinally with respect to tbe atllo, to lengthen 
the stile, and wherein mechanism la provided 
for operating the extensions simultaneously In 
opposite directions. 

VENDING MACHINE —8 C OitnanT. Jack- 
son. Ohio. Mr. Gilbert's Invention relates to 
coin-controlled vending machines, and parties 
larly machines for vending peanuts In pack¬ 
ages It la a design of the Invention to pro¬ 
vide an improved machine of the indlcatod 
character having a seriei of separate units. In 
eluding carrying members and driven elements 
for actuating said members. 

MACHINE FOR COVERING ELECTRIC 
CONDUCTORS—E, H. Coon, care of Mias A. 

M. llarrlaon. 09 Reap St, Brooklyn. N. Y. 
The present Invention relatoa to a machine for 
covering a wire or conductor with insulating 
material, and baa more particularly reference 
to an Improved structure for applying asbestos 
or the like to wire or conductor. 

STRIP GUIDE FOR SEWING MACHINES 
—F. L. Coasott, 87 Winter 8t„ Rochester, N. H 
The device, which is preferably attached to a 
sewing machine, holds the ribbed portion of 
tbe canvas between tbe sides of the canvas In - 
position, while it spreads the aides of tbe ' 
canvas, and bolds them against tbe Inner sole, 
while It la sewed thereto. 

ATTACHMENT FOR BTKREOIT) CONS.— 

II. A. niwruM, 129 B. 59tb St., New York, 

N. Y, Th« invention provides a magaalne for 
bolding lantern slides, with co-operating parts 
for successively permitting tbe slides to be 
positioned in front of the condensers, such oper¬ 
ation, together with the consequent operation 
of taking care of tbe exposed slides, bring un¬ 
der tbe control of the operator. 

Prime Mover* and Their Accessories, 

, ROTARY ENGINE.—B. F. Girod, P. O. Box 
452, Monroe, La. An object here la to provide 
a novel form of device which will rotate In 
either direction by merely turning the valves 
of ths Intake and exhaust pipes, The inven¬ 
tion provides a rotary engine having a novel 
form of valve operating mechanism, and a 
rotary engine having a pair of pistons acted 
on alternately at points 180 degrees apart. 

Railways and Thslr A creaaorlea. 

I STREET INDICATOR FOR CARS.—F. H. 
Wxn*T*R, Marvel, Ark, Tlrts Invention has ref¬ 
erence to street Indicators, and more particu¬ 
larly to street Indicators carried upon can, 
for the purpose of disclosing, to persons oc- 

I cupping the cars, the names of tba streets, in 
successive order, as tbe car* travel along. ^ 
FsrMriaa to Vehicle*. 

I AUTOMOBILE STARTER.—H. H. Moaaur, 


•t oi -m. imm&mM mJmtmMm. 

tiSsSSaBBBig 

i crank efcaftof tow lanlw ^tat¬ 

ter, thus oCvtattag aha aeeeeritr of Ae fe»«f- 
fearaUghtm* front tha car. ■ 

RADiATO*—R. fihemwp, MttUfcton 
St., Brooklyn, N. Y, TM* tts*atM.,<MM»i< 
'preferably » the type designed to rentar* the 
beat from tha cootthg water «t tba nfegtoe «r 
an automobile or ottwr vehttle, and the prl 
wary object thereof Is do produce a ■radiator 
which will be of simple aadpractiwWeon 
atrnctloa, and at the same time operate with 
the hlgbeet possible efficiency. 

ROTARY MEASURING DEVICE,—ft C. 
BrapoaM, Graagevtlte, Idaho, This instrument 
la for use In connection with vehicles Mr meas¬ 
uring tbe distance a vehicle travels oa-an 
imaginary horisontal Urn irrespective of the 
contour of tbe road on which the ’vehicle 
travels. While ueeful In tble particular ap¬ 
plication It may be employed to make linear 
measurements generally. 

LIMBER PIN FOR MIND SKIPS.—C. H 
SAwtsa and J. Bowditch, Newcastle, New 
Booth Wales, Australia. This Improvement re- 
latee to devtoes tor coupling a mine trip or 
like vehicle to entmel draft gear, and haa been 
designed to provide for that purpose as im¬ 
proved Umber pin of simple and strong con- 
struction adapted to effect each engagement 
with tbe drew bar hook of said vehicle that 
tbe same may not become detached and with¬ 
drawn during progress of the vehicle, but 
farther may be manually disengaged With 
facility. 

AUTOMOBILE WRENCH—P. fl. MasaiU- 
180 Main RL, Watervllle, Maine. Tbe object 
of Invention No. 1,092,071, ta to proride a 
simple, inexpensive and strong wrench combin 
Ing the features of a monkey, pipe, and ratchet 
wrench designed for use in reaching any nut 
or bolt nt any angle This la obtained by pro 
riding a shank having nn extension In tbe 
■hope of a sector, a Jaw pivotally mounted 
on the shank and associated with the sector, 
a second jaw slidably and adjustably mounted 
on the shank end co-operating with tha first 
jaw and a handle adjustably mounted In tbe 
sector whereby the wrench la manipulated. 

RESILIENT WHEEL—P. F. Mabcantx, 429 
Cedar Ht„ Allentown, Pa. An object here la 
to provide a spring wheel structure In wblch 
the various springs are retained under a un¬ 
determined tension, and are all caused to act 
In unison when there la a sudden jar or load 
placed on the wheel whereby lighter springs 
may be used, as all the strain of a midden 
weight or jar doe* not come under a single 
spring. 

NNOW FLOW—W, L. Btadio. Bt. Francis, 
Maine. Thl* Invention provides co-acting means 
for taking up the snow and enuring it to be 
raised and deflected to the ride of the road 
It removes snow from highways. logging roads, 
and tbe like. It provides means associated 
with tbe rotary elements, and adapted to 
gather the snow to tbe tatter, the said means 
being arranged for ndjustment to the road 
level, or to leave a “comb" In the road center 

ROAD WAGON—A. Macdoramv. Dundarra 
road, Inverell, New South Wales. Australia 
The present Invention haa been devised to pro 
vide a combination four wheeled farmer’* wag 
on and tip-dray so arranged that the rear por¬ 
tion of tbe wagon may he tipped and ta dc 
taebable for separate use as an ordinary two 
wheeled Itp-dray 

SPRING WHEEL—R. FOUiCHT, 211 Pori 
OIBce, Kansas City, Mo. This Invention refers 
to spring wheels for vehicles and haa reference 
more particularly to the resilient connection 
between the rim and the buh, said connection 
comprising a plurality of Independent resilient 
units located l>etween tbe spokes and Inter¬ 
mediate the rim and tb* bub. 

LAMP MECHANISM FOR AUTOMOBILES 
—R. C. Bnowsn, Lock Box 2B7, Cons, III. 
This Invention provides s tamp mechanism con 
trollable automatically by the eteertng wheel* 
and parts connected lmmndlately therewith so 
that when tbe steering wheel ta turned the 
lamps of tbe vehicle are turned to correspond 
with the angular direction In whlcb tha vehicle 
la turning. 

Nora.—Coplee of any of thene potent* will 
lie -fdrnlahed by the hciCNTinc Aucaican for 
ten cent* each. Please state the name of tbe 
patentee, title of tba invention, and date of 
this paper. 

Wx wish to cal) attention to tbe fact that 
we are In a position to reader competent ser¬ 
vice* In every branch of patent or trtde-mark 
work, our staff 1* composed of mechanical, 
electrical and chemical expert*, thoroughly 
trained to prepare and prosecute all potent 
application*, Irrespective of tbe complex nature 
of the subject matter Involved, or of tha ; spe- 
rinUaed, technical, or sdonttfic knowledge re¬ 
quired therefor. 

We alto have eeaocUta* throughout tba 
world, who assist in tba prosacntlob o< patent 
and trade-mark application* filed Is dfluena- 
trie* foreign to tha United State*. A 
Mown * Co., ’W*’ 
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Are you getting the maximum 

amount of daylight in your plant? 


Or is a largr percentage absorbed, swallowed up, masted, in your 
ceilings and walls ? I lie difference can be reduced to dollars and 
cents - - in your lighting bills, the efficiency of your employees, the 
quality ol your product 

Rice’s Mill White will fill your factory with sunshine. It will reflect 
every ray of your natural or artificial light down on to your machinery 
and into ihe dark corners of your plant. Its glossy, tile-like surface 
will not absorb light or collect dirt, germs and odors like a flat paint. 
It can he washed like tile 


Rice’s Mill White will not scale and require frequent renewals like a 
cold-water paint. It will not “alligator” and crack under the jar of 
machinery like a varnish paint. It flows easily under a 4-inch brush; 
two coats equal three of lead and oil. It stays white longer than any 
other gloss paint. 

Rice’s Mill White made a trade name of the words, “Mill White.” 
None of its imitations has its elastic, permanent qualities No other 
paint manufacturer can use the Rice process Rice’s Mill White for 
ten years has proved itself unequalled for illuminating power, sanitary 
qualities and low ultimate cost. 


Rice’s Granolith 


For Concrete Surface* 


Rice’s Mill White is sold direct from our factory, in barrels containing suffi¬ 
cient paint to cover 20,000 square feet, one coat If you have that area of 
ceding and wall space to cover. 

Write for Booklet and Sample Board 

Ask for a ropy of our booklet,” More Light. ” Write today 

U. S. Gutta Percha Paint Co. 

23 Dudley Street, Providence, R. I. 

SOLE MANUFACTURERS OF 

RICE’S MILL WHITE 


THERE IS NO SUBSTITUTE FOR 
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JUST ISSUED! 

New, Revised and Enlarged Edition, 
Showing All Recent Improvements. 

The Modern 
Gasoline Automobile 

Its Construction, Operation, Maintenance and Repair 

By VICTOR W. PAGE, M.E. 

Covert Every Phase of Modem Automobile Practice. Latest and Best Treatise 
Over 800 (5' * a 8) Page. 11 LARGE FOLDING PLATES 575 Illuatration. 

Price $2.50 


TO THE 1914 REVISED EDITION 

Entirely new material has been added on tractors in three and four 
wheel forma, cyciecars and agricultural tractors or automobile plows; 
combination gasoline-electric drive, front-wheel and four-wheel drive and 
steer systems and other important developments in power propelled 
vehicles. The discussion of power transmission methods has been aug¬ 
mented by consideration ol the skew bevel gear and two-speed direct 
drive rear axle, as well as several new forms of worm gear drive. The 
sub.lect oi electrical motor starting systems has been considered at 
length and all leading systems and their components described. A dis¬ 
cussion on ball and roller bearings, their maintenance and installation, 
has also been included, and a number of other features of timely inter¬ 
est such as latest types of gasoline and kerosene carburetors, cyclecar 
power plants, the Fischer slide valve motor, detachable wire wheels, etc., 
have been added to bring the work thoroughly up to date. 

The book tolls von Just wlmt to do, how ntid when to do it Nothing lias boon 
omit tod no ihtnll Ims boon «lliihlod Kvorv |iiir| of tho automobile. Its equipment 
in i ossorlo, tools supplies spore touts ueiesonrv etc, have been dlsoussefl conipre- 


Not too Technical for the Layman—Not too Elementary for the More Expert 

S.at prepaid to a»y addraa. an receipt of price 

MUNN * COMPANY, hie. 361 Broadway, New York 


“The Problem of Our Navy” 

A Series of 10 Comprehensive Articles 

HONORABLE JOSEPHUS DANIELS 

Secretary of the Navy 

HON. FRANKLIN D. ROOSEVELT 

Assistant Secretary of the Navy 

and the 

Editor of the Scientific American 

on the present condition of our Navy, showing 
its unpreparedness, its present rating among the 
navies of the world, and what must be done to 
bring it up to its pfoper strength and position 

These articles have been published consecutively, 
beginning with the issue of February 28th—ending 
with the issue of May 2nd, in which appears Secretary 
Daniels’ article: 

“Making the Navy an Economic Asset” 

Ten numbers sent to any address in the United 
States, postpaid, for $1.00—stamps or currency. 


Order promptly as the number of copies on hand is limited 

MUNN it CO., Inc. 

361 Broadway, New York People's, Gas IJldo. , Chicago 




















THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 

NEW YORK, MAY 9,1914 


( PRICE 10 CENTS 
I $3.00 A YEAR 


Ntei Sterna Printinsr Machine of the Bureau der a roller at the extreme lower front and proceeds 

at «■. ■ - mn A Prtetinir rearwardly to the gumming font. After being auto- 

“ ■ b,wtW ^ matlcally gummed. It passes Into a steam-heated dry- 

W HEN a matt purchases a penny postage stamp, he i n g ghaft about 28 feet long. From the drying shaft 

to quite apt to overlook ilte cost of producing that It en ters the perforator and slitter and Is discharged 

stamp end think that the whole of his Investment will f rom t jj e machine In long atrlps that are colled up 

go toward paying the expense of sending his missive to u ke ribbon, 

its destination. To be sure, the cost of production 

to almost negligible when calculated for a single stamp, . iy n j mm , Iin j r .__i 

but when toe learns that about forty million stamps A” Underground Canal 

miiat be printed dally to supply the demands of our A PIECE of engineering work of considerable scope 

letter writing population, he realises that the annual in the shape of an underground canal Is now going 


Mil for printing postage Stamps amounts to a very on In the south of France, the object being to complete 
Considerable figure. the waterway across the country. Starting from Havre, 

The manufac turing cost has been reduced materially boats cun pass by the Seine, the Saone and the RhOne 
of late by the inventions of Mr. Benjamin R. Ntlckney, with their junction Canals as far as Lyons and from 
mechanical expert and designer of the Bureau, work- there to Arles, but access to the Mediterranean la pre- 

tag Under direction Of Mr. Joseph B. Ralph, Director vented on account of the fact that the Rhone Is no 

of the Bureau of Engraving and Printing. As postage longer navigable after that point. Work Is now car- 
stamps are printed from en¬ 
graved plates, the ordinary high¬ 
speed .printing processes are not 
applicable to them. Ordinarily, 

It Is necessary to moisten the pa¬ 
per so that It may readily be 
messed Into the engraved lines 
Of the plates to pick out the Ink 
that dlls them. The common 
press cannot exert sufficient pres¬ 
sure upon the paper to make 
good prints If the paper la dry. 

And so up to a recent date all 
the paper bad to be moistened by 
hand, which was a slow and 
costly process. Then about four 
years ago Mr. Stlckney Invented 
a machine for wetting paper, and 
he followed thla up two .veers 
ago with a stamp printing ma¬ 
chine that Would print on a roll 
of dry paper. Not only did this 
eliminate the bothersome opera¬ 
tion of wetting the paper, but It 
reduced the olerlcal work of keep¬ 
ing track of the separate sheets 
on which the stamps were print 
ed; for now they were printed 
on continuous rolls at the rate of 
12,000 postage stamps per minute. 

This high-speed machine has 
since been further Improved, and 
It now appears as in the accom¬ 
panying engraving. The paper 1* 
fed from the drum shown to the 
foreground. It passes up over 
rollers, and then down between 
the toed roller and the printing 
cylinder. Here an enormous pres¬ 
sure is put upon the dry paper, 
which forces it Into every line of 
the engraving. At the back of 
the cylinder la the Inking font, 
below which are metal fingers, 
covering a space about 6 Inches 
. wide and extending the full 
length of the cylinder. The fin¬ 
gers vibrate lengthwise on the 
cylinder. A wiping belt vibrate* 
with the fingers, but at the same 
time moves forward, wiping the 
surface of the cylinder; as dean, 
as tf the stork were done by tend., 

In Mr. fittokaey , s first machine, 

' the paper passed from the print¬ 
ing cylinder over « aerie* of elec¬ 
trically heated rollers to dtp the 
'ink In ri»pw»»t machine the - 
strip « stsmi* pimsra upwardly, , 



rled out uiion a csnal which will nmkc connection from 
the RhOne lit Arles to Marseilles, of about fifty miles 
length. On the course lies the large lake known as 
Ktaiig de Berre, which will la- reached by open canal. 
From the lake to Marseilles a mountain chain cuts off 
the way, so that the canal must la- run in tunnel from 
here to the sea. As the underground canal needs to he 
of large section, und Is some 4% uillcs long, this rep¬ 
resents quite on undertaking, and will use most of the 
*15,000,000 allotted for the canal enterprise A circular 
arch section is used, with narrow towputh on each side, 
the width of the section lielng 73 feet and height 51 feet, 
so that Its section will be eight times that of the Paris 
subway. The canal Itself occupies a rectangular section 
10 feet deep and (10 feet wide. At, present this work 
Is under way, anil will represent some 2,000,000 cubic 
feet of rock excavated and emptied Into the sea. Elec¬ 
tric cables bring over 2.000 horse-power for the drills 
und other machines, besides the electric locomotives for 
spoil trains. The canal will be 

'_ on sen level ns far ns Arles, with 

locks from thence to the Khflne 


quenees are expected, and the 
above-mentioned lake will form 
an Inland sea de|s-nding on Mar¬ 
seilles, and its shores will no 
doubt he covered with maritime 
und Industrial establishments 
Marseilles will now la-come a 
river port as well us u scHport, 
and Lyons will connect with the 
Mediterranean. 

How Paris Disposes of City 
Waste 

Q UITE an elaborate system Is 
soon to be put In operation 




V*soon to be put In operation 
for disposing of the great 
amount of household waste of the 
city of Paris. At present there 
are used 730 large wagons of 1HU 
cubic foot capacity. 1,500 horses, 
and 3,000 men. and the a initial 
amount Is estimated at 000,000 
tons, or 2,000 tons per day On 
the old system, Seine flats took 
the material either to sen or river 
points, or it was transported to 
the surrounding country But a 
modern method Is to be organized 
which Involves the use of electric 
trucks und n system of five largo 
consuming plants In (he suburbs 
at different points around the 
city. Two of the plants are now 
In o|ieratlou. and the eh-ctrlc 
trucks are being Introduced by 
degn-es At the St Oueu con¬ 
suming works all Is laid out on 
approved Ideas, and the electric 
trucks discharge nulomatlcnlly 
Into a pit 31*0 feet wide, at the 
bottom of which Is u sot of tie It. 
conveyors for taking the material 
either direct to the grinding mills 
or to the consuming furnacea. 
Other conveyors take the mate¬ 
rial and discharge It Into silos 
ubove the furnaces. After com¬ 
bustion at about 1,000 deg Oout. 
there Is left a residue resembling 
slag or clinker. Suitable menuH 
are provided for taking the clink¬ 
er to a mill, where It Is ground 
and mixed with lime so ns to 
make up bricks. Hot gases from 
the furnaces serve to heat the 
boilers and Ntipply stenm im-hliies 
for producing not only all the 
power needed on the premises, 
but a considerable amount sent 
outside. As much as WOO tons of 
waste la bandied per day. 
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The Plans of the Cup Defenders 


W K direct attention to the unusiiHlly complete 
lilatw of the cup-dcfenders of tilt 1 "America V 
Cup, which wore published In the last Issue 
of the SctKNTiKif Amkkioan. Thin material In presented 
In recognition of Oil* widespread Interest which Is 
u roused whenever n chit lienee reaches this country for 
u series of races for the grtsitly coveted yachting trophy. 

In no previous contest has so much informing data 
beeu avulhihle thus curly lit the season. It has been 
withheld from publication until the construction of the 
yachts hud reached a stage at which it was too late 
to make any alterations, either in hull or sail plan, 
bused u|Hin "what the other fellow was doing." 

The three designers, Ilorreshoff, Gardner, and Owen, 
have worked absolutely Independently of each other— 
and the result has been the produel Ion of three widely 
different yachts, and a complete covering of the field. 
Nicholson, ttie dt*signer of the "Shamrock IV," is “up 
against” n strong combination, and If the visitor, after 
crossing three thousand miles of ocean, and competing 
In unfamiliar wafer, can win the cuji—so much the 
greater will lie Ills glory 1 


The Plight of the Railroads 

L ET its be fair In the railroads. They are asking 
the Government to |iermlt them to make a mod¬ 
erate Increase in rates, busing tlielr plea upon 
the ground that the Increase both In wages and in the 
cost of materials of htle years has been bo great ns 
to make It necessary for them to Increase their freight 
rates tf they are to malutulu their systems in good con¬ 
dition and return a reasonable profit to the stockholders. 

Is this request a reasonable one? It is our belief that 
a review of the facts would Justify the Interstate Com¬ 
merce Commission lit iiermittiug tunny, if not all. of the 
railroads which have preferred Ihe request to make the 
desired Increase Every one knows tlint the cost of 
InlKir and the price of materials and of ail purchasable 
commodities have been Increasing, In many cases, by 
leaps and bounds And It by no means follows that 
tiecause n corporal Ion's activities involve the turning 
over of hundreds of millions of dollars a year, that 
therefore It 1ms mil In considerable measure felt the 
pressure of these changed conditions 
We huve liefore us some statistics regarding the New 
York, New Haven, utid Hartford Hallway, which have 
liecn sent to us by Its new president. Howard El Holt 
The pamphlet presents facts and figures regarding the 
situation on one of our lending railroads, of the cor¬ 
rectness of which there can he no doubt whatsoever, 
liegarding the increased pay of employees, It is suffi¬ 
cient to say that three reports made by the New Haven 
Railroad to the Interstate Commerce Commission far 
three jierlods, five years ajmrt, show that the average 
yearly wiiges based on the number of men employed 
have risen from *133.(10 In 1003 to $763.38 In 1008 and 
$816.40 In 1013. In the ten years from 1003 to 1013 
there has been an Increase In the number of men cm 
ployed of 11 per cent; an Increase In the total com- 
liensatlon at 43 per cent; and an increase In the aver¬ 
age yearly 1 wage of 20 per cent, Furthermore, we are 
Informed that during the flaenl year ending June 30th, 
1014, the increase in the rate* of pay will have in¬ 
creased the totaf$gyroll about $800,000 over the previ¬ 
ous year. 
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There has been a large Increase in coat of railroad 
operation, «tc„ due to legislative acts and reqnlre- 
mente. Thus the Nine Hour law, the Ash-paa law. tea 
Safety Appliance law, the Boiler Inspection taw, and 
the Full Crew law, have increased the expense of the 
company nearly $200,000 per year- Tea years ago the 
cost of accounting was $190,000 per year, to-day It la 
about $6o0,000 per year, and part of this increase is 
due to the accounting requirements of the Interstate 
Commerce and State Commissions. The Federal Act 
calling for the valuation of railways will add another 
$60,000 jier year to the expenses of the company. Com¬ 
menting on these facts, President Elliott says that they 
are not quoted In any spirit of criticism, but morely to 
show the effect that they have had upon the income 
of the company, 

On the question of freight and passenger rates, we 
learn that, although the capital investment of the com¬ 
pany and its operating expenses have been increased, 
the freight rates on the whole have remained stationary 
or have decreased. Thus, in ten years there has been 
a reduction of 69/1,000 of a cent in the average rate 
received for hauling 2,000 pounds of freight one mile. 
Now this seems to be a very small sum; but when It 
is applied to the frieght business of the New Haven 
Hoad for the year ending June 30th, 1913, It Is found 
that It represents a loss of freight earnings of $1,800,- 
000. The Increase in wages and the decline in freight 
rates, alone, make a difference of over $9,000,000 a year 
In income, equal to 0 per cent Interest on a capital 
of $160,000,000. 

An interesting fact in connection with the New Haven 
Ballroad is that it Is essentially a passenger railroad; 
for whereas on the railroads of the country as a whole 
two tons of freight are carried for each passenger, 
on the New Haven only one third of n ton Is carried per 
passenger. During eight months of this year, the pas¬ 
senger earnings were 60.6 per Cent, and the freight 
earnings 40 4 per cent of the revenue from transporta¬ 
tion. The revenue per passenger train-mile was $1.90 
and per freight train-mile $4.17. Again, the commuta¬ 
tion and trip-ticket passengers, which are the unre- 
muneratlve class of passenger travel, comprised 43 per 
cent of the total passengers carried, and they yielded 
only 18,6 jier cent of the total passenger revenue. Taken 
ns a whole, President Elliott states that, because of 
low passenger fares and the Increasing cost of service, 
much of the passenger service Is operated for the con¬ 
venience of the public at a positive loss, and the whole 
passenger service only Just pays its operating expenses. 
Hence the Justice of making a reasonable increase In 
the passenger rates is obvious. 

Reconnoitering at Santiago and at Vera Cruz 

T HE events of the Spanlsh-Amerlenn war are not 
so far removed but most of ns have a distinct 
recollection of the anxiety which was occasioned 
by the dispatch of Oerveru’s squadron of four armored 
cruisers and some torpedo-boat destroyers front Spanish 
It) American waters. It was known that Cervera had 
sailed; but as to his destination there was, even in 
our Navy, Considerable doubt and much resulting per¬ 
plexity. As will always be the case in hostilities in¬ 
volving naval operations, our towns and cities along 
the seaboard liecame suddenly aware of the vast im- 
portance of a navy, and the timorous property holders 
und municipalities clamored loudly for the protection 
of a cruiser, battleship or something that could shoot 
with big guns. Meanwhile, when our scouts, improvised 
and otherwise, were scouring the sens In search of the 
Spanish admiral, he had slipped quietly into Santiago 
harbor, where he lay snugly screened from observation 
behind the rather lofty hills which encircle that an¬ 
chorage. 

Nor have so many years intervened since that inter¬ 
esting episode hut most of us will recall the long-range 
observation of the .entrance to Sautlago harbor by Ad¬ 
miral Schley, and the many speculations Indulged in 
by himself, the public press, and everybody else, as to 
whether the Spanish ships were or were not hidden in¬ 
side the snug little harbor. 

Vastly different tire the conditions sixteen years 
later at the port of Vera Crux, Mexico—different, that 
is to say, so far as the question of obtaining accurate 
information of the strength and location of the enemy 
Is concerned. Although our enlisted men and marines 
had landed in considerable force and held the city, there 
was considerable uncertainty as to number and position 
of the enemy’s forces outside the city. Rumor had It 
that heavy reinforcements bad Iveen dispatched from 
various [mint* to Gen, Maas, who had been In command 
at Vera Cruz, and it was stated that he was making 
ready for an attack on the city with overwhelming num¬ 
bers. Most Important was ft that Admiral Fletcher 
should be informed on this point and learn what waa the 
condition of the railroad line from Vera Cruz te Mexico, 
and particularly of some Important bridges an that Hoe. 
It was Impossible to spare sufltateut oflfcers and men 
for an adequate raeonnalsrante, and for a while the 
situation appeared to be somewhat critical. Then teem 


steamed late port the *' , 
her arrltW, tee «*«H » 
wow «jgMtog a searching r 
latf dlttifete abate Vera Cruz a . 
tbe raftttta Tb« Mexican femes, r 
her. were located* and the whole n 
and about Vera Cm* was cleared UP- 
Thera to a world of Mgniacana to I « _ 
the situation at these two porta to the tea*- 1 * 
the Qtttt; and once more the aeroptauehaet 
inestimable value as a means of obtaining < 
knowledge of the strength and position «f the ew 




Annual Loans for Naval Contentrtios; 

W E direct attention to the letter stoned ‘Ttetg’? 

In our correspondence columns, which drawer 
attention to startling conditions to the navel 
situation. The author is well known to te, and is otte 
of our most capable naval officers, Who ha# spent ra*# ? 
yeare abroad In dose touch with tbs navel and <M«k ; 
matte situation. - ' ^ ' 

The statement that some of the leadlng powera azh 
supplementing their first annual naval appropriation* 1 
with large annual loans, spread out over « numbered 
years, does not surprise us. Increasingly, it 1* being 
understood that the command of the sea may mean the 
command of the whole situation, military as well M 
naval—and particularly so in toe case of nation* which 
possess an extensive littoral or an overaea trade of 
large proportions. The determined way to which Ger¬ 
many, France, and Japan are building up their fleets 
la not to be attributed to an}- mere ‘'Jingo" spirit. The 
motives that prompt the policy are of a lofty and 
iwtrlotlc character, and these targe increases are toe 
result of a broad, intelligent, and thoughtful review 
of the whole international situation. 

The facta brought out in the letter referred to* potttt 
with Increasing emphasis to the need for the formation 
of a Council of National Defense—a representative 
body, with toe President at its head, which, after 1 a 
review of the whole naval situation the world over, 
shall determine upon a fixed policy of naval construc¬ 
tion, based upon our present and probable rnton 
necessities. 

Predicting: Nile Flood* 

T HE prediction of the Nile flood has been a Cher¬ 
ished ambition of the Egyptian meteorological 
service for a numlter of years. The stages of 
the Nile depend upon the rainfall of Abyssinia, and 
this, in turn, is supposed to be supplied by moisture- 
boa ring winds blowing across too continent from the 
Atlantic Ocean. Accordingly the attempted predictions 
are based upon observations of pressure and wind veloc¬ 
ity at 8t. Helena, and pressure in South America, which 
Indicate the activity of Ihe atmospheric circulation over 
the South Atlantic. It has been found that the mean 
error of a'prediction from these data for toe mean 
height of the Nile at Haifa between July 10th and Au¬ 
gust 15th, which normally corresponds to the middle 
of the rising stage, is ± 0.33 meter, whereas a predic¬ 
tion that assume* that the river will be normal in any 
given year would have a probable error of ± 0.66 meter. 
According to Mr. Hurst of toe Egyptian Meteorological 
Office, tots result is sufficiently encouraging to warrant 
u continuation of the investigation, considering the vast 
importance of the problem to toe welfare of Egypt 

The Cooling: of the Earth 

T HE application of Stefan’s taw to the calcu¬ 
lation of the mean temperature of toe Earth, at 
a given latitude, shows that at toe latitude at 
80 degrees, the temperature was in toe neighborhood at 
90 deg. Gent, when the Sun’s radius was about one and 
a half times its present dimensions, L e„ about two mfl- 
llon years ago. Thus it would appear that life 
moored on the Earth In the vicinity of toe poles. The 
same reasoning leads'** to the conclusion that to late 
than two million years, when the Bun's radius will ty, 
reduced by one tenth of its present value, the temperas, 
tore on toe Earth will have fa Hen below 0 degree, evte 
at the equator. , " , ( 

Evaporation and Straw Whir 

i N investigation of evaporation and stream 
is beta* carried out toy Prof. Mho* Hoy tote 
A lLte Horthweetern University with toe aid te a 
grant from toe Carnegie Institution. Instead a 
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run to sfofort everything ia waridng perfectly, and wiH 
ihen be rife** apart nnd shipped to Japan. 

Preparing tor tie Baa Praaotoae ExpaaHJon.—By way 
of pnyMKfiBB tor the heaty travel which la expected 
in eoueMton with the Panama Exposition at San 
Fianoiaeo, the Union Turtle Railroad Company has 
recently placed An order for 64 locomotive* floating 
about $1,000)000. Twenty-five of them are of the 
Paoiflo type, 15 ary Mikado* and 14 are of the six-con- 
neeted type, Forty of the looomotive* will go to the 
Union Puifio, 10 to the Oregon Short line and 4 to the 
Oregon-Wa«blngton line. 

The New German To rpedo.— -The latest dreadnought 
oruiawn and destroyers of the German navy, including 
all built ainee and during 1009, are armed with the new 
21.6 torpedo, which i* about 17 feet long and oarriee 
a bunting charge of no lee* than 200 pound*. Th# 
range la 7,600 yard*, and the explosive in the head is 
known a* trinitrotoluene, which it tar more powerful 
than the fUneotton used in the old 18-inch torpedo. 
In foot, the German* believe that a aiogte hit from the 
new torpedo would disable even the largest 0 f the 
present dreadnought*. 

Herald Sonar# Subway 8tatton.—Construction of the 
new express station of the Broadway line at Herald Square 
will constitute this one of the most important traffic 
center* in this city. When the station and the extension 
of the Hudson tube* to the Grand Central Station have 
t>uen completed there will be no leu than six separate 
transit tinea at this point, ineluding three surface oar 
lines, the Sixth Avenue Elevated, the Broadway tine 
and the Hudmtt tube*, the whole being carried at four 
different level*. Thi* station will reach from 82nd 
Street to 86th Street, and will be provided with eleven 
separate entrances. 

Steam turbine Pump#.—In Germany the first water 
work* to recognise the many advantages of the steam 
turbine pump, a* embodied in the new Ailgemeine 
machine*, wae the one situated at Beeiitehof Work*. 
Compared with the piston machine* already in use 
there, it was lean to be much better, and this led the 
oompany to put In a new group having an output of 
1,200 coble feet a minute with a lift of 200 to 850 feet. 
This group i* of improved type, with a steam turbine 
roupled ow tho name base to a rotary pump. All the 
water elevated by the pomp Is made to pass through 
the condenser (placed in the basement), so that an ex¬ 
cellent cooling effect ia the result, and the quantity of 
water ia so large that it does not heat up to any extent. 

MiaaiMtprt Hirer Bridge to be Bulk at New Orleans.— 
It seems that the project of * bridge over the Mississippi 
near New Orleans, first proposed in 1888, ia to be put 
through. The original design was for a crossing about 
four or five miles above New Orleans, where no change 
of bed or bank* has occurred in the reoorded history 
of the river. The span of the cantilever bridge was to be 
1,070 feet between centers of main piers, the suspended 
span befog 440 feet long and the anchor anna each 000 
feet 8 inches in length. The foundations ware to ex¬ 
tend to 170 feet below low water and were to rest upon 
a bed of firm sand. The piers were to be sunk by 
dredging through open well* or cylinder*. The present 
plan sail* for a doable decked**, one deok for highway 
and electric railway travel, and fob other for railway 


A New Bead-Mending Maehfoe.^An experimental 
tost ha* been made in Pari* of a portable road-mending 
machine, consisting of a six horsepower gasoline angina, 
I air eo mpr e s a e r, foe air being led from a 
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'to Oauvertsues —The manufacturer of a 

. _ 7 —„,— us* provided an exceptionally simple means 
for manning foe fori tanka on lut emu. He ha* merely 
*df foe fiber cap large enough to admit a man’s hand 
and arm. Incidentally, the huge filling orifice facilitates 
replenishing foe supply and as it makes possible heavy, 
s ubsta ntia l thread* on the cap it eliminates the ehanoe 
of their failure. 

P rot e cting foe Chauffeur from Head-Lights.—In 
patent 1,060,589 Theodore P. Driver of Melrose, Mas*., 
shows a patr of chauffeur’* spectacle* in which are pro¬ 
vided a row of three or more vertically arranged non¬ 
contiguous slate or screens. These are so arranged 
that the space between them is such as to afford no 
material obstruction to the straight ahead view, although 
they will operate to out off the rays from approaching 
head-tights. 

A Hating and Indicating Device for Vehicles.—John 
P. Burns of San Francisco and his assignees, Robert 
Colman and F. M. Auliffe, both of the name place, show 
in patent No. 1,000,382 an apparatus for indicating 
the letting of vehicle*, whioh apparatus has a suitable 
timing and indicating devioe actuated by the seating 
of a passenger, the door of the vehicle controlling mean* 
for interrupting a movement of the timing and indicating 
devioe. 

Germany's Municipal Motors.—A careful circular 
campaign has revealed that of 68 German cities having 
populations of more than 80,000, only 5 are without 
municipal motor wagons; one of these has a vehicle 
on order. The number of vehicle* in each city varies 
from 1 to 62 per capita, the total number being 500. Of 
these, the fire brigades have 240; street cleaning and 
watering, 113; and ambulances, 54; the remainder are 
used for miscellaneous service. 

A Two-Cycle Engfoo Competition.— By way of stimu¬ 
lating interest ia the two-stroke automobile motor, the 
Royal Automobile Club of Great Britain, whioh already 
has done much to advance automobile soienoe, has de¬ 
rided to organise a competition for motors of that kind. 
So far, nothing regarding the test has been permitted to 
become public, exeept that the test will require the en¬ 
gines to be fitted to a chassis and submitted to the 
Technical Committee of the club for certified trials. 
Furthered#tails probably will be forthcoming in the near 
future. 

r Trial* for Africa.— There will be 


AgricuUw 

held in Tunis, Africa, from April 15th to 22nd, a series of 
teste of agricultural motor apparatus which have been 
organised by the General Direction of Agriculture and 
Commerce of the Tunis Government. Under the head 
“Concours de Motoroulturo," they will comprise tests 
of all kinds of motors, wagons, tractors and general agri¬ 
cultural vehicles. Prise* to the amount of |6,000 are 
offered for best performances. The testR are conducted 
by the Direction Generate de 1’Agriculture, 76 Boule- 
bard Bab Benat, Tunis, North Africa. 

Promise for Four-Wheel Drive Tractors.—As a result 
of the teat* of four-wheel drive tractors, whioh have just 
been completed by French army authorities, it is likely 
that the number of these vehicles in use in the army 
will be increased. Thirteen vehicles were tested and 
all of them proved remarkably efficient; there wore no 
mechanical troubles. The rules of the competition 
required that four-cylinder motors be used and that 
carbureters operate equally well with gasoline, alcohol 
or bemoie. Some of the vehicles showed as high as 40 
ton-miles to the gallon of fuel. The average consump¬ 
tion of the heavy tractors was 1.3 to 2.2 miles per gallon 
of fuel; of the light ones, 3 miles to the gallon. Tho 
supreme test required that the tractors ascend a 22 per 
oeat grade carrying their rated capacities; no trailers 
were hauled in this test. All of the vehicles ascended 
without trouble, though but one wae able to remain 
stationary on the hill with only one set of brakes applied. 

Remarkable Strength or Steel Wheel.—In a recent 
test of wire, wood and steel wheel* oonduoted by tho 
Univerrity of Michigan, the steel wheel came out with 
flying odors. It successfully withstood a lateral pressure 
of no less than 8,940 pounds to foe square inch. The 
testa were made in a Riehl machine. The load in- 
erements, applied at the wheel rim, horizontally, were 
500 pounds and the defleotione shown were as follows: 
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IN INCHES. 
Wire 

Wood 

on Rim. 

Wheel. 

Wheel. 

Wheel 

600 

0.001 

0.601 

0.013 

1,000 

0.041 

0.030 

0.033 

1,500 

6.056 

0.130 

0.075 

3,000 

0.068 

0.916 

0.121 

0.090 ‘ . 

0.485 

0.210 

4,000 

0.110 

0.633 

0.812 

6,000 

6.148 



6,000 

0.233 




Tbs wood wheel failed at 4,600 pound*; two spokes in 
foe tore wheel broke at 4000 pound*, though no nipple* 
ptiMfoatoghfoerim. .. 



The New Comet Recently Discovered by Krltatager 

in Germany has been observed by Dr. William R. 
Brooks, professor of astronomy at Hobart College, 
Geneva, N. Y., from the Smith Observatory. Its 
position on April 23rd was right ascension 17 hours 
41 minute*; declination north 9 degrees 41 minutes, 
near the head of 8erpentariu», with a doily motion of 
about one degree in a northeasterly direction. The 
comet i* quite faint telescopic, a broad diffused nebu¬ 
losity with Blight oentral condensation nnd no tail. It 
is growing brighter, arriving at perihelion, or nearest to 
tho sun, tho last of May. 

The Total Light of tho Stars.—Dr. Chapman read a 
paper before tho Royal Astronomical Society describing 
investigations made on the total light of tho stars. The 
results show that the total tight from the stars is about 
equal to that whioh would be given by 030 Btars of tho 
first magnitude. The light given by stars of eaoh 
magnitude increased from the first magnitude down 
to the tenth, the decrease in brightness of the individual 
stare of the successive magnitudes Unng more than 
compensated for by the increase in the number of Btars 
belonging to that magnitude. But below the tenth 
magnitude this is no longer the oase, the light falling 
off more and more as we descend the scale. 

A Meteorite from Zululand.—Prof. Stanley describes 
the fall of a meteorite in the N’Kandhla district of 
Zululand, which took place on August 1st, 1912. An 
explosion took place, whioh was audible over a con¬ 
siderable area, and a rapidly moving body was seen 
acoompanied by a spiral trail of smoko and emitting a 
rumbling or crackling sound. The meteorite discovered 
by Prof. Stanley fell within a few yards of a native 
woman. It weighs nearly 38 pounds, and consists 
almost entirely of nickel-iron alloy, and is therefore 
classed as a Biderite; it is coated with a skin of magnetio 
oxide exhibiting flow lines and shows numerous "thumb 
marks.” An analytical investigation shows the presence 
of iron, niokel, silicon, sulphur, oarbon, phosphorus, 
aluminium, magnesium, platinum and chlorine, the 
bulk of the meteorite being composed of iron. 

The Stability of the Solar System.—A law connecting 
the distance* of the planets of the solar system from 
the sun ha» boon discovered by Beldt, which is in dose 
agreement with tho observed facts. The mere existence 
of such a law throws light upon the stability of the solar 
system. A century ago Lagrange and Laplace thought 
they had demonstrated the invariability of the mean 
distances of tho planets, and from that the stability of 
the solar system. But the mathematical series used in 
this investigation have been Bhown by Poino&rfl to be 
divergent, and therefore, so far as those calculations go. 
the stability i„ uncertain. If, however, the distances of 
the planets had been changed since the origin of tho 
world by tlie action of tho tides, their mutual attraction, 
etc., and if the perturbations so oaused had accumulated, 
they would have boon different for different planets, 
and no law connecting the distances of the planets and 
their satellites would have been discoverable. 

Astronomical Telegrams.—The last annual report of 
the Director of Harvard College Observatory reviews 
briefly the telegraphic arrangements by which announce¬ 
ments of important, astronomical discoveries and obser¬ 
vations arc given to the world. The distributing center 
in America is tho Harvard Observatory; in Europe, the 
Kiel Observatory. A new object discovered in one con¬ 
tinent is likely to bo observed in the other on the follow¬ 
ing evening; honee tho neoessity for this prompt inter¬ 
change of information. The expense of cabling American 
observations to Kiel is borne entirely by the Harvard 
Observatory. Cablegrams received from Kiel are gener¬ 
ally distributed iu this oountry by "night letter,” and 
may thus be transmitted in ordinary language instead 
of cipher without increasing the exjiense. They are 
sent to all institutions and individuals who oxpreas a 
wish to reoeive them and who are to pay the telegraph 
charge* from Harvard. During the year ended Sep¬ 
tember 30th last, 33 telegraphic announcements were 
made, mainly relating to the discovery of comets. 

The Shape of the Earth.—On the earth and on Mar* 
the ooeans dominate the austral hemisphere. This faot 
may be attributed to tho translation of these two planet* 
in a south-north direction across the primitive nebula. 
The rotation so set up would result in the production 
of cold currents which might cause the temperature to 
beoome inferior to 364 degrees, foe oritioal temperature 
of water, and the currents would be such as to oause 
the condensation of the ooeans to lie produced round 
tho South Pole, and to determine that the direotion of 
the ourronts should be toward the equator, whioh ex¬ 
plains the pointed form of the austral continents. The 
theoretical calculation of the velocities of these ourronts 
and the amount of solid matter transported by them is 
verified by direct measurement. Thus, 2,000 meters 
beneath the aurfaoe of foe sea, foe magnitude of the 
ooeans is constant on the parallels of the austral hemi¬ 
sphere, and the magnitude of the continents is con¬ 
stant oa foe parallel* of foe boreal hemisphere. 







Hydraulic Train Stops 

HE sudden stopping of trains at terminal stations bas long been a source of 

coutlnunl annoyance to travelers, and in many cases bas been tbe cause of 
serious accidents. A train stop, or what Is technically known as a "buffer,” that 
will reduce the sliced and concussion of the incoming train to a small fraction of 
resistance, lias long been needed on most of our railways. A hydraulic buffer of 
very Interesting design has been developed by a Arm of English engineers. It will 
resist and stop trains without the slightest recoil, that may be running at speeds 
of from 0 to 10 miles per hour. It consists of one, or a pair, of cast-iron cylinders 
mounted upon a concrete foundation, and tbe front castings project forward, carry¬ 
ing the piston rod or rods. Each rod is fitted at Its outer end with a buffer head. 
The cylinder Is entirely filled with water, and passages are provided so as to 
permit the water to flow from behind the piston to the front ns the piston makes 
the home stroke. These openings ore very much larger at tbe front than at tbe 
back. As the speed of the train Is diminished, and the recoil of the piston lakes 
place, a lesser area Is provided for the water. For this reason an almost constant 
realstance la provided, and the Incoming train Is stopped without the sudden shook 
usually experienced. A relief valve Is provided in the front casting which takes 
can* of tl«e equivalent amount of water displaced hy tho piston. The resetting 
of the piston is done automatically by means of a constant supply of water which 
Is brought to the front part of the cylinder at a pressure of about 85 poundg to 



Oil buffer to stop trains without shock. 


the square Inch. This acts upon the area of the piston rod and immediately forces 
It Into jKisltton again reHdy for the next train The Illustration shows an 8-foot 
oil buffer. This Is operated entirely by oil, which is forced, after having accom¬ 
plished the action of the piston in checking the train, Into the receptacle shown 
on the front of the forward casting, and may be used over and over again. In 
this case the return stroke of the plstou Is made through the use of compressed air 
which Is available on the Hue. 

Building Dams on the Ice 

T HE Government engineers on the Upper Mississippi have found that by con¬ 
structing the dams oil tbe ice In the winter they cau often build them In shallow 
places and across sand bars which are Inaccessible to the barges and steamers In 
the summer months. The work also can be done much more cheaply. The willows 
and roek are hauled upon the Ice by teams and unloaded at the place where the 
dam is to be constructed. Tho building crews follow Ihe same method as Is used 
In tho summer months. A mattress of willows Is made, loaded with rock, a second 
willow mat laid on top and so on until a dam of the priqier height is constructed. 
When It Is finished, the lee is cut away and the structure sinks to the rtver bed of 
Its own weight The work on the Ice has been progressing for three years all along 
the upiier half of the river. Less has been accomplished this year than usual because 
of the thinness of the Ice. 



built at each side, which provide secure anchorage for the cables and raise the floor 
of the bridge well above high water. The floor Is hung from the cables by means 
of diagonal, as well as vertical lines, so as to prevent the bridge from swaying 
lengthwise. Hide sway la prevented by guy lines running from the center of the 
bridge to each side of the towers. The water under the bridge Is on ltd way In 
the Atlantic Ocean, via the Amason Elver. A Journey of over 8,000 mEes Ilea 
betore It. 

Obtaining Potable Water from the Muddy Colorado 

A T the conception of the wonderful plan to divert the waters of the great Colo¬ 
rado Elver for the purpose of reclaiming the arid Colorado desert In Cali¬ 
fornia, no consideration was given the qualify of the river’s water. All that then 
concerned the adventurous engineers was to wet ihe thirsty land. Now that this 
has been accomplished and the famous Imperial Valley has blossomed Into a land 
of Immense agricultural activity, and half a dozen thriving towns have cropped 
up with an aggregate population of over 40,0(H), the problem of wetting tbe palates 



Silt precipitated out of the drinking water of Brawley, California. 



of these people has become a far more delicate undertaking than that of merely 
wetting the land. On Its long winding course through tho Grand Canyon coun¬ 
try of Arizona the Colorado becomes supersaturated with a very fine silt,, and 
this It carries on down into California and through the great Imperial Valley 
Irrigation system, which covers’ an area of 350,000 acres. All the water used tor 
drinking in the valley, both on the ranches and In tho towns, has to bo taken from 
tbe thick, chocolate fluid which rune through the big irrigating d ltoh es 

When tho water arrives at Brawley In the extreme northern end of the V»Uey. 
It has n molasses consistency and an Invliicihle flavor. The 3,000 inhabitants «f 
the town of Brawley cousume 200,000 gallons of this water dflUy. In order to 
prepare the ditch water for drinking, the town has a municipal water plant There 
are several large reservoirs or settling basins whore tile mud In the ysfaw ts *t 
first allowed to precipitate, the clear water afterward being pumped into on alevatod 
storage tank from which It gravitates through the city mains. 

The settling basins were made by lncloslug au area of ground 200 tout square 
with battered earth walls to a height of 12 feet. The full fresd of the water 
Is run directly luto this until the wnter Is (I or 7 feet deep, after whfchjlw 
supply Is cut down to the actual amount consumed by the people dally. M the 
end of the settling basin, farthest from where the dlteh water to received, a touall 
raft is anchored. This supports an open-end, vertical irtpe which to aufcj#^ 
about 0 Inches below tbe surface of tbe water. ‘This pipe to connected with *10*1*1 
from the pump house, and conveys only the surface water pjf t y 
which Is usually very clear. i , 1 ’*7^$$$',' 

The accompanying photograph Illustrates what a great amount of 'g 
dpltnted in these basins. Tho view, shows the bottom at am of t hem , 
water was drained off. The man to standing on’the origbMl 'dadf. Ad f 
Tbe 30-lnch (Kuwait was precipitated during a period at 
















fefeares of the Digestive Tract 

A New Way of Studying Diseases of the Stomach 
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By Herbert T. Wade 

by the aew CoolMge Roentgen ray tube described In 
the Scoumrtc Amcuoak of February 21«t, 1914, which 
secures In lta operation greater stability and evenness 
of penetration aa well aa susceptibility to more accur¬ 
ate regulation, thus giving more even radiographs. 

The apparatus for making the moving pictures con¬ 
sists of the usual lead-lined table In a dark booth with 
the Roentgen ray tube above to the usual position and 


with material opaque to 
these rays and making a 
radiograph or shadow pic¬ 
ture of such a fluid «ast to 
relation to the adjoining 
organs, the progress of di¬ 
gestion could be studied. 

This accordingly W»» done, 
and to-day In diseases of 
the stomach and Intestines 
It Is quite usual to secure 
a radiograph or plate on 
which is recorded such a 
fluid cant of the stomach 
and Intestines tilled with 
the opaque substance, and 
then make u lloentgeno- 
graphic diagnosis. 

This opacity Is obtained 
by a mixture of bismuth or 
barium and buttermilk ad¬ 
ministered to the patient 
under examination, and the 
progress of this material, as 
It lmsses from the oeso¬ 
phagus into the stomach 
and is acted upon by the 
stomach and then pusses 
out Into the Intestines, can 
be studied. Hitherto It has 
been feasible to take such 
a radiograph only at vari¬ 
ous stages of tho process, 
although since the dovolojv 
ment of motion pictures 
and motion picture appa¬ 
ratus the desirability of 
lloentgenoklnematogra phs, 
or X-ray moving pictures 
of tli* stomach, made to 
demonstrate and record not 
only the condition, but Its 
actual movements or gastric 
motor phenomena, has been 
appreciated and attempts 
at Its realisation made As 
early as 1909 a series of 
successive Roentgenograms 
of the stomach were made 
by Doctors Kaeatle, Rleder, 
and Rosenthal. Inasmuch 
as only thirteen of these 
pictures were made In 22 
seconds, it was apparent 
that while a beginning had * „ 
been made, with such alow 
speed true klnematography 

hardly could be attained, and the results were little 
more than an improvement on an ordinary gertes of 



Recently, as the result of working oh apparatus to 
make serial radiographs of the stomach and intestines, 
a special apparatus has been devised by a distinguished 
Roentgenologist, With which It la «knr possible to secure 
true moving pictures m aa ordinary sensitised film at 
various stages of the digestive process at the rate of at 
■east foarexpMiures a second. Thus the churning effect 
b the stomach and the peristaltic or moscular action 
‘Vtotoritesa by which the contents of the alimentary 



Apparatus for taking moving pictures of the stomach. 

the customary rotary transformer, or other device*, for 
Us exciting, along with the special mechanism for 
securing the movement of the Him and the periodic ex¬ 
posures. The patient Is placed on the table, face down¬ 
ward, with the Roentgen ray tube directly above tho 
stomach. There Is a square opening in the table be¬ 
neath, across which, through suitable guide*, tho film 
passes, being wound from one spool to another, as In 
an ordinary film camera. This film Is eight Inches In 
width and Is supplied on .spools which, as at present 
constructed, are capable of 28 or SO exposures, Directly 
beneath the Dim Is located an intensifying screen coated 
on its upper side with calcium tungstate, a fluorescein 
material that glows brilliantly when excited by the 
a striking its mutaoe. Naturally, when 
the. toys ftoto the tube to their passage through the 
body encounter any body or substance opaque to them. 


as a bone, there will be n corresponding shadow on the 
fluorescent screen, and the variation in Intensity of the 
shadows of different organs, or material, of course 1 h 
the basis of the whole operation The actual effect of 
the intensifying screen is to emit actinic light under 
the influence of the Roentgen ray* from the lube ubove 
The film itself Is not acted upon directly hy the Roent¬ 
gen rays, but by the rays which are sent out from the 
fluorescent screen A sec¬ 
ond fluorescent m-iceu, with 
Its lower surface coated, 
located directly lieueath the 
first, may lw* observed by 
the operator either directly 
or by means of an inclined 
mirror. In this way tho 
position of the patient can 
be arranged so that the 
atomuch can he centered on 
the film, and, at the same 
time, the action of the ap¬ 
paratus observed. The op¬ 
erator or the diagnostician 
cun observe the process 
fluoroscoplcally and need 
not start the film lit motion 
until the deBlred stage Is 
reached. 

The film has at Its edges 
regular iierforatloiiH to en¬ 
gage studs correspondingly 
placed on the circumfer¬ 
ence of sectors connected 
with the driving mechan¬ 
ism so that it may be 
moved regularly, but inter¬ 
mittently, across the (flam¬ 
ing where the shadow falls 
The apparatus Is arranged 
so that six exposures a sec¬ 
ond may be made, and the 
exposure tabes place auto¬ 
matically when n fresh sec¬ 
tion of the film Is placed at 
the opening The mechan¬ 
ism operates by means of 
shafts n nd appropriate 
gearing, and there is ar¬ 
ranged in connection an 
electric switch that works 
automatically in conjunc¬ 
tion with the advance of 
the film, closing the circuit 
of the transformer supply¬ 
ing the alternating current, 
and lighting tip the tube In¬ 
stantaneously hs each fresh 
surface of the film la 
brought In position. Ac¬ 
cordingly, there Is a regu¬ 
lar series of exposures of 
the shadows produced on 
fresh surfaces of the film 
and the phenomena occur¬ 
ring in the stomach and 
Intestines can be observed 
and recorded. In this way, 
when the film Ih developed 
a series of pictures is ob¬ 
tained where the various 
exposures can lie studied 
both individually and col¬ 
lectively In connection with 
one another, or they may 
be reduced by ordinary photographic mothoda for re¬ 
production in the usual motion picture projection appa¬ 
ratus. The time of the passage of the film can bo con¬ 
trolled by the operator and other adjustments made ao 
that the exposures following each other in regular suc¬ 
cession make possible a study of tho peristaltic action, 
which is a regular and Involuntary muscular contrac¬ 
tion of the stomach, or Intestines, with a period of 
from 15 to 20 seconds In the case of the stomach. 
Not only do these motion pictures enable some 
definite Idea to be formed of the peristaltic action 
taking place In the stomach, but they promise In 
the future to put at the disposal of the diagnostician, 
or Investigator, additional Information regarding peris 
tails In the pylorus, or lower opening of the stomach, 
as well aa In the upper part of the small Intestine, or 
duodenum. Borne twenty-five exposures can be made of 





im 

■ single antrnm. and sharp and Interesting pictures can 
be obtained. 

The mechanical arrangement Is Indicated in the ac- 
comiNUiylug Illustration, which shows the apparatus as 
arranged in h modern Roentgen ray laboratory. The 
operation la ])ructlcally automatic. Once the patient Is 
In position and the instrument adjusted, a fluoroscopic 
observation first Is made visually, and the film can be 
rapidly unreeled and the exposures made. After devel¬ 
opment the diagnostician has a record of the condition 
of the gnstro-dnodenal tract, or the film may be repro¬ 
duced reduced In else and made available in an ordi¬ 
nary motion picture projection apparatus, so that the 
record may lie thrown upou a screen and the actual 
motion studied, synchronised to the original time of 
occurrence. Moving pictures have been applied to a 
greater or loss extent In the study of disease and 
diagnosis, but this Is Mleved to be the first satisfactory 
attempt at using them In connection with the Roentgen 
rays and with a special and efficient form of apparatus. 

A Huge Dipper Dredge for the Panama Canal 

U PON the cover of the preseut Issue we show the 
huge dipper of ono of Iho two large hydraulic 
dredges which have recently lieen completed for the 
Panama Canal The dipper can take up at a single 
scoop, IB cubic yards, or say about 20 tons of material, 
anil its huge proportions can be realised from the fact 
that It lms held a group of thirty-four men, standing 
u|ion a platform built for the purpose when the photo¬ 
graph was taken. 

The two dredges, which are known as “Gamboa" and 
"Paraiso," have been built at the yards of tho Staten 
Island -Shipbuilding Company. Kacb dredge displaces 
about 1,000 tons, and each, in addition to Its IQ-cubic 
yard bucket, has one other of 10 yards’ cHimclty. It is 
ex|»ected that when In regular service the Iwo dredges 
together can take out ulmut 000,000 cubic yards of mate¬ 
rial per month. 

The 15-cuhlc yard dippers have been built with mas¬ 
sive matigunese steel lips and dipper-door hinges of 
forged steel which arc 0 by 10 Inches In cross sec¬ 
tion. The dlpiiers are 10 feet 0% Inches In height 
from the Isittum band to the upper edge of the Up. 
They are liuug on a 3%-inch, single-part, wire rope, 
hoisting cable. Tho dredges can dig to a depth of 60 
feet below the surfuce of the water. 

Tho dipper liandle is 72 feet long, with top and 
bottom bars measuring 2 Inches by 12 Inches in cross 
section The weight of the dlpiter handle Is 81.000 
pounds. 

The dlpiier taxon Is 02 feet long, weighs 113,000 
poundR, and Is of plate-girder construction. The pins 
for the sheaves on the boom are 11 Inches In diameter, 
and the parts nre larger than any built before for thla 
purpose. 

The main hoisting machlucry consists of horizontal, 
twtu-tandoiu, compound, condensing engines, with cylin¬ 
ders 10 and 28 Inches In dhuueter by 24-Inch stroke. 
The engines are comjxiund geared to heavy spur gears 
about 12 feel in diameter. These gears arc mounted 
mi each end of a 10-inoU main hoisting shaft which 
carries the cast steel drum. 

There Is an ludejiendent 12- by 16-luch engine of 
the link-reverse type for oiierutlug the swinging ma¬ 
chine. 

The spuds at the forward end of the dredge nre of 
unusual size, being 4 feet square and 72 feet long. 
They nre built with cast-steel diaphragms, 5 feet npnrt, 
and continuous KMnch I-beams In the middle of each 
Hide plate for Its full length. The maximum reuctlon 
on the spuds when the digging takes place over (he side 
of the dredge is about 700,000 ihiuimIs The spuds are 
placed sufficiently far back from the front of the dredge 
to make possible a swing of 180 degrees. 

The Current Supplement 

T HIS week's Sin>pi.icuir.NT brings the concluding in¬ 
stalment of P W. Bridgman's report on his researches 
on the projiertloN of water and Ice at high pressures — 
A working model for demonstrating the effects of vege¬ 
tation us a check to erosion is Illustrated and Us con¬ 
struction is described,—W. P Ilreaisr writes of the 
research chemist In his relation to tin* textile Industry. 
—A discussion on the sintering of Iron ore, which took 
place at ft recent meeting of tho Engineers Society of 
Western Pennsylvania, is reported.—The erosion of 
canal bottoms by tbe action of Isrnt profilers bus caused 
much trouble. Prof. O. Flamrn has devised means of 
preventing this, which nre descrllsKl —F. C. Perkins 
writes on electrically ojierated tools.- The third of Sir 
J. J, Thomson's lectures on Recent Discoveries In Physi¬ 
cal Bdence appears in thla Issue.—II Guenther de¬ 
scribe* the Electro-cardiograph and Its I'se— C. IT. 
Townsend tells ns how a school of five live isirpolses 
was brought from Cape Hatteras to tbe New York 
Aquarium.—F. R, Moulton gives a popular exposition of 
the solution recently found by Karl F. Sundmuu for the 
classical problem of three bodies. 
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By Robert O. Starred , . 

T HE salvage of a steamer in grave peril because of 
a shifted cargo was accomplished a abort while ago 
In a decidedly unique manner. 77ie performance wt- 
dentally shows us the naval architect from an unuauJ 
angle and, Incidentally, Illustrate* tbe advantage of 
technical training when applied elastically. 

The craft In danger was a Danish freighter, the 
steamship ‘‘Berlin," bound from Trinidad, with a cargo 
of nearly 8,000 tons of crude asphalt, and on her way 
to New York city. The asphalt was from a new lata, 
and seemed even at the timp of shipping to be somewhat 
more plastic than the usual run of that substance. It 
was stowed In the ship's regular cargo space, and aft 
the hold was divided longitudinally by a center-line 
bulkhead. However, there was no reason to expect 
trouble, ami all went well until the vessel was some dis¬ 
tance on her Journey; but then the mischief began in 
earnest 

Suddenly from tbe northeast the ‘‘Berlin” encountered 
a heavy gale, and for days the wind blew fiercely, and 
the seas rose higher and higher as Bhe nosed her way 
along through the Gulf Stream. She bad to slacken 
sliced, but with a Bound hull and woll-secured hatches 
there was no apparent cause for alarm. However, tbe 
warm waters of the Gulf Stream had been working 
unnoticed upon the cargo of asphalt, slowly heating it 
through and making It fluid. Somewhere north of Ber¬ 
muda the "Berlin” was hit by three exceptionally heavy 
seas, one after the other, anil without any warning 
the craft quickly heeled over to an angle of 21 degrees 
and staid there! The surging asphalt had broken the 
center-line bulkhead away from Its fastenings top and 
bottom at tho after end, and this had allowed the 
cargo to shift 

The vessel seemed in Imminent peril of turning turtlo. 


and something had to be done, aud done quickly. Tbe 
engineer's force begun the toilsome work of removing 
the coal from the listed bunkers, while the deck crew 
and the navigational officers went at the desperate 
task of trying to secure the upi>er edge of the ruptured 
bulkhead. By almost saperliuninn efforts, lasting well 
nigh for twenty-four hours, this was effected, but noth¬ 
ing could be done to catch and hold the lowor end of 
the partition. After u fashion, tbe ship was righted 
somewhat, but there was still a menace in that loose 
bottom of the bulkhead. 

As the ship rolled toward the side where the bulk¬ 
head plating should have been fastened, the partition 
gave somewhat like a pump leather and allowed the 
asphalt to surge through the opening toward the listed 
side. Again, when tbe ship rolled oppositely, the plat¬ 
ing closed the breach and kept the asphalt from flowing 
back again. Thus, the motions of the vessel and tbe 
flexing of the bulkhead acted just like a pump, and 
raised the level of the threatening fluid four feet higher 
on ono side than on the other. Fortunately, the deck 
and the hatches held, although the ship had a serious 
list, and, after an exhausting struggle, the ‘‘Berlin” 
mude harbor at Gape Lookout, North Carolina. Her 
further relief had then to come from regular salvors. 

A New York salvage concern that has done some 
rather remarkuhle work was asked to bid upon the 
job of sending a relief vessel to take off a thousand 
tons of the ‘‘Berlin's" cargo, and, together with the 
Danish craft, to bring both vessels to New York. The 
asphalt was then far from fluid enough to be pumped 
out, and to remove by digging would have been a long 
and a very toilsome, not to say expensive, undert aking. 
The salvors wanted an easier solution of tbe pending 
problem, and Just at thla stage Mr. R. H. M. Robinson, 
lately a naval constructor in the United States Navy, 
was called Into consultation. It did not take Mr. Robin¬ 
son long to figure out that two wooden tasks, one on 
each aide of the upper deck, 5 feet wide and 100 feet 
long, would hold doable the anoint of water baHaat 
necessary to trim tto ship to as even taat against the 
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whan this ballast was put infos Wf **? l§i§§ *Wc 
^Staidletahitwtabrti^ 
geacy should 4b asphaltom shift 
m mute to New to*. - • V 
But this was not the entire soHittoft of j§Uty, 
and to Mr. a E If. Jack, anottar. navil. gH | |||au of 
New took, credit * due for the 
the cargo was made to All foe foe 

under aMe of the deck, and ■» 

that it would have no ebanoo to. sMfo Mata or 
the big hatches a tank waa fitted and bfoMTOtR. in 
Sinking, it displaced the asphalt,, A Cfuta ^ltag bo:, 
was made out of the cargo hatch ooaatUgt, dis¬ 

placing tank thus became a weighted 'fcydia^^founger 
free to move up and down and .to ahiwfb obtains' .that 
would otherwise have been transmitted to .fta coyeriiiK 

According to the previous estimates, atanfontlug 
upon removing a thousand tons of the wrg^ it waH 
dear that many days would hare baa* reqntestAo get 
the ship on an even keel again and wady. te WSttme 
tar .run northward. But even so, with that .kWh done, 
than would have been no certainty that the remaining 
cargo «Jg*»t not have caused more tropMe, By the 
adopted method it took Just throe days bo talld the 
tanks of wood and-to fit them In readiness for service 
The tanks wore made of heavy planking Rood with 
tarred paper, and tbe displacing tank was loaded with 
bags of sand, sand being a readily obtained material 
of nature's providing down on the Carolina coast From 
the time Urn salvors started southward from New York 
until the "Berlin” reached the metropolis under her 
own steam was a matter of jnst eleven days- 
But for the naval architect’s few minutes of figur¬ 
ing, by which he determined how much 
|1H debk weight moved laterally would Ik- 

.asteh needed to effect the change of trim desired, 

many days would have been tad in fol 
lowing the usual procedure In digging out 
that difficult cargo. Time waa saved, 
money was saved, and a unique remedy 
SSerSaiw** WM <m,lv * d - which may hare many prec- 
rjwwTwws sen. deal advantages in meeting kindred con 
dltlons in the future. The ordinary sal¬ 
vor would not have thought of this expedient. 

Dried Yeast ng a Cattle Pood 

G ERMAN breweries are going Into the question of 
drying yeast with a view to producing food for 
stock raising. Such yeast la dried at a rather high 
heat In cylinders, such as are used for milk powder 
and for potato drying. The dried yeast contains about 
60 per cent of albuminoid mutton and forma q Concen¬ 
trated food which can be used to good advantage for 
most stock when mixed with other foods, and bl relished 
by cows, sbeep and horses. With cows, the percentage 
of butter in the milk la Increased, and for faon*w It 
la said that half the grain la economically replaced by 
mixed dried potatoes and dry yeast Within three 
yean tbe number of yeast-drying plants increased from 
6 to 28, counting 11 In Germany. It la now Introduced 
for human food, but in this case foe yeast is freed «« 
much as possible from tbe bitter principle due to tin- 
hop. Such prepared food is said to be easily digested 
aud assimilated, and Vflltx and Raudrexel showed Unit 
Its value la three times Its weight of moderately fat 
meat It not only servos for food, but acta wry favor¬ 
ably on nutrition owing to foe lecithin contained in 
the proportion of about 2 per cent According to 
Hayduck the product, even though it costs fftflO per 
pound, costs less than meat for equal food value, it 
la probable that the price will be lowered when it 
Is produced on a large scale, and no doubt it will I* 
frequently employed in the food industries as a very 
economical source of albuminoid substances. 

Uncorking a Bottle 

I T often happens that in attempting to uncork a bottle, 
tbe stopper Is forced into the bottle Instead, Slid H 
thus floats on tho liquid. This would perhaps tat be " 
drawback were it not that each time foe bottle is to 
be emptied tbe cork comes to foe neck and muses an 
obstruction, preventing- the flow df foe Jlq«lE’ i '®fo<!»'' 
be avoided very readily, and all that Is awAs* Is to fond 
a piece of stiff iron wire in a long UH|rtum,.:jpnperi- 
fttttng it in the neck of the bottle so foarfoe-JterP<» 
tton projects somewhat below tho Mtk.' ovei 

taming the bottle, the wire taw prevents foe <*»'>- 
from reaching the nock to obstruct fo , 
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_ . 0««jH»4|gvM^: on fits "Prob- 

, tables, one of pel* 

d» other naval 

tou2^' -Miit eng baUdlng, 161*. 1 would request 
dWblw«- -bnrawbt op to 
«w O» five leading naval pomes. 
Tito jtftoT'la tfce nasal tonnage. built iu»d building, Is 
tlwlOT0e|oaJta WhMtFiaooe, Japan, Sod Germany are 
DtaKtes YOT’ hew aoatffnettoo, sod wWch do not appear 
in tte Wmnary naval estimates, thereby lulling us to 
stoop mad**'a Mine apprehension. Thane tables are not 
aitt|ipMtv»t 'tint 'pkf wj» bear cartful study by any one 
wliota really Interested, and are my Illuminating. The 
ota mag we all Ml to grasp to that the pre-dread- 


T Me tat higher than 
•Wen. Therefore, In the 
'gad the United Mates are 
are not contracting loans 
ny has a fixed programme 
fibetotohave a fleet of 41 now dread- 
pa, 30 armored cruisers, 40 light cruis- 
144 drtnctaft and T8 submarines. The fixed 
«M wWia. gadh flremtry has to meet eaeh year to 
merely maintain wtoat nary they bare without provid¬ 
ing tor new ecnshmctlon to about— Great Britain, 158 
milUon; United States, 108 million; Prance, 66 mllUon; 
Germany, W million; and Japan, 46 million. In the 
three lasfrnamed countries they have '‘conscription" and 
the pay to very, very small. 

Items (4) to US). 

Items <4), tons of new construction, and (6), dread- 
that the United States in on 


paawd cut and their place taken hr dreadnoughts. 
The proposition to Convert the only five scout cruisers 
we have, Vi*., the "Chester," "Salem," "Birmingham," 
“Minneapolis," and "Columbia” Into fast merchant ves¬ 
sels for commercial purposes 1s fantastic, unlesa wo 
recognise the necessity for building up-to-date scout 
cruisers with 4 inches of side armer and 28 knots 
speed, startler to those now building abroad. We are 
woefully lacking In torpedo boat destroyers, but the 
type we are now turning out, If made a little smaller 
and cheaper, would be Ideal. The only reason the ton¬ 
nage has been Increased to that in the absence of scout 
cruisers, of which we have practically none, uo one 
needs to be a prophet to see that torpedo boat destroy¬ 
ers will. In case of war, be used aa scouts, for which 
they were not intended, and we will he without destroy¬ 
ers for the protection of the fleet. 

Tim tables are as follows; 


le to fourth or fifth place. The S 
per cent of Item (*) shows this also. It is Idle to fall 
bach on Items (10) and (11) of old ships which we 
had before the era of the all-hlg-gun ships. People with 
automobiles of the vintage of 1900 are living on the 
side streets. Other countries about crushed by taxa¬ 
tion are raising taxes to catch up and get In the game. 
We alone are hypnotised by political oratory and self- 
complacent bumptiousness. Needed, Immediately, a 
Council of National Defense, and a loan of $100,000,000 
to increase the number of officers and men, build 10 
battleships, 20 light cruisers for scouts, 96 torjiedo boat 
destroyers, aud 25 submarines. 

Items US) to (tt). 

It will surpriso many people to loam that our Navy 
1* the only one which has developed a fleet of auxiliary 
ships of special design for supply aud service of the 
fleets In time of peace, ready for war. Other navies 
rely on chartering In time of peace, and buying and 
chartering In time of war the necessary merchant ships 
to carry coal, oil, provisions, ammunition, marines, and 
the sick. 

Our new repair ships are superb, but we arc lacking 
hospital ships. We have been quietly accumulating 
these ships, and may now stop, provided we build 
colliers of the same type for the service of the Panama 


Mobilization and a Naval Reserve 

To the Editor of the Scncimrio American : 

The article. No. VIIf, "Mobilization and a National 
Naval lteserve,” In the April 18th Issue of the Scien¬ 
tific American, is one of the ablest articles dealing 
with onr great national need which has ever been 
published, it should be read and studied by every mem¬ 
ber of our Congress, and by every constituent. 

That nation which can best guarantee its own pence 
and protection is the one best prepared for war. The 
cost of preparedness Is but a fraction of the cost of 
war to a nation unprepared. 

Do not our people realize that nil the other great 
nations are quietly nnd grimly preparing for war In 
spite of peace conferences 

Your article was patriotic, highly commendable, and 
unless we awake, will prove equally prophetic. 

Daytona, Florida. L. M. Drake. 

The Perils of Electricity 

To the Editor of the Scientific Amkhk an 

I am sending you the following excerpt from the edi¬ 
torial columns of a local paper, thinking Unit you might 
be Interested In hearing of the groat jterll In which the 
world Is placed; 

“This matter of handling electricity is getting to be 
a dangerous thing. At Madrid, Wpuln, Honor Igelslas 
recently 'lighted and extinguished at will fifteen electric 
bulbs at a distance of 600 yards.’ it is also claimed 
that in February William Marconi lighted an electric 
bulb at a distance of six miles, by a wireless current. 
Electricity to do this must he very powerful In the 
hands of a villain, electricity may yet bo so used as to 
Bet whole cities on tire, kill individuals at will without 
being liable to even the least simpleton Aud If 
lndlviduulH can be slaughtered, why not entire armies 
and whole communities? One cannot tell where nil 
this will end.” 

After much careful consideration the only remedy 
which I can Bee is that we who hnve enemies who are 
electrically inclined refrain from carrying around with 
us in our pockets receiving plants strung up In series 
with a pound of dynamite. 1 realize that this would 
tie a great sacrifice, and yet, for (tie sake of the world, 
we should do It. Ohwalp C. Brewster. 

Boulder, Colo. 



Orest Britain. 

Owmsnjr. 

United Steles 

Krenee. 

Jepen 

construction. 

(8) Percentage devoted to now construction. 


w 

»112037.878 

tb 

i r .>oe 

0 

26 

“#«88 

8& 42 
780,002 
921,844 
*10 

} 4 

9123,493,752 

68,885.515 

23^264 

645,891 

876,165 

2 

^9 

S74.383.783 

20.278,631 

*£$,.000 

497.199 

702.099 

3 

7 

10 

If} *°d t bu|i < i| "« 

(8j grwjttanjjSjkM mo byUte cruisers building. 


ir Mi 

18 

43 

}}«t SE&EflSSSSt 

(11/ lW ufflMiMKlgllti RnDOrOQ vvutflBfl OB EMfltu . - 


40 

34 

30 

9 

34 

11 

18 

20 

13 

13 

iBSSaSS^v;:::: 

83 

1ST 

94 

l U 

14 

S3 

51 

10 

86 

93 

1 (smell) 

1 (smell) 

I (-metl) 

0 

1 (smell) 

2 

80 

16 

ji?j < ” 1 * 

(23) feffip. . . 

12 (smell) 

0 

0 

3 

3 

0 

7 

3 

0 

0 ‘ 

0 

0 

a 

0 

4 

13 Oenro) 

3 

3 

5 

0 

0 

0 

2 

0 


* This Includ e s the '‘Michigan" and “South Carolina" as dreadnoughts. 


Centrifugal Force Versus Screw Lift 

To the Editor of the Scientific Amkbican: 

Every little while someone brings out an invention In 
which a propeller is to be run In a hood or tube, 
although it has been well established that I letter results 
and higher efficiency can be attained by running the 
propellers In the open. Only Inst year one of our most 
prominent aeroplane builders was experimenting with 
projiellers in ills research laboratory, with the aid of 
a wind trunk; and he was quite undecided whether to 
run inclosed profilers or to place them In the full- 
sized wind passage. 

Several years ago the writer was experlmentiug with 
centrifugal pumps, and while at work with his first 
model had an experience so unexpected, and tlmt was 
so baffling as to fix It In his mind as a lesson well 
worth remembering. lie would like to pass It along, 
and trusts that It may not prove unprofitable reading to 
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Canal, or build other ships to run as merchant vessels 
in time ef peace, as proposed by Senator Weeks for 
our now inadequate scout cruisers (we only have about 
fire in all). The questions of any further auxiliaries, 
except two new hospital ships, should lw* taken up ns 
a passenger and freight service iu time of peace. The 
two hospital ships owned by Japan are regularly run 
between Nagasaki and Shanghai lu time of peace as 
passenger vessels. 

The mine Alps of foreign navies are necessary lie- 
cause In all other navies than our own the coast and 
harbor defense to under the navy. With ns It is under 
the Anay; The one mine ship we have la the Navy Is 
for the protection of the fieri. Navt. 

U. & 8* "Michigan,” m roots Vera Crux, Mexico, 
April fil, 1814. 


The pump model was exceedingly simple, being a 
piece of shHfdng about 2 inches in diameter by id inches 
long, deeply threaded with two opposed screws similar 
in HPismrnnce to the screws of a meat chopper, The 
screws were equal In length and pitch and were right 
and left hand. A space was cut out In the central part 
of the shaft, the Intention being to have the screws 
1 mnip toward each other, thus equalizing the end thrust 
This ojijHtsod screw shaft was run in a well fitting hard 
brass tube that bud an outlet delivery at Its center and 
adjacent to the space in the shaft lietwpen screws. 

You can Imagine my surprise when 1 found that the 
submerged twin screw could lie driven at a very high 
rate of sliced; probably It was turning at from 8,000 to 
4,000 revolutions iter minute, and yet the water was 
practically at a standstill, surging slowly up and down 
about three quarters of an iuCh In height In the outlet 
tube. 

After considerable study I reached the conclusion that 
the screw lift was nearly balanced by the centrifugal 
force, and Its reflex action against the Inflowing water. 
No doubt viscosity and adhesion played an Important 
part, yet for WHiit of time I whs unable to experiment 
In that line My defeat, however, is>lnted the way to 
balanced and opposed screws or scrolls tlmt oiternle In 
parallel planes of centrifugal action. 

Later experiments would Indicate tlmt any centrifugal 
pump could be reversed in rotattou, and running In that 
manner would pump a Uttle; this proves to my mind 
that centrifugal force, when aided by adhesion and 
viscosity, Is greater than screw lift at the same radius 
and speed. 

Franklin, N. H. 


Wax.tr* A. Simokd. 
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Where People Live in Hire 

I N Mesopotamia tlio traveler sees a quaint form of 
dwelling, built of mud bricks In the form of a hive. 
Villages and whole towns in this peculiar form of archi¬ 
tecture) arc met with. As the Country is destitute of 
trees from which to hew rafters, and also devoid, in 
parts, of stone, the natives build their habitations of 
sun-dried mud bricks with high 
steep domes, similar In sh«|te to a 
bee-hive. Our illustration depicts 
one of these bee-hive village* not 
fur from Aleppo, on the route of 
the famous Bagdad Railway. Each 
home consists of several of those 
hives standing near together, and 
surrounded by a wall of similar 
material. One or more uro used to 
live in, another for the animals, 
and still another serves ua a gran¬ 
ary, and so on, according to the 
isissessions of the proprietor. Oue 
dwelling Is seen without its outer 
covering of clnj. The smaller coni¬ 
cal idles are of dried muuure, used 
for fuel. 

Safety Campaign Car 

S END! Nil n “Safety First" cam¬ 
paign car over its entire lines, 
and instructing Its employees in 
safeguarding not only their own 
lives, but the lives of the public as 
well, Is tlie latest development in 
the campaign of safety wuged by 
the New York Central Railway 
This is the first Instance of such 
nu exhibit traveling in a railroud 
car, and the Instruction given 
through its equipment is doing much 
to decrease accidents. The car has 
been in operation hut a few months, 
and already records show that there 
have been thirty-live fewer em¬ 
ployee* killed while on duty than 
for the same iicrlod of last year. 

This, of course, covers the entire 
system of the road. As au educa¬ 
tional fenture, the car is especially 
interesting to the general public as 
well ns to the employee* of the rail¬ 
road, its lessons are all strongly 
impressed upon the minds of the on¬ 
lookers. by a system of “Seeing is 
believing “ Models of all machinery 
used by the company arc shown, to¬ 
gether with the right and wrong 
method of guarding dangerous part*. 

Photograph* on one side of tho car picture to the audi¬ 
ence unsafe practices of railroad employee*. The tres¬ 
pass dauger is very forcibly shown by a number of 
photographs illustrating how persons risk their lives 
needlessly wnIking ou railroad property. Above these 
pictures Is n statement calling attention to the fact that 
1,0 less than ton thousand such danger-defying people 
■arc killed on the 
roads of this 
c o u n I r \ each 
year One model 
of es|K'clul Inter¬ 
est Is thill of the 
modern freight 
car with ill) Its 


having a stroke of 5 feet end tow of * 

It la t «tn*ie Plow of Ik®, weighing 90/ 

Some idea of its else can be obtained from the U 
a man of more than average height standing 
the cylinder can Just reach the top with the tips of hi* 
fingers, while the four shop helpers can easily cravrt 
through the openings for Its great valves. Those who 
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“That mnrtotain itiifib 
Ocularly tt», 
marble, mnder 

very beanOftfi effecta ^ta^^ 
known, but the tttffiraOty.** grac¬ 
ing thin mart** 

price haa made It to 

utilise tbs dhmovetar -fcjfi practice 
way. i^ttoriy.aSitp^eRgi 
near. W. Hn# 9 i. hM‘JUBwHsd f,, 
making woiucdAof fn 

thickness from 8 to ad mttiiiiinterH 
by means of a speoiai grin«ts* atid 
saturating process. , it Is Mtid that 
bis marble plates permit a greater 
amount of light to pass through 


The marble plates are first ground 
down on both aides, and afterward 
saturated In oils of various kinds hl 
high pressures and temperature* 
Very beautiful affects are produced 
which it i« said can hardiy be ob¬ 
tained with colored glass. 

But pure white marble plates uie 
also made, which, it seems likely, 
will compete successfully wtth opal 
glass. Less light is absorbed than 
with glass, and tho color Obtained 
Is mere agreeable. Most opal glass 
imparts to the light a greenish hue, 
the tint of the light wfatoh passes 
through the marble plate la rather 
a reddish violet, and, therefore, 


Railroad ear fitted up aa a traveling exhibit «f safety appliances. 


are at all familiar wtth the trials that beset the molder 
can form some idea of the extreme difficulty In making 
a casting of such dimensions and weight. The steam 
ports Indicated by the position of the right hand of 
the man to the extreme left at the Illustration, required 
the most elaborate coring, aud this particular piece of 
work was a most difficult operation. 
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Caprifying Smyrna Figs 

T HE annual report of the Bureau 
of Plant Industry announces an 
important discovery in connection 
with the cultivation of Smyrna tigs; 
vi*„ that the eaprlflgs may b* car¬ 
ried over winter indoors If packed 
In boxes alternating with layer.', 
of sand. This discovery assures 
to the fig grower a supply of 
regardless of the severity of the winter. 


Old Cnupder Tower to Be DemoHahed 

J tJST outside the Syrian isirt of Tripoli, lying atonn- 
side the railway track, is a famous oM fori, known 
as the Tower of the Lions, from tho tradition that 


Richard the 
Lion-Hearted, of 
England. As a 
matter of fact, 
it is one of six 
ta built 
by the Qrdaadrrs 
to protect the 
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Designs in Aeroplanes 

jjpfc Short Fol&nr-Wiof .Sea-Wane; Three New French Flying Machines 

mp:, By European Correspondents of the Scientikic American 




n» R*by terpafe. 

Three New' French Aeropbaes TUP. B. A 

Tl» Ruby Torpedo 

O VER two years ago there Appeared in France a 
machine which emmSM a new note in monoplane 
design. 1%l8 aeroplane, the Tatta-Paulhan torpedo, 
was distinguished by the tact that the screw, at the 
extreme rear, wan driven through a long shaft by a 
motor placed in the body behind the pilot's seat. From 
various causes the Tatln-Paulhan, although perhaps the 
most efficient machine of Its day, was not placed ouRm 
market. LouIb Paalban soon turned his attention to 
Curtias hydro-aeroplanes, which, however, have since 
been taken out of hie hands. 

In response to the desire of the French government 
(Or armed aeroplanes several manufacturers have re¬ 
verted to the Tatln design which permits mounting a 
gun in the bow. The Borel firm exhibited a machine 
of this type at the last show in Paris. Unfortunately, 
owing to lack of orders, the Uorel factory 1 b at present 
dosed down. Meanwhile a new "torpedo"—the Ruby— 
has made Us appearance. The fuselage of this machine 
is of die usual box girder type, tapering toward the 
bow and stern. The wings are of Bldriot section. The 
empennage la "floating,” 1. 0 ., It carries no load, being 
perfectly flat above and below. The elevator flaps have 
their rear edges cut out to allow room for the propeller. 

Two unbalanced rudders form the terminations of two 
Sub Which, like the horinmtal tall aurfacea, are triangu¬ 
lar In Shape. 

The landing carriage Is composed of two pairs of V 
strata from which the axle is sprang by means of rub¬ 
ber shock absorbers. It will be seen that the lower 
wing cables are not. attoched to the chassis, but to a 
bottom pylon ulralhir to the upper one. This is a very 
good feature. Oil too many machines wing cables are 
still anchored to the chassis. The danger of doing this 
comes from the fact that the pilot may crack a chassis 
atrut and *0 up again without having it repaired. 

The spectator la at once struck with the great height 
Of the fuselage above the ground. This is needed to give the 
propeller sufficient clearance. Also In order to bring the 
machine to a atop within a reasonable distance the axis of 
the fhselage Is Inclined so that toe nose Is considerably higher 
than the stern. Tills, however, is pot enough to render the 
braking effect comparable to that of a standard type moi 
plane. The great height moreover renders landing on rough 
ground a rather delicate proceeding attended with some risk 
of overturning. It may be said that the necessary height ot 
the tnselage Is tbe one great inherent defect to toe “torpedo* 
clam of monoplane; the only possible remedy would be to 
place toe propeller by a Clnanda turbine projmlsor. The cooling 
of the motor—an W horse power Gnftroe—:has been found perfectly 
satisfactory, thanks to the louvers for the admission and exhaustion 
of air. Small points to he noted are the neat mica wlud-staield for the protection 
of the pilot, and the atomtotom cMA-aftatla* the final "taw or* of the propeller 
boss. The span of the ‘Ruby” hi » toit« toefeas and length 38 feet. 

Tiff.B-A-FlyhmBrmt 

This fajdmaereplBM, produced by the Franootofitoto Aawwtotlon, is a develop¬ 
ment of top Doanet-tfiveoue, with which Andre Itosaw a nt didy much flying to 
mV. Wte Company, ’ which Was formed lfl«t ye&r. atto mkmds^torcs the Curtiss 
and WMfi aimto at this oompany was ho .toinenUy sensible. 

. Why of BOtetof fa WSfatifamA to the 'tort that Curito. h*W patent* »w- 
..tod the “fiyiwr tmfr a ta«sto designate a hrdra*«otfaa*hw«a* a oehtsnl. 
float dsrvto#fl*'* , «hi«dfl».?': u "v'"ty-. , ' * ■ > lr ' “■ k 
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The new “total vision” Bliriot monoplane. 

, flying boat. The Bleriot “Total Vision” Monoplane. 

This machine, the latest production of Louis Hlf-rlot, 
The gbert aei « pla no with folding wings. and shown at the recent Olympia Show In London. rit_ 

sembles the claasie -“XI." axuspt ,^u tnt' wings are 
raised above the fuselage to the level of the pilot's eyes. 
Tbe pilot can see downward as well as If the piano 
were hIhjvo him, and also, by merely turning his eyes 
upward, can see anything overhead. It would be diffi¬ 
cult to overestimate the Importance of having n clear 
field of vision both above and la-low, which bus hitherto 
been unobtainable on tractor monoplanes. 

The credit for this Innovation belongs to a French 
military aviator, Lieut, Gouln In the machine with 
which he has been experimenting lie has also Incorpor¬ 
ated a system of air braking, modifying the wing sec¬ 
tion and rudder for the purpose. The wings present 
the ordinary BlCrlot section near the fuselage, but their 
angle progressively diminishes toward the extremities, 
where It becomes soro. The axis of rotation of the 
rudder forms the summit of a dihedral angle, which In 
normal Bight 1 b closed. When a braking effect Is desired 
the rudder is oiiened out by n foot-operiited control. 
The braking effect is, of course, proportioned to the 
opening of the dihedral angle. This feature Is csiss-lally 
useful at the moment of landing, as It causes the 
machine to quickly come to a stop. A ltlfrlol typo 
Gouln has been entered in the Conconrs i>our lu Security 
en Aeroplane. In tbe BICriot license Gouln, as the ordi¬ 
nary total vision type Is called, the air braking feature 
la not Incorporated. 

Owing to the raised jsmitton of the wings the lower 
wing cables work at a more favorable nngle than ls»- 
fore. The pylon Is of the standard “XI” tyjte, hut raised 
on four strula. A two-seater tandem “XI” bis with 
the total vision feature is now being completed by the 
BlCrlot firm. 

It will be noticed that Blffriot has thought fit to pre¬ 
serve the landing carriage In Its original form. This 
member of the new monocoque is considerably smaller 
and has, therefore, much less wind resistance While 
retaining Mb original chassis BlCrlot has at last given 
up the well-known “cloche” control. The wing warping and 
elevator are now controlled through a vertical lever mounted 
a longitudinal rocking shaft This shaft carries at Its 
»r end a sprocket connected by chain to another sprocket 
1 the lower end of the bottom pylon On the same shaft 
1 the pylon sprocket there is a pulley nround which 11ass 
the warping wires. The elevator control wires are fastened 
directly to the vertical lever. The rudder Is operated ns 
before by a foot bar. Following are particulars of the Blf-rlot 
total vision machine: Spnn, SO feet 2 Inches, length, 2li feet 
0 inches; area of main plane, 104 square feet; weight (empty), 
082 pounds; useful load, 309 pounds; motor, 80 horse-power 
GnOme; tractor, Chauvlftre; speed, 68.2 mlleH per hour 

Hie Short Folding - Wing Sea - Plane of the British Navy 

By Major H. Baanerman-Phillips (London) 

W HILE Great Britain has marked time too long since the disaster which befell 
her first large rigid naval airship at Barrow in 1011, and Is only now begin¬ 
ning to make some headway with llgbter-thnn-alr vessels for oversea work, she 
has by close attention to detail on the i>nrt of constructors and devotion to duty 
on that of the naval personnel of all ranks concerned with flying, taken the lead 
IB sea-flying, and the latest development of the Short sea-plane marks a long step 
forward la the matter of equipment for naval aviation. The radius of action of 
the sea-plane is at present limited, whereas that of the large rigid airship of the 
' type may be put at 700 miles, and communication by wireless over 300 miles 

tow been accomplished; but if tbe plan be adopted for working the sea-plane from 
a ship, the actual radius is not so important as it would bo otherwise. Then- are. 

three main difficulties to overcome in the care of sen-planes using the 
VUMl of war to which they are attached aa their base. The first is the question 
tf stowage ea board ship; the second, that of starting; and the third, that of alight- 
'iM or being belated on board. It has been suggested as an alternative t« this 
toflt « aea-place accompanying a fleet should be fully sea-worthy and eupnbie of 
out had weather if It should be unable to reach land by Its own i>ower. Apart 













Historic Omnibus “ Motorized ” 

T HE neeompanylng photograph shows an old omni¬ 
bus which pUcd between the Ontennlsl Exposition 
SOA the City Hall. Philadelphia, Pa., In 70, being drawn 
by ten horses and carrying loads of from sixty to one 
hundred paasengers The old ’bus has been doing ser¬ 
vice In ft rookI) n for the pust thirty-five 
years with picnic parties and holiday ex¬ 
cursionists. It hns just been “motorised" 
with a tractor. In spite of Us great age 
this old vehicle ban been well kept, and la 
in « remarkably well preserved condition; 

In fact, It is still ho serviceable that Its 
owner promises sending It overland along 
the Lincoln Highway route to the Pacific 
Coast to run between ihe heart of Ban 
Francisco and the Panama Exposition. 

Indian School of Tropicai 
Medicine 

HE American consul at Calcutta re¬ 
ports that the corner stone of the new 
School of Tropical Medicine at that place 
was laid on February 24tli by the Lleuteu- 
__ ant Governor of Hengnl, and the Institution is likely to 
be ready to begin w'>r’ school 

will have unique advantages for carrying on Its special 
line of work; vix., the study of tropieul diseases, with 
a view to finding more accurate methods of diagnosis 
and treatment Such diseases are resisinstble for more 
than one third the mortality In the city of Calcutta. 
From the consul's report It upiiears that the new insti¬ 
tution alms to become nu International center in Its 
particular Held, students will be welcomed from all 
parts of the world, and medical research Institutions 
In other countries are urged to establish scholarships 
at the Calcutta school, or to provide otherwise for send¬ 
ing research students to enjoy the advantages it offers. 
Inquiries should be address,*! to Llcutenaut Colonel 
lrfionard Rogers, 1. M. W., Medical College, 

Calcutta. 

Simple Flexible Coupling 

A VERY Simple flexible coupling 1ms 
recently been Invented wlileh consists 
merely of two sprocket wheels held to¬ 
gether by a roller chain The sprocket 
wheels are keyed to the shafts that arp to 
lie connected, and then the coupling is 
readily effected by wrapping the roller 
chain about the two sprockets and clasp¬ 
ing the clwln with u master link. The 
shafts may ns rimdlly Is* disconnected. 

The coupling Ims great strength liecausu 
all the teeth are In contact with the chain 
rollers at one time. A roller ls*aring, In¬ 
stead of sliding contact Is thus provided 
The chaiu adjusts Itself automatically to 
all variations of allnenient within wide 
limitations. Tho cuupllng has no projecting purls, and 
hence It meets with ull legal requirements for safety. 

The New First Assistant Patent Commissioner 

T HE vacancy caused by the death of Mr. Robert T. 

Frasier will he filled by Juines T Newton, at pres¬ 
ent Assistant Commissioner In the I’ntcut Office. On 
April 24th President Wilson confirmed Mr Nowtou’s 
appointment as First Assistant Commissioner of Pat¬ 
ents. Mr. Newt on was appointed to the Patent Office 
March 23th. 1001, ns an assistant examiner. Later 
be became examiner, mid on November 14th last was 
promoted to the position of Assistant Commissioner. 

Mr, Robert T Whitehead of Virginia has been ap¬ 
pointed Assistant Commissioner of Patents 
hy the President Mr Whitehead entered 
the Pateut Office as an assistant exam¬ 
iner on February 1st, 1002, and whs made 
a law examiner July 1st, 1000 

Motor Car Converted Into Railroad 
Tractor 

M ULES proved unsatls p nctor,v In haul¬ 
ing materials about the site for Ihe 
Marconi wireless telegruph station at 
Knbuku, near Honolulu, llawnll, and an 
old automobile In which Ihe engine was 
quite sound wns resurrected from a life 
of uselessness and remodeled as shown In 
the accompanying illustration for use as a 
narrow-gage railroad tractor. It can 
readily haul a number of cars. Prompt re¬ 
sponse with Its three speed* forward and 
reverse has gained this tractor the favor 
of the workmen, to whom mule power 
proved as much of a hindrance as a 
balp* 


. 

Cotton—ed Floor — * Po—ibte Food for Man 

By C. A Weils 

O NE of the earliest reported cases of the uae of cot¬ 
tonseed dour as a food for man was that in which 
bread and other articles of food prepared from cotton¬ 




Centennial Exposition omnibus now equipped with s motor 


seed meal were served certain memliers of the Farmers' 
Congress held at College Station, Texas, about fifteen 
years ago. Since that time a number of reports have 
been made of the use of the meal in human diets 
Allison states that many of the smaller cottonseed oil 
mills of the country are manufacturing so-called "cot¬ 
tonseed flour” and that soma of the large mills are 
producing and disposing of it with profit. It Is not 
manufactured by any secret process, but is simply cot¬ 
tonseed meal of choice color, taste and odor which has 
been finely ground and thoroughly bolted. As might 
be expected, therefore, It contains more protein and less 
crude fiber than cottonseed meal of similar grade and 
origin. In other respects the chemical composition of 
the two la essentially the same. The terms "cottonseed 



Flexible coupling consisting of two sprockets and a roller 


flour” and “cottonseed meal” are used synonymously 
throughout this paper. 

Cottonseed flour contains little kneading principle 
and more than twlco as much protein as meat In or¬ 
der, therefore, to facilitate tho making of bread and 
at the same time reduce the protein content of the 
latter, the flour is usually mixed with some other sub¬ 
stance such as wheat flour. Most of the cottonseed 
flour bakery products found ou the market arc prepared 
In this way. 

In 1012 there were crushed in the United States 4,- 
021,073 tons of cottonseed equivalent to about 2,100,000 
tons of meal. If wo make the reasonable assumption 
that cottonseed meal has a digestibility of 70, then on 
the basis of the food values one ton of meal has 


of lint rad balk I It might W 
Inferred that awl of thU grade mxfldbe 
nimble for human ctewumptitet 
Innately, however, we have no record', of 
the quantity of each grade of ami «tt» 
factored, so that one lum no accurate 
upon which to base a caknUatton of Ihe 
amount Of meal even presumably 
grade lit for man’s use M a food, CM m 
percentage basis, however, if cotton md 
meal can be used ae a food for nan, and 
If it has a digestibility coefficient of 1ft 
or greater, then 10 per cent of the total 
produced annually in the United States 
(10 per cent of 2,100,000) would have a 
total calorific food value of |i19,909,920 and a protein 
value of *108,920,000 (216,000 multiplied by *008.87 
and *495.60, respectively). The same meal when fad to 
stock or need aa a fertiliser would .have a value not 
exceeding *6,480,000 <216,000 X *30.00, a liberal com¬ 
mercial value of one ton of meal). 

Allison, Thompson, and others state Bat it la a suit¬ 
able food stuff for man and that in many cases Its 
continued use has proven highly beneficial. According 
to Fraps, “we have no reason to believe that Sutton- 
seed flour will not be a wholesome food, when used to 
small amounts to replace meats, or to reinforce a diet 
poor In flesh food,” yet he nays further, "we are te 
to believe that the maximum amount of < 
meal which should enter into the diet Is two to three 
ounces per day; that the conditions under 
which such a diet may prove Injurious 
must he established; . . , and that only 
experience and experiments can tell us the 
part which cottonseed flour should play 
In nutrition and under what conditions It 
may prove unwholesome." The writer has 
cuten for some time In his own home cakes 
and bread of various kinds containing a 
portion of cottonseed flour without experi¬ 
encing any 111 effects from Its use. 

It should bo said, however, that while 
there are no reported cases of Injury from 
the use of the meal aa a food for man, it 
Is possible and Indeed quite probable that 
this is due to its so far limited use for 
this purpose. The assumptlou of its nn- 
wholes, oneness for man naturally grows 
out of the well known injurious affects 
which It produces when fed to stock. In¬ 
vestigations are now under wHy to uncer¬ 
tain the true nature of cottonseed meal toxicity. If 
this oan be done, cottonseed meal or flour may be given 
to the world as a new and exceedingly inexpensive 
food with an almost unlimited source. 



Mete* car trader la Hawaii, 


'THIS name is applied by Dr. Vaughan Cornish, la 
* his recent book on “Waves of Sand and Snow," to 
some remarkable snow formations observed hy him In 
traveling through the Selkirk Mountains, to western 
Canada. The railway passes through a pine forest, to 
which many trees have been cut at a height of about 6 
feet from the ground. On the tops of the dumps, which 
are about 2 feet to diameter, snow collects In an over¬ 
hanging cap like that of a mushroom. 
These caps, which sag at the border, and 
rise In a dome In the middle, are gener¬ 
ally about 9 foet to diameter; 1, e., they 
project 3% foot beyond .the stumps all 
around. Of -fihndred* observed by Dr. 
Cornish, all were perfect, none having 
broken with their own weight Some of 
them must weigh more than a ten. Sev¬ 
eral photographs of these curious mush¬ 
room-like formations are shown. The 
whole phenomenon calls for exceptional 
meteorological conditions, and la this re¬ 
dact is analogous to the “enow garlands" 
described and illustrated to the Soon-no - 
Anu—c*n of January 27th, 191*. y 

H»* Fonda of Norway are moatly to 

private or municipal ownership, the na¬ 
tion owning 28.3 per cent of the total faw,, 
'eat area. The national feMate..«rtt*/: 
United' States o&rnm —lr;ahdnt.'-tpMity<'; v . 
the total 
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Involved. Direct and Indirect lighting eyetema 
' are explained and (untreated, and tt it hoped 
that the general reader may profit to the extent 
of acquiring auch Information m qmj <w^kia h> m 
to eeleot the beet instalment for hi* own par¬ 
ticular need*. 

. The Shipping Worm* Year Book. 1914. 
Edited by Major Jones. London: The 
“Shipping World” Offices. 8v».; 1912 
pp. Prioe, 94. 

! The “Year Book" la famed M a deek manual In 
r trade, commerce and navigation, and 1» too welt 
r known to require a lengthy description. It Is 
. packed from cover to cover with thousands ot 
> facts having a direct bearing on the shipping 
business. Prominent among Its offerings are the 

■ tariffs of all nations, a complete port and harbor 
directory of the British Isles and a directory of 

| all the commercial ports of the world, with par¬ 
ticulars as to accommodation, charges, tides, 
i trades, pilotage end towage. Bartholomew’s 
latest map of the world is, as usual, a feature of 
1 the new edition, and shows In distinguishing 

■ color* steamship and railway routes the world over. 

The Fertility or the Soil. By Ed- 
ward J. Rutaeil, D.8o. (Load.) Director 
of the Rothunsted Experiment Station. 
' New York: 0. P. Putnam’s Sons, 1913. 

lflroo,; 138 pp.; illustrated. Price, 40 
F cents net. 

. No grower can afford to ignore the baric proo> 
i ernes of plant growth and the attainment of 
1 maximum fertility for his g round . In this Utttn 

miring the fertility Merit, had the Illustrations 
totem or byjtore. effects a marvelous Increase 

1 sir. heat, nourishment, root mom and freedom 
, from harmful tactore—are tatriUgandy drimawd 
Phosphate* are. «f course, given the attention 
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TT means bigger, better, cleaner business. It is tke inspir- 
^ ing insignia of 140 clubs, with a membership of over 10,000 
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latere*ting Program Edward Mott Woolley 
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to which our attention U ceiled. The ■ 

diagrams ere carefully drawn, end ewb folding 
Inserts as the bathyorographlcal map of the 
Pacino Ocean and the cross sect ion al layouts of 
' of Hootlaad are vastly ln- 
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I’ve proved 
for myself what 
those Doctors say 
about Sanatogen" 

T HERE is tremendous 
weight in the written 
opinions of over 19,000 prac¬ 
tising physicians. But the 
strongest proof for you is the 
proof of your own experience. 

It is what Sanatogen does in nourishing 
your exhausted nerves, in giving you bet 


that will give you the greatest confidence. * 

Your decision—today—to try Sanatogen, is 
a decision to prove for yourself that what so 
many American and European physicians and 
so many active, thinking professional men and 
women have said about Sanatogen’s service, 
may apply with equal force and blessing to YOU. 
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(12901) F r. 8 asks- Will y 


WEARING APPAREL 




HOUSEHOLD SPECIALTIES 


give* a clearer, cleaner, 
brighter illumination, at leu 
cost, than any other light¬ 
ing system possible to in- 
•tall in the private home. 
Every house has it* own 
lighting plant—safe, sure 
and economical, 

_ Agnli Wanted 


steel rusts much (iiilcker than Iron. The great 
Increase In the use of stool Is not without IU 

- drawbacks Our galvanized Iron and tin plate* 
i* »ro no longer made of Iron, but of steel, and tboy 
, are by no nu-ans as durable, nor doe* the coating 

of zinc or tin adhere so strongly as It did upon 
the softer and more porouB Iron platoe which were 
. used before the steel processes were developed. 

- (12992) G. M asks: Is it poMihlo to 

* construct two vortlral lines parallel to each other 

* by means or a freely suspended plumb bob? A. 

* It Is not possible to construct two vertical lines 
by means of plumb linos near each other. Neither 
can vertical linns be strictly parallel to each 
other Vertical lines converge and meet at the 
center of the earth If two plumb bob* are 
bung near each other, neither will hang perfectly 

- vertical They will draw each other slightly 

I from the vertical by tlielr gravitational attraction 
for each other. It was by an experiment of this 
sort that the earth was weighed, For this, see 
Young's "General Astronomy," page 110, We 
send the hook for g .1 on postpaid. 

(12993) P. P. C. neks: Will you kindly 

give me the proper explanation as to Why. in 
moving pictures the wheels of vehicles teem to 
revolve backward? a. If the spokes of a wheel 
In a moving picture keep time with the exposures, 
so that the spokes are In the same position in all 
the pictures, the wheels will be seen to stand still ! 
on the screen. If the spokes succeed each other 
either faster or slower than the exposure* Of the 
film, the wheels will be seen to be taming (orwMd 
or backward, as the case may be. We have oh- I 
served all three ph s n ma ma , They do no* always 
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A Rue Opportunity for a Capable 


By E. W. MeCormaek 

I t HERB la at the present time an 
usual opportunity for an Inventor and 
a manufacturer, to place upon the market 
a device for which there exists a large 
demand. The device for which hundreds 
of Onus ore seeking, Is one that will as¬ 
sist them in putting up their pay-rolls. 

Everyone conversant with the subject 
realises that the present method of analy¬ 
sing the denominations of currency ueeded 
by cashiers and paymasters, Is one of the 
most troublesome, Inefficient and wasteful 
operations In connection with the weekly 
or Heinl-weekly pay-roll. What Is ueeded 
Is a device which will operate u|ion the 
principle of an adding muchine, but In¬ 
stead of accumulating totals the device 
should be designed to segregate the 
amounts Into the required denominations. 

For Illustration, If the first Item on the 
pay-roll Is 215.78, it requires a mental 
operation for the cashier to segregate, 
upon a separate list, the items which go 
to make up the amount, 1. e„ one $10 bill, 
one $5 bill, one 50-cent place, one 25-cent 
piece, and three 1-cent pieces. The entire 
pay-roll is analysed in this manner, so 
that when the |)ay-rol| eheek la presented 
at the bank a memorandum accompanies 
it, calling for bills and coin lu the follow¬ 
ing amounts: 

100.$10.00 bills 

71. 5.00 bills 

07 . 200 bills 

813 . 1.00 bills 

118. O.fiO coins 

03 . 0.25 coins 

1,140. 0.10 coins 

211 . 0.05 coins 

058 . 0.01 coins 

Thousands of firms realise that they 

are wastlug valuable hours, which yearly 
cost them hundreds of dollars, according 
to the sire of their pay-roll, because there 
is no simple, efficient, labor-saving device 
which will enable them to add up the total 
of their pay-roll and segregate the Items 
Into the proper units. Many concerns 
hove their cashiers guess at the amounts, 
and often their guesses are not good, but, 
however good the guesses, It simply means 
that the larger the pay-rolt, the more 
pieces of money it Is necessary to handle, 
because If guesses are made, more bills of 
smaller denominations must be specthed 
than needed, consequently when two thirds 
through (ho pay-roll. It becomes necessary 
pick up and count five one-dollar bills 
iiislead of having one flve-dollnr bill. 

It should not be any great mechanical 
problem for an inventor to produce a com¬ 
bination adding machine and pay-roll de¬ 
vice, so that the cashier could strike keys 
15.78 and have the machine print a line 
similar to the following Illustration: 


experimental and manufaeturlng expense, 
Is restmnslble for many disappointments 
and failures. In many canes It Is the 
who takes hold of the proposition after 
the Ice has been broken who reaps the 
greate.it financial reward; but, In this par¬ 
ticular case, there Is a demand already 
created, as firms are asking for, and will¬ 
ing to buy, such a device, nnd there Is nt 
present nothing to be obtained which will 
do the work. 

New European Designs in 
Aeroplanes 

(CosolvdeJ from pope +01.) 
from the difficulty of finding a suitable 
engine for such a machine, this would place 
serious limits to Its action, and It might 
be on land and In its hangar just when 
most wanted by the vessels at sea; and as 
to riding out a storm, say under the lee 
of one of the warships, In the first place, 
even a boat-shuiied hull of the slue of a 
sea-plane, although without the top- 
hamiier of wings, etc., could not be ex¬ 
pected to stand all weathers, whereas the 
pLunes would offer such a stirfuce to a 
storm as to make destruction certain. In 
the second place, the warship under whose 

It would take shelter would be set 1- 
ously hampered by hnviug to remain In 
position, since It might have to proceed 
elsewhere at speed. 

It Is obvious, therefore, that a sea plane 
Intended for use with a fleet must be 
“mothered” by a large vessel and able (o 
not only start Its reconnaissance flights 
from the ship as a base, but send back in¬ 
formation while uvvay, and at any time 
return to It for protection lu case of lmd 
we.uther and get taken on board 
The Short folding-wing sea-plane goes 
far toward solving the problem of provhl 
lug a muchine which can fulfill these con¬ 
ditions. It is a tractor biplane and has a 
very wide and relatively shallow fuselugi 
rectangular lu section, with ash longeron 
and spruce struts. The engine Is a 1(H) 
horse-jsiwer 14-cyllnder Unflme, mounted 
lu steel housings within the fuselage mem¬ 
bers, and surrounded by a sheet itielul 
cowl with air-holes lu the top front for 
cooling purposes, anil on the top there Is 
a chimney to carry nway both the air nnd 
the exhaust gases The rounded engine 
cowl Is carried back and taiwred off Into 
the fuselage proper behind the pilot’s sen I, 
being cut out and shaiied to form a wind¬ 
screen for both pilot aud passengei At 
the rear of the fuselage is the emiiennage. 
consisting of a camliered fixed tail-plane, 
followed by divided elevator flaps, a fixed 
verticu 1 flu and a balanced rudder 
It will lie some time before sufficient 
perleuee will have been gained in bundling 
type of mucfilnc on board a win ship 
to say bow far the arrangement fot fold 
lug the wings Is of advantage In lowering 
le water surface and hoisting inboard, 
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Suck' n device as this could be sold for 
$100 or $200, and the time saved would 
pay for the machine several times over lu 
the course of a year, os the present method 
Is slow and Inaccurate, and, ns before 
stated, one of the most troublesome prob¬ 
lems In connection wltti the handling of 
pay-rolls. 

This opportunity for an Inventor Is un¬ 
usual because Invariably the majority of 
inventions of an entirely new Idea are 
ahead of the times, or In advance of actual 
demand for the devlee. Regardless of the 
merits of the Invention, If there Is no de¬ 
mand, It means that a great amount of 
educational work must be don* before a 
market can be created. The cost of an 


but it has the merit of simplicity, and 
there can lie no doubt of the value of n 
system which permits of mincing a spnn 
of 00 feet to a width of l> feet when 
stored In a hangar, a prowss which only 
takes a few minutes lu this case 
The patentees of the Short folding 
sea-plane maintain that by the use of such 
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BOWSER 

Sold A Million 


How Users of Gasolene and Lubricating 
Oils Save Money the Bowser Way 

There is no problem of oil storage, utility and economy which 
Bowser cannot solve. From Bowser’s invention of the Self-Measur¬ 
ing Oil Pump twenty-nine years ago, the Bowser idea has so developed 
that today Bowser Systems are used everywhere—from private garages 
to million dollarjmanufacturing concerns. There are over 500 differ¬ 
ent Bowser systems—more than a million users. 
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JUST PUBLISHED 

Wireless Telegraphy 
and Telephony 

SIMPLY EXPLAINED 

70 Paget Price 

156 Illustrations By ALFRED P. MORGAN $1 00 Postpaid 

The simplest, latest and most comprehensive 
popular work published on wireless, for the 
Wireless Operator, Amateur or Professional 

TPHIS is undoubtedly one of the most compiehensive treatises on 
the subject, and a close study of its pages will enable < ne to 
master all the details of the wireless transmission of messages. The 
author has filled a long-felt want and has succeeded in furnishing a 
lucid, comprehensible explanation in simple language of the theory 
and practice of wireless telegraphy and telephony. 

The book treats the subject from an entirely new standpoint. It is 
well illustrated by over one hundred and fifty interesting photographs 
and drawings. All diagrams have been made in perspective, show¬ 
ing the instruments as they actually appear in practice. The draw¬ 
ings are carefully keyed and labeled. Many of the photographs 
are accompanied by phantom drawings which reveal the name and 
purpose of each part. 
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machines the requisite idled accommoda¬ 
tion for an aerojilane base Is reduced to 
one fifth or one seventh, and that this 
great saving In the cost of sheds Will have 
the result of increasing the amount of 
money available for the purchase ot ma¬ 
chines. They also maintain that the value 
of the folding sea-plane waa proved con¬ 
clusively In the last British naval maneu¬ 
vers In 1913, when a 160 horse-power 
Short folder sea-plane was carried on an 
ordinary warship without the slightest in¬ 
convenience (owing to its compactness) 
and was launched and reshlpped many 
times without the slightest hitch, perform¬ 
ing evolutions In rough weather In the 
North Sea, and that their Invention has 
made possible the project of having an 
"aeroplane ship" or mother vessel to carry 
twenty to thirty machines, for which plans 
are already out 

A noticeable feature of the Short fold¬ 
er sea plane is that the wings can be 
folded or spread out at will by the occu¬ 
pants of the machine, while It is floating 
on the water, n small winch being pro¬ 
vided in the machine for thla purpose, the 
whole operation being completed in two 
minutes. The same operation has been 
completed in the same time on land at 
the end of a 7-mile Journey, during which 
the machine was "towed" by road with 
folded wings, but fully equipped and ready 
for flight so soon us the wings were spread. 
In the same way it is possible to carry 
tlit* machine on hoard ship, hung In davits, 
fully equipped and ready to be launched 
at a moment’s notice. Very special care 
has been taken in the design of the hinges 
and fastenings for the folder sea-planes 
and the seven tests to which the “short" 
machines have t>eeu put by the British 
Admiralty are understood to prove that 
the strength of the whole structure has 
l>een Increased by the adoption of the 
folding-wing fittings. 

Aeroplanes have, of course, been 
launched from special platforms on war¬ 
ships before now and alighted on them In 
similar fashion, hut the carriage on deck 
of a machine of the ordinary type la obvi¬ 
ously out of the question, and the taking 
down and putting together again for each 
flight would consume much valuable time; 
moreover, it would increaae the wear and 
tear of the parts very considerably. 

A Disastrous Colonizing 
Experiment 

UHJUB years ago a Russian company un- 
“ dertook to establish o permanent fish¬ 
ing colony in Nova Zambia, and transport¬ 
ed thither about 100 persons—fishermen 
and their families—from Archangel. The 
colony Uourished for a time and increased 
in numbers. It was visited at irregular 
intervals by vessels of the company, which 
supplied the settlers with provisions and 
took cargoes of fish back to Russia. Laat 
year, however, the Winter set In earlier 
than usual and was very severe, so that 
vessels were prevented by the ice from 
currying supplies to the fishermen. A 
scientific expedition which visited Nova 
Zetnhla Iasi Summer made the shocking 
discovery that the whole colony had per¬ 
ished of huuger 

Vulcanological Observatory In the 
West Indies 


ologlcal observatory and laboratory, as a 
memorial to Dr. Tempest Anderson, the 
distinguished English vulcanologlst, who 
died last August while on his way home 
from a visit to the volcanoes of the Rast 
indies. Dr. Anderson was sent by the 
Royal Society to make a study of Monts 
Pete and NoufriSre Immediately after the 
eruptions of 1902, and also made subse¬ 
quent studies of West Indian volcanoes. 

Moving Pictures in the Armye—Every 
day brings to light new uses for klnama- 
lagraphy. During the recent encampment 
of a brigade of cavalry near Winchester, 
Vu., a number of new formations and evo¬ 
lutions were introduced. Moving pictures ; 
were taken of these movements and the - 
films will be displayed at military poet* 
for the instruction of oOcete and men. 



Did You Ever Ride 
a High- JVheeler? 

Those old-fashioned two- 
story bicycles were the gay 
deceivers, all right I 

You needed a stepladder 
to mount one of them—and 
only half a second to get off. 
They never stood on cere¬ 
mony when they got ready 
to buck. 

Seems an awful long time 
since they were the vogue. 
So long ago that the last of 
them must be in the muse¬ 
ums by this time. 

The encyclopedia says the 
first high-wheel bicycle was 
brought to this country 
from England in 1876. 

That was five years after 
Richmond Straight Cuts were 
first introduced to the American 
public. 

They both made a big success. 
But while the high-wheel bicycle 
is gone forever—R ichmond 
Straight Cuts go on forever 
They will ever be the best of all 
Virginia Cigarettes. 


convenient Jor den, office or 
traveling. to for b0o; 160 for 71c. 
These larger packages toill be 
sent prepaid on receipt of price, 
if vour dealer oannot supply 
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A Prize of 

$ 1000 . 

For the best house of the year 

In the interest of better homes Country 1 tn America offers a prize of a thousand dollars, 
which will be paid to the owner of that house, occupied for the first time within the year 
1914, which, in the opinion of the judges, attains the greatest all-around excellence. It is 
hoped that the award will so justify itself as to cause this offer to be repeated year after year. 


CONDITIONS 

The house must be a country or suburban home, first 
occupied between Jan. 1, 1913 and Jan. 1, 1914. It 
must have cost not less than $5000, exclusive of the 
land and interior furnishings. It must be a year- 
round home, completely equipped with heating, 
plumbing, etc. 

BASIS OF AWARD 

It is intended that the best house of the year shall 
win the prize. The cost will not enter into the mat¬ 
ter at all, so that a $5000 house will have just as much 
chance of winning as one costing many times that 
amount. To this end the entries will be judged on 
a point system, in which the 100 points representing 
perfection are divided as follows: plan, 35; exterior 
appearance, 25; interior equipment and furnishing, 
25; setting (by which is meant the arrangement of 
paths, garden and planting in the immediate sur¬ 
roundings), 15. 

ENTRY REQUIREMENTS 

The competition is open to any house built on the 
North American continent conforming to the “con- 
ditions”above stated. (The owner need not neces¬ 


sarily be a subscriber to Country Life in America.) 
Each house must be represented to the judges with 
the following material, which shall be in the hands 
of the Competition Editor, Country Life in Amei ica , 
Garden City, L. I., on or before July 1, 1914: (1)— 
Plans of first and second floors in black on white 
paper, drawn to a given scale or dimensioned. (2)— 
Sketch block plan of house and immediate surround¬ 
ings. (3)—At least 8 photographs, not smaller than 
5x7 in., of which not less than three shall be of the 
exterior, nor less than one each of living-room, 
dining-room and owner’s bedroom. (4)—A type¬ 
written description of about 1000 words, supple¬ 
menting the photographs and plans and describing 
materials, color schemes and special points of con¬ 
struction, arrangement and furnishing. 

THE JUDGES 

Mr. Guy Lowell, architect and landscape architect, 
of Boston; Mr. Howard Van Doren Shaw, architect, 
of Chicago, and the Editor of Country Life in America 
will be the judges. These three will designate 
the winner of the prize and will award honorable 
mention to such other houses entered as may in 
their opinion merit it. 


$1000 to the owner—a gold medal to the architect 

#J000 will be paid to the owner of the house selected as the best of those submitted A gold medal, suitably engraved, will be awarded 
the architect of the same house 

Plans, descriptions and photographs entered will be returned only to those enclosing postage or express return charges. The material 
describing the prize-winning house will become the property of Country Ltjt in Amerua The material describing houses awarded hon¬ 
orable mention may be retained and paid for at the magazine’s regular rates 

The prize house and a number of those awarded honorable mention will be published ir Country Lift in A mem a. “The Best House of 
the Year” appearing in the October (1914) Annual Building Number Arrangements are now being made to exhibit photographs 
and plans of the successful houses in several of the larger cities. 

Country Life in America 


v suminei You limit iiavc llieic 

VOX forthcoming issues anil the 
\ Octoliei building Number 
\lA with the *1000 Prize 
\ House Sign the 
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Analyzing the Human Singing Voice 

U NTIL the present day the nearest approach to ac' 
curacy In the gaging of musical tone has been af¬ 
forded by the human ear. Those interested in the de¬ 
velopment of their own voices or of the voices of sing¬ 
ers or students have been as dependent upon the not 
altogether faithful and infallible Judgment obtained 
by the Individual sense of hearing as the importer or 
distributor of tea or coffee Is dependent upon the ver¬ 
dict of the professional sampler, or taster. 

As the sense of taste Is seldom exactly the same with 
two persons, and tea tasters will often be found to dis¬ 
agree as to the flavor and quality of a brand they may 
be sampling, so the sense of hearing Is subject to dis¬ 
agreement—the more so, Indeed, because Its impressions 
are of a transitory nature and derived from abstract 
and not from physical subjects. This la sbown by tbo 
Indefinite terminology used by the voice teachers and 
critics In their work of vocal tone description. On the 
other hand, the sense of sight Is held to be the most 
accurate and unfailing, because It has the advantage 
of a permanent material object that may be deliber¬ 
ately studied and analysed. It la by far the most dis¬ 
criminating sense we have, and, therefore, impressions 
received through it are capable of exact description. 

Photographic tone analysis is an ultra-modern device 
of science, whleh promises to exert a vital Influence 
upon the development of the voice, as. Indeed, it may, 
also, upon the manufacture of musical Instruments. It 
Is in the formulation of the theory of correct tone pro¬ 
duction that the exact analysis of tone by photography 
has accomplished Us most valuable function thus far. 
Dr. Floyd B. Muckey of New York city, who was 


associated with the late William Hallock, professor 
of physics at Columbia University, in a scientific In¬ 
vestigation of the physical laws of the voice which 
lusted more than twenty years, has evolved a scientific 
method of voice production, a method which esiteclally 
takes into consideration the factor of Interference with 
the correct action of the voice mechanism. It Is by 
photographic tone analysis that he specifically sets forth 
the part which Interference playH In preventing the full 
use of the vocal capabilities. Interference Is also shown 
to be the direct cause In the deterioration of the vocal 
instrument He accomplishes his analysis of vocal 
tones, and, likewise, his analysis of instrumental tones 
by the use of the Koenig manometrlc flame analyzer 
which has been greatly improved for tills work by Prof 
Hallock 

The photographic “tone analyzer," as the apparatus 
might more popularly be termed, provides an actual 
and permanent record of tone quality and shown the 
definite convention of cause and effect between Inter¬ 
ference with the mechanism and the resulting tone 
How these tone photographs bear out the principles ad¬ 
vocated by him Is thus outlined by Dr. Muckey : 

"The roof of the mouth ends posteriorly in the soft 
palate, which rises In the act of swallowing to prevent 
the entrance of food Into the cavities of the upper 
pharynx and nose. If the soft palate la raised during 
voice production, these Important cavities, constituting 
the larger part of the resonance space, arc shut off 
and the apparatus records the loss of the four highest 
partial tones, showing a decided reduction In the 
strength of the pitch, or fundamental, tone A voice 
loses more than half ItR volume, i. e„ its Intensity ami 
carrying power, by Ibis great loss of 


palate attached to the large eartilitgo of (lie larynx 
(thyroid ) Interferes with the pitch mechanism ” 

This apparatus photographs, not lone, (nit the \ Ihra- 
tory effect of nlr-waves from the source of tone produc¬ 
tion, as projected through Helmholz spherical resona¬ 
tors, attuned to the fundamental and churueteilstlc 
overtones, uiam tiny Jets of gas-flame whose iluetua- 
tioiiM are caught by a camera lens The insulting Im¬ 
pression recorded upon the photographic plate Is a 
series of horizontal Hues of light picturing the motion 
of the flames and accurately representing the vibrations 
of a single string tone, as divided Into the fundamental 
tone and Its six or seven overtones These make up 
the complex tone of any single tone sounded either by 
the voice or by a musical instrument of the string 
family 

"The results of the operation of this apparatus are 
shown In the accompanying photograph of the vibra¬ 
tions of a vocal tone The lower <\ ns produced by 
the voice mechanism in the vowel “u" (as In "father”). 
Warn the pitch of a standard fork (12S vibrations per 
second) Is glvai. The number of vibrations that the 
fundamental tone bettra to the rate of Its overtones, har¬ 
monics, or upper partlnls, Is in the ratio of 1 to 2, 3, 4, 
5, (1, etc. Hence, the resonators are attuned to bass O, 
and Its seven overtones, whose rates of vibration and 
approximate pitches are hh follows: 

Fundamental, 128 vibration* per xecouil, Hlioul bass C 
l*t overturn 1 , 25H " .... middle <' 

Dud “ :iH4 • ‘ li 

ilrd “ BID lillSli l' 

4tb “ 040 .... . |,; 

Bib " 708 • 1 II 

ath •< son " . n flat 

7til “ 1,024 " .f In alt, 

"The analysis is made so that we may doscrilio each 



The effect of correct and Incorrect placing of the aoft palate ll ahown by io that the vibrating dames arc seen as In tbe photographs on Tone* of tbe pianoforte and violin, rcspec- 

the photographs of tonss appearing opposite the mouths. Noto that when the left hand side of this page. The mirror U not used In tlvely, sounded upon lower O. In the plnno 

the full resonance capacity of the nose la used, aa In tbo upper picture, a making the photographs; a plate bolder In a camera is merely record the fundamental tone represented 

strong fundamental tons With good overtone* la obtained; the lower picture shifted laterally during exposure, thus producing tbe effect by the first line Is weak, but the overtones 

shows bow markedly poor Is tbo effect when tbo soft palate Is up. The shown in onr picture. Before the late Prof Hallock of Polura- are highly developed. In the violin record 

photographs of th* fundamental tones and tho corresponding overtones, ap- hla University Improved tho Koenig manometrlc name analyzer the lower line, being has* (' (128 vlhra- 

peorlng opposite each drawing of tho human bead, were obtained by means photographs such as those reproduced on this page could not ttons), records no airwaves, beiause alr- 

of the Improved Koenig manometrlc flame apparatus shown in the center lie made Experimenters made drawings by watching tbe wave* of that length were uot sounded; 

Mgravtog on this pnge. They give Instrumental evidence (better than any reflection of tbe flames In tbe mirror. The photographs here- tbe Becond line 1* the octave of bass C 

personal opinion) of th* effect which the position of the soft palate has on with reproduced are among the first ever ohtslucd by means (2fl« vibration*) and the fundamental of 

tone production. of tbe Koenig apparatus. thl* set of partlaln. 


Analyataf the almgiag voice. 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the world's progress in scien¬ 
tific knowledge and industrial achievement. 


The AU-steel Aeroplane 

I T is a curious anomaly that In thin age of stool 
conatructlon such a large amount of wood should 
bo used In the building of aeroplanes In tlio nlAter 
art of yacht contraction wootl lino been abandoned, 
except for a few uses, entirely in favor of steel and the 
high-grade alloys. Why ha* not a similar substitution 
been tuado In the aeroplune, where the demand for 
welghl-snvlng Is scarcely less Insistent than It Is in the 
racing yacht? 

A few years ago it would have boon near the truth 
to say that this clinging to wood const ruction was due 
to conservatism—an unwillingness to change from the 
familiar to the less familiar. The gliders of the early 
experimentalists were inude of wood and canvas; so 
was Wilbur Wright’s first (tower-driven machine; and 
in an art so novel as that of flying, whose votaries, gen¬ 
erally siieaicing, were men possessed of more daring 
and enthusiasm than they were of technical knowledge, 
it can readily be understood (hat there was a deposi¬ 
tion to Cling to the forms and muterlnl, with which 
Wright made his classic flight at Kitty Hawk 

Wright himself whs not free from this prejudlee iu 
favor of wood for aeroplane construction. The writer 
remembers discussing with him at the Belmont Park 
meeting the subject of the Hoikntimo Amkmican design 
for an all-steel racing monoplane. Wright acknowl¬ 
edged that the theory of the metal machine was correct; 
but turning to the “Baby Wright” machine which was 
standing nearby, he patted one of the wooden struts and 
voiced a sentiment which Is strong, even to-day among 
anroplaue builders, by saying: ‘This Is the material for 
the aeroplune; I kuow what it can do, und It gives 
some warning of a failure.” 

Yet, It is a fuel which cannot Is* disputed, that, com¬ 
pared on the wore of strength for weight, and of relia¬ 
bility, the steel and other alloys are vastly superior 
to wood, even for such s|a<clal requirements as those 
of the aeroplane. 

Tb* main transverse spars In I In, wings of a monte 
plane are not subjected to any more complicated and 
severe stresses than is the mast or a racing yacht. The 
compression in the spars, due to the mill of the guy 
wires, flnds Its counterpart In the compression of the 
mast due to the pull of the shrouds; and the trans¬ 
verse bending stresses, applied to the spurs at the wing 
cross-rllw, find their counterpart in the bending stresses 
on the mast due to the pull of the mast hoops—yet the 
yacht designer hna not hesitated to abandon the woodeu 
mast and the wooden boom and substitute spurs built 
up of steel. 

We note that our eatwmed contemporary, The Engi¬ 
neer of Ismdon, Which has long Iteen an earnest advo¬ 
cate, like ourselves, of the substitution of metul for 
wood In aeroplune construction, ascribes the reluctance 
to make the change largely to the difficulty of obtain¬ 
ing the shapes which are required for the framing, and 
particularly for the struts, ns used In the biplane. There 
Is no doubt that aeroplane construction calls and will * 
ever call for unusual shapes. Hut It Is certain that, as 
In the ease of the automobile, when once the request 
for shapes of ppeclnl metal and siiechil form has be¬ 
come general, there will lie a lowering in the price due 
to the Increased demand. 

* «f 
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Some Foists Is Cop Defender Cowtraeikm 

I T la probable that there is no structure built of 
metal In Which the stresses are so complicated, or to 
which they approach so near to the breaking point, 
as In the modern strel-and-bronse yacht, and particu¬ 
larly In such yachts as are built for the ‘‘Americacup 
contest. The hull of such a yacht consists of a steel 
frame, overlaid with a shell of bronse plating which 
is not much thicker than the outside cover of a good- 
slsed hook. The form of this hull has been calculated 
with the greatest nicety, and to secure the beat fl»ed 
results, It must, in spite of its fragility, be held true 
to form—there must be no distortion. The problem of 
making the yacht at once extremely light and ex¬ 
tremely rigid is complicated by the fact that the heavy 
stresses to which it is subjected tending to distort, if 
not to pull it apart, are not distributed evenly through¬ 
out the boat, but are applied with great Intensity at 
certain ]<olnta of concentrated stress. Thus, there is 
the enormous upward pull of the shrouds applied at 
the side of the boat, and abreast of that the even 
heavier downward thrust of the mast, tending bodily 
to burst out the floor of the yacht at that point, and 
necessitating the construction of a widespread mast- 
step, to distribute the stress over a large area of the 
hull. 

It is Interesting to recall the fact that In the case of 
the flrat extremely light metal boat built for the defense 
of the cup, “Defender,” during a knockdown in a squall, 
this very result of thrusting the mast through the 
floor came very near lutpitenlng. The "Defender” vu 
subsequently strengthened at Ibis point by carrying 
wide steel straits from the foot, of the mast to the 
channels at the junction of deck uud side of hull 
As we have said, every conceivable form of stress is 
applied to a racing yacht. The hull Is subjected to severe 
alternations of compression und tension; and heavy tor¬ 
sional stresses, tending to twist the bull about its longi¬ 
tudinal axis, are applied when the yacht is heeled well 
down under her press of canvas. In the earlier metal 
boats the presence of these severe stresses was reveHled 
by the frequency with which n rivet head would snap 
off, particularly when the yacht wiih heading into a soa; 
and it was not unusual under such circumstances for 
leakage to bo quite severe. Indeed, wo have heard it 
stated, and it Is quite conceivable, that the inflow of 
water along the leaking seams, was at the bottom of 
the "Valkyrle”-“Defeuder" controversy iu the dayB of 
Lord Duuraveu. 

However, with the steady Improvement In the quality 
of materials available for hull construction and for 
standing and running gear, the yacht designer is, to-day, 
able to build with exceedingly light scantling. He may 
edge up very closely to the ‘'fuetor-of-safoty” line, with¬ 
out being harassed wilh the fear of breakdowns which 
haunted the designer of ten or fifteen yearn ago. 

The New York County Medical Society and 

T HE extent to which medical men may partici¬ 
pate In the enlightenment of the public through 
newst»pera and magazines has been the subject 
of discussion within the past few months. In New York 
city the Medical Society of the county, through its 
Board of Censors, has delivered a pronunciameuto on 
infractions of the code of professional ethics, and there 
have been summoned before It physicians and surgeons 
of standing whose names have figured in popular arti¬ 
cles where facta of medical or surgical progress have 
been obtained with their co-operuttou or at least their 
consent. Discipline also hns lieen threatened practi¬ 
tioners who might be guilty of possible or even con¬ 
structive Indiscretions of publicity. 

While something may tints have been accomplished 
toward checking the unwholesome self-advertisement to 
which many physicians, both great and small, have 
yielded, there is manifest a reactionary tendency toward 
suppression of information ou medical topics. Every 
true sclent I fie man must view with approbailon the 
spread of sound and wholesome knowledge of hygiene 
and disease among people at large. If the New York 
County Medical Society persists in Its present absurd 
policy it will only hinder the more general popular ap¬ 
preciation of physicians and surgeons as a class; It 
will withhold from the public a knowledge of scientific 
achievements and efforts. 

That self-seeking practitioners, and not only chart*, 
tans and quacks, mny acquire undeserved aud fictitious 
uewspajier reputation and he able to Impose on a credu¬ 
lous public to Its manifest detriment is so obvious that 
the medical profession should protect itself. But such 
abuses, real or fancied, should be judged solely on their 
own merit*, instead of being connected with the dis¬ 
semination of proper BDd correct medical intelllguaeft 
Because a reckless reporter has sinned that is uo reason 
why conscientious writers for the i»ress-men who Mu 
the trouble to haw their writing* approved before pubH- 
cation should uot continue 1 to preasnt information to 
a popular way. Why it is ntrettocal for an Americas 



of tbeatefegl^. .. 

Hath century. If tee Ulty t 
UacUVafo, ftl ffr 
to me&ttoa «u_ 

essential feature* emphasised, if mtp t&fl* 
atnna at to the futon usefulness of uwrfh"' 
drawn, who can question that a n 
attitude toward medicine would « 
tian of medical men more nearly a 
In Europe would be produced? 

. In spite of all the harm done h 
ttona there *» many periodical* to which tire * 
alon of medical topic* could he canted an In |;‘|9 
healthful, and beneficent manner- Bat feat to p- 
only If editors have tHe co-opswattaa -#Ptom,/t 
rerefiy. and if their efforts 
and reliability a re 


To-day * 


MdiclKw deDendi {Won th* dkstitttKaf 
no authority wboee ipte dipit to aoctpfed wtth vte ihff 
reverence almost superstitious. Not the utiereftW of * 
man, but the demonstration of scientific truth* In fen 
careful regimen tit the laboratory oonvtnoe* to three 
sclenti fie day*. Once n discovery tow town annomkwd 
to the medical profession, com It hM Wtthriood ttto 
criticism of those competent to fed** It should he titie 
thoritatlTriy brought to general attention. Only 4a tefe 
way can the public be interested to the point of rally¬ 
ing intelligently in support of physicians wheat)#*#'., 
munity la threatened by restrictive legislation or at¬ 
tempts to lower the standard* of qualifications ter 
practice. 

From time to time the most prombiing effort* in sokfi- 
tlflc and experimental medicine, indicating resalts tit 
great value, are interfered with by the efforts of seal- 
ous anti-vivisectiontsta and soophUste with thair at¬ 
tempts at legislative suppression or control of animal 
experimentation. Had those interested fe sdrati&j 
medicine ever properly Informed the pubUo of the tut; 
ture and object of their experiments, even drecrihtof 
the necessary suffering In the few canes when it moot 
occur, Instead of permitting the spread of the general, 
but unfortunate Impression that such practice* take 
place only In cloistered seclusion without systematic 
method or oversight, no hysterical protects would WUR 
against a community convinced of the gnat benefits re¬ 
sulting from the labor* of those engaged in wfUifi 
medicine. The Sciawnwc Ambucah bolds no brief fur 
newspaper science, sensationalism, of the cnmmmjaMlL 
exploitation of scientific men and methods, but If do** 
protest against any policy that prevents the result df 
any scientific investigation, medical or otherwise, befog 
kept from the general discussion of people of intent- 
grace in tbs columns of Journals whose resp on sible edi¬ 
tors make every effort to secure accuracy, authenticity, 
and sanity for their article*. American medical mpti 
must learn that only by the widest knowledge of Orelr 
efforts and work can they gain the public esteem, white 


standards they aim at wlM be not only appreciated, toff 
generally demanded am) enforced. 

A Notice 

F ROM time to time we have *#4 oofestoB te jtoin 
attention to the feet that lire Rcuirario Afcnfe- 
c*v la sot connected in any way with tbeomteb 
aatlou entitled, the “Hetontiflc American Cauqjfflitetiw 
pertinent," engaged in the Bale of tire EacytfopwRs. 
Americana. , This notice la puMfehad owing 
fori that, wa frequently receive letters fff Inquiry In 
regard to that enterprise, in spite of the aottosg pate 
ushed to oar columns from time to tine atatttei that 
we are uot responsible for any atittuamm Onto may hi. >- 
, made by the above-menthfead company or it* otter**,, 
the Americana Cempany. The hfetewy of tbe cos*** 
of the hmg-drewn-out lawsuit in connection wit* ** ‘ ' - 

*"**" **»* the name amtravjr to atm a 
wa teal dotmtretoed to agate aMtit w Mi 


reademofteteefocta. 
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^/wu in comtet ta.tetotiag tan* to* Japanese super- 
dreataMftM***” wasreoentty tawtohed with her 
engtate MU) guns la ***** ft M«M likely that the 
Japanese JMWf M® he the Art to hare * battleship In 
commission aerrying twslve M-iaoh gun*. TUe ship 
in or about IKMMO ton* displacement, and ahe wfll have * 
secondary battery <rf rixtero 6-lnto rapta fire guns. She 
18 down tor ecaaptetkm to lato. M16, ted » <fttor ship, 
also budding to Jajmn, to 4m to be eomptetod a year 
later. 

upon*wMto*MeHear York aubwnysarebetof enlarged, 
it mart be admitted that the recent census statistics 
indicate that the system wIH be to agent demand 
lone before It ft finished. Figures given out recently 
from the eennw office show that on July let of tfak year 
New York’, population wrU he about 5,333,537 people, 
which represents a gain to four yean of 550,564. This 
means that the oity, bulge ae It to I* now adding to ita 
numbers e ver y year Nome 140,000 souk, whioh ia the 
population of a large city. 

Hydraulic Grader tor OMehcs Cut.—A hydraulic 
grader toe smoothing down the elopes of the CutebraCut 
has been constructed for the lethnuan Canal Com- 
mwalon. The grader ia an anengoment of high-pressure 
hoilem and pumpe, which wfll pump water from along¬ 
side the teasel and deliver ft at high pr emu r e to pipe 
lines or hnae for oiuidfog material down at the bonk* of 
the canal. This Is tin kind of work that is being lone 
at Cnoumoba elide ftr pipe-Hne suction dredge No. 8% 
wliioh is pumping to two monitor* at a discharge pressure 
of 45 to 30 pounds. The new graders will deliver at a 
pressure of 325 to 235 pounds to the square inch, dis¬ 
charging through a three-inch hose at an elevation of 
60 feet above the water-Une. 

Urge TssHHaa Air Comr ree eora.—By utilising the 
energy of rapidly-rotatlog bLadad wheels it is now 
possible to compress air oil the turbine principle to much 
better advantage, It is claimed, than with piston ma¬ 
chines. The rotary typo, such as is constructed at the 
Berlin AQgomeine Works, now goes as high as 3,000,000 
cubic feet an hour and oompresees to 10 or 12 atmos¬ 
pheres, taking about 12,000 home-power in a single 
machine. A special steam turbine is coupled to three 
separate rotary air compressors. Between each com. 
pressor is a cooler tor towering tbs temperature of the 
air. The Victoria Fall* and Transvaal Power Company 
appears to be the first to take advantage of the largc-unlt 
com,traction afforded by the present type, and is in¬ 
stalling a tame plant for power transmwskm by com¬ 
pressed sir, having already to the central station, near 
Johammbmg e* Many as 12 turbo-compressors of 4,000 
horse-power site. Air is test to 20 miles of pipe to 
17 mines tor drill* and other, uses. With the three new 
12,000 bM*e*ower sets which are to bo put in, the total 
will bo 8*000 horse-powertransmitted to the mine*. 

City Taber Title to ffte&w Tube.—Title to the 
StomWuy tunnel, which tab been too source of much 
litigation for years, passed to «m afty recently. The 
deed wn* resolved by tor Mayor town toe tatarborough 
Rapid, Tttaait toww, wldeh acquired ft atone yean 
ago through toe' absorption of to* company owning it 
«m tor to* 

■ ft be ebb 
ftton, The 
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v /ftltelteP-' lteteftawy , toe* Bneseia to Psria-The 

■-)wmm Ttows topwts that on Man* 20th a tenor eing- 
tot ft 4 eo ne ert at Laekea, near Brueaels, was heard by 
Wfttians telephony «* the Eiffel Tower, in Paris. The 
dfttaose between the two ptaoee is 225 mites. Use was 
made to tals experiment <rf a new microphone invented 
theltalton cg fi yHMw VfMa , 

AfbdNwfteaUmbadhtoMfttweMa Is oneof the most 
reoent steatite Item to Germany, and it deeigned to con¬ 
nect these industrial towns and also Burgs tAdt, taring 
to maMy smaller looolittee, so that the present region of 
Damoy wfll hove better communication than before. The 
ltoe-4* 15 «Ses tong and is fed by the Oberiungwitz eteo- 
trio station. An overhead trolley line working at 1,000 
volts supplies toe ears, eaoh of which oarries two motors 
of 60 hone-power. Freight ae well as psssengers is 
oarrted on the trains, and thaw is already a good tatfflto 
assured. It makes oonneotion with the state railroad 
which arocses toe eloctrio line at two points. 

A Navel Advertising Device has made Its appearance, 
which consists of a polished metal cylinder shaped like 
a vase. Inside toe receptacle is a small eleotrio motor 
whioh makes a magnet turn about a shaft. Small articles 
for sate with pieces of iron Imbedded In them are put on 
toe cylinder, and the magnet causes them to travel 
around toe surface. Ibis movement attracts the atten¬ 
tion of the pastier* by, and still further attraction is 
caused fay employing small figure* of men or others or 
an —ewbtg character which go through irregular evolu¬ 
tions around the cylinder. Small steel balla with flags 
stuck to them an found among the best for this use. 

JBsdrtcal Iron and Steel Preductioa in Sweden has 
been on the increase within a recent period. As to the 
amount turned out in that country, starting with 122 
tons la 1908, ft rose to 870 tone in 1010 and 18,000 tons 
in 1812, or the lost repeat. There are upwards of 20 
electric furnaces running at present, using in all some 
60,000 hore*. power. New furnaoes are building at 
Lofoten, QeUvara and Sandvlken. The Btora Koppar- 
*** reoent ly purchased a waterfall whioh 

gives 150,000 horse-power, and is to build new furnaoes 
to the near future. As regards chrome steel, a new plant 
was put In use not long ago at Trolhattan with two eteo- 
trio furnaoes, which reduoe ore imported from New 
Caledonia and South Africa, using toe three-phase 
system. The product contains from 5 to 9 per cent 
chromium, aed is furnished in four different grades. 

The Failure of "Hail-Bods" to Franco.—Referenco 
hiss boon made several times in these columns to the 
reoent erection in many parts of France of large lightning- 
rods, known as "etoetrio Niagaras," supposed to be 
effioaetous in averting hailstorms. The futility of such 
deview seems obvious to persons familiar with the 
mechanism of thunderstorms, of which hail is merely 
a by-product, yet hundreds of, the rods have been in¬ 
stalled at gnat erpeuee. In a recent communication 
to the National Soetofty ojf Agriculture of France, Prof. 
Alfred Angot, director of the French meteorological 
service, after pointing out the absurdity of the “Niag¬ 
aras" from a scientific point of view, cited a number of 
instances to whioh the rods had signally failed of their 
purpose. Thus, the large rod installed on the Eiffel 
Tower has not had any effect on the frequency of hail in 
its viotafty. In the suburbs of Clermont-Ferrand a big 
"Niagara'' stands on an bon tower 100 feet high. This 
rod was itself pelted with hail twioe in 1912 and four 
times in 1913; in one storm some of the hailstones 
attained toe rise of hen’s eggs. Similar oases'havc been 
reported from other parts of Fftooe. 

Bteetric Automaton.—M. Torres Quevedo, a well- 
known Spanish engineer, is occupied with some very 
interesting invention* in toe new government mechanical 
laboratory at Madrid, of whioh he is the head. His idea 
is to be able to operate various rinds of machines on 
tbe automatic principle Nod to a much greater extent 
than is done at present, largely by tbe use of electricity, 
and tout the machine ft to do without the workman in 
numerous oases. It is commonly supposed that an 
automatic machine must do toe allotted work in exactly 
the same way, but toe pfajeet proposed by the inventor 
is to make a machine imitate a human being in carrying 
out complicated operations implying a choice, where the 
in ft* case are very numerous. To 
demonstrate this by a special case, he has already 
constructed an automatic chess player whioh is reduoed 
to simple teems and mates use <ft two pieces, while the 
opponent nse*. OBCpfoce and nan move at will. The 
matatae to turn determines toe proper move, and carries 
ft out by tot mcchssdsta, so that the aawtone is obliged 
to proride ft»*,;**’'fMM.tifcrtfc to making its move- 
Monte. Another inter*tint,apparat«e is an automatic 
eehmlator, and* ratahe moMmaekteee of tote class, it 
tetoit Srt lft toe roqutasa iptm wA to on carries out 
«lt4»~£d **vmMtitt Hfttofktag toe calculation 
..iriftteft ait? Manual ate. M Tows* ftwvede is engaged 

' >*Xi ; * 



A Flsoreoeent Microscope.—Mr. Eteri Reiohert of 
Vienna, has constructed a fluorescent microscope whioh 
is of advantage in oertain oases. The lighting of the 
object to bo observed is effected by provoking its 
fluoresoenoo by means of ultra-violet rays. The ultra¬ 
violet rays, having passed through one of the new light 
filters of Wood, are concentrated by a quarts tens on 
the object to he examined. The advantage of this 
method is that the color of the fluorescent light pro¬ 
voked by the action of the ultra-violet rays varies in 
general with the ohemioal nature of the fluoresoent 
object. In this way it is possible to recognise differences 
in the matter aud composition of objects which are not 
perceptible by ordinary light. It also enables tbe 
physiological action or ultra-violet light on living organ¬ 
isms to be studied. 

Ocean Temperatures and Icebergs.—The Bureau of 
Standards has recently issued a bulletin by C. W. 
Waidner, H. C. Dickinson and J. J. Crowe, on “Obser¬ 
vations on Ooean Temperatures in the Vicinity of Ice¬ 
bergs and in Other Parts of the Ocean." The records 
of sea-water temperatures obtained by moans of an 
eleotrioal resistance thermometer and a Leeds and 
Northrop temperature recorder installed on the U. 8. 
steamships “Chester" and “Birmingham" in their patrol 
of the North Atlantic Ooean show that the temperature 
variations in parts of the ooean far removed from ice 
are often as great as in the neighborhood of icebergs. 
This disagrees with tho observations of Prof. Barnes. 
" In view of the difforenoes in the character of the records 
obtained by Barnes and ourselves,” the authors state, 
"it is very desirable that further observations tie made 
in different parts of the ocean, and under as varied con¬ 
ditions as possible before attempting to draw final con¬ 
clusions.” , 

The Imperial Bureau of Entomology, conducted under 
the auspices of the British Colonial Office, is becoming 
one of tiie great humanitarian institutions of the British 
Empire, especially on account of its work in oonneotion 
with disease-carrying insects. All the British colonies 
contribute to the expense of the Bureau's work and share 
in its benefits. During the year 1913 one task carried 
out was tiie collecting and collating of the laws and 
regulations relating to injurious insects in force in the 
various parts of the Empire. During the same year, 
80,000 specimens of insects were reoeived by the Bureau, 
of whioh 14,000 were blood-sucking insects. An urgent 
problem now impending is to safeguard India from the 
importation of the yellow fever mosquito; a contingency 
threatened by the shifting of trade routes that will follow 
the opening of the Panama Canal. It is believed that 
yellow fever has already appeared in New Caledonia. 
A careful mosquito survey has just been carried out in 
Hong Kong. 

Radium In the Upper Atmosphere.—Hess, of the 
Vienna Radium Institute, has recently published the 
results of some remarkable experiments. He has inves¬ 
tigated the penetrating radiation which occurs in the 
upper atmosphere by means of balloon ascents, and he 
arrives at the startling conclusion that at a height ex¬ 
ceeding 2,000 meters there is a rapid increase in the 
intensity of the penetrating rays. At these heights 
the penetrating rays from the earth itself would be 
absolutely negligible, white that from the radium emana¬ 
tion in tho air, whioh has its origin in the earth and is 
of limited lifo, must be, at any rate, less than at the 
surface. So that it would seem wo must assume some 
extra-terrestrial source for these radiations. The con¬ 
clusion that a great part of the penetrating radiation 
cannot oorae from the known radio-active constituent! 
of the earth and atmosphere is one that must evoke 
general intorost, and calls for the further radio-active 
exploration of tho upper atmosphere. 

The Electron es a Vibrating Particle.—Herr Korn 
has established, during a period of over twelve years, a 
mechanical theory of gravity and of reciprocal molecular 
effects, the main points of the theory being as follows: 
Suppose an infinite and incompressible medium, with 
very rapid vibrations, containing alightly compressible 
particles; such a system in capable of an infinite number 
of different vibrations. The mathematical investiga¬ 
tion of such a system is not difficult, provided that we 
assume no whirlpools to exist. The fundamental vibra¬ 
tion will be a pulsation of the particles and Newton's 
Law of Gravitation will express the reciprocal effects 
of these particles, due to this fundamental vibration. 
If we impose on the vibrating particles the condition 
of constant velocity of pulsation, tho electrons may be 
considered as such pulsating partiolos. In other words, 
we must conceive the electrons to oppose a very great 
resistance to any external action tending to modify 
theft velocity of pulsation; it is alao necessary to admit 
that these extremely rapid vibrations emit very little 
or no radiation. The duration of the vibrations is 
extremely grant to comparison to the duration of ail 
vibrations hitherto known. 
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Some Interesting Automobile Novelties 




A Funeral Motor Car 

A ran FRAN0IHC30 undertaker has 
built n funeral ear that is far more 
than a hen rue, for. In nddltlon to the space 
for the casket and dowers, there nre ac¬ 
commodations for thirty-seven people. 

A single vehicle, therefore, may take the 
place of a whole funeral train. The car 
la built on a five-ton standard truck 
chassis. The woodwork la solid mahogany 
and It Is upholstered with B-lnch morocco 
leather cushions. It la fitted with electric 
lights and fans, and rivals u jwrlor car In 
comfort and elegance. The cur 1# 80 feet 
long, 10 feet wide, and 18 feet high. In 
order that it may be able to make the 
aharp turns In the aisles of the cemeteries, 
the wheels are cut under. 

The Army Automobile in Service 

A N armored automobile was lately giv¬ 
en some actual work In operations In 
Morocco, this belonging to the Npanlsh 
army. The present car Is provided with 
an especially thick plating, and It covers 
the whole of a large itower car so as to 
give It the appearance of a square van. 
Bteel plate la uaed which la aald to be 
proof against usual bullets. The new car 
Is a veritable traveling fortress, and la 
divided into three parts, the front for the 
driver, the middle part, which contains 
the firing outfit and has slit windows with 
flaps, and the back portion, fitted out as 
an ammunition hold. On the top of the 
car are double flap doors which open near¬ 
ly the entire roof in order to give an out¬ 
look, and there are small side windows 
also placed near the naif for lookout pur¬ 
poses. The main lookout window Is In the 
front end of the car, and above the driver's 
■eat 

The Auto Skiff 

F rom the very earliest days of boat 
building It was realised that the body 
of a vessel must be shaped to cut through 
the water readily; but with the design 
of vehicles on lund little thought was 
given to air resistance until very recently, 
when our high-speed machines have shown 
us that air resistance Is an Important 
factor. We are beginning to realise that 
fuel coats may be kept down If our auto¬ 
mobiles are designed to plow through the 
air with a minimum of bead and Bkln 
friction. More attention has been paid to 
this abroad than In this country. Automo¬ 
bile bodies are growing more and more 
like ttoots Logically, the smaller the en¬ 
gine the more necessary It Is to pay atten¬ 
tion to streamlines In the car body. The 
accompanying photograph shows a email 
foreign ear which Is s« boatlike that It 
even carries a short mast and flag at the 
Rtern (Jreat care lias been taken to main¬ 
tain the lines of the body undisturbed. 
The steps nre kept wholly unencumbered. 
The tool client and extra shoes and tires 
are Inclosed in a compartment In the rear. 
With the motor mounted directly above 
the single front wheel, weight is reduced 
to a minimum, uud the car Is capuble of 
attaining very high speed 



r ear with compartment for the « 



Interior of the car, showing the mourn ora' section. 



principle, but of small sitfc to % fie- 


Three-wheeled motor car with boat-shaped body. 


r^ssaarat: 

solved. While Itto 
motor has come into 9? 
pose, Its application U to 

the coat of fuel, and also danger from Are. 
Another type of aotor.toiag the incan¬ 
descent tube Ignition operates oh the 
same economical fttel as thg Diesel engine, 
hut it consumes much more tm, and the 
engine la larger and heavier than the 
Diesel, besides having other disadvan¬ 
tages. Recently the well-known Berlin 
Allgemetne work* baa produced a small 
motor for nee with dynamos, ranging from 
80 to 200 horse-power sites. Eoonetny in 
fue1 consumption, good governing within 
wide limits, and excellent combustion, as 
shown by the quality of exhaust gas, is 
secured in the new engine when using a 
compression of 80 to 40 atmospheres. It 
employs a special air eot&preseor which 
furnishes 60 atmospheres for tibia motor 
starting and for Injecting of combustible, 
An oil pomp supplies the proper quantities 
of oil at each Interval, working in con¬ 
nection with an atomising valve. Another 
point la the starting by means of com¬ 
pressed air. All the parts are deelgned so 
aa to be easily operated by ordinary per¬ 
sonnel Small groups of this kind have an 
all-luclosed dynamo mounted on one side 
of the motor, and this gives a compact 
makeup. Oomp r eaasd air comes from a 
small pump on the motor, and air la stored 
up In a cylinder in the base, the oil tank 
being also lodged here. The present en¬ 
gines run at BOO revolutions per minute. 
On the whole the present makeup is Ukely 
to give a adder scope for the use of the 
Diesel engine, especially for electric 
groups. 

Motor Car tor Tnuwpmrtin* 
Ronm 

E DMOND BLANC of Monaco, n well 
known sportsman, has found that his 
horses suffered on the Journey from the 
stables in England to tbe Riviera and re¬ 
turn, because of the frequent transfer 
from railway car to boat, and from boat 
to oar. This had the effect of rendering 
them nervous, and th«4r performances at 
the race track wore not up to par. The 
necessity of devising some means of trims 
porting the animals without changing oars 
was evident. This ted to the design of the 
portable stable shown in the accompanying 
photograph, ft consists M * motor truck 
body, which may be lifted off the chassis 
and put aboard a train or a boat aa tb« 
case may be, without disturbing the horse 
Inside. The inferior of the car, as shown 
in one of the photographs, Is well padded 
inside to protect the horse against lajur.v. 
and the sides Me fitted with shutters to 
provide ventilation. The horn dote hot 
feel the fatigue of travel so long ash* does 
not have to leave his stebte, 
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T HE use of fires to Inform the navigator at dark and 
la foggy weather of the proximity of the coast and 
o£ hie actual position can he dated back to the days 
of Grecian antiquity. In ancient time* torches were 
iistued. or hoops of logs burnt, but pur Inventive age 
haa pfojjfoeed beacon* In which the rays from various 
wjurcoO 'irf light are reinforced by mirrors and lenses. 
These beicons, hi accordance %ith the rapid strides 
made by navigation, have lately been developed to ex¬ 
traordinary perfection and variety, 

The airman requires a similar means fo find bis way 
in the atmospheric ocean as navigators at sea. -Where- 
as the light from beacons In the amt need Jm seen only 
In a practically hortjwrtal direction, lights tot aerial 
navigation mint ad give (mt thotrWu a* to bo visible 
from any point of space Mtnated above the towset flying 
level* *• <■' ’ ■ ■ \ ■■ ,/*> ■ 

4 baa for inme yean been engaged In 

'•wspiw ■vromt. eamsnto’ .w pwnw special types 
Of for «r*l The first type of 

■*#**& appa- 

». «t . 




belts of lenses, sending out uniformly in all directions 
the beams of a lamp placed in the focus. 

A point was made from the outset so to design these 
Intermittent beacons as to allow each place to be dis¬ 
tinguished from any other by some characteristic mark. 
Each aerial beacon must have a distinctive mark of 
its own, this being the only means of reducing the risk 
of the aeronaut’s losing his way. Such marks are made 
up of variable successions of light flashes denoting 
given figures, 

These characteristic Bashes enable the aeronaut with 
the aid of his log-book, at a moment's notice to ascer¬ 
tain the place where the beacon is situated. Other 
methods of characterising the place, e. g., by a sequence 
of long and short flashes, la accordance with the Morse 
alphabet, or by multicolored tamtams, would not seem 
to be destrable, In fact, the use of the Morse signs 
would presuppose a perfect familiarity with the Morse 
alphabet, ami thp adoption of colored lights would bn 
Impracticable on aowwtt wl'tfco eaaaldenible reduction 
In luminous Intensity daw to the insertion of colored 
fiUwaas, 

The aerial beacon* here iUU*t*at*d are designed to 
emit an unlimited eeqneoee of Abates of sufficient lumln- 
«a Intensity. Electric Incandeaoant lamps or gas (e. g.. 
acetylene or Blau gas) lanterns torn used as sources of 


light One of our pictures shows an electric search¬ 
light comprising si>eclal lamps (of up to CO,(NX) candle- 
power) surrounded by a lens system which is so de¬ 
signed that the beams of light in clear weather are 
visible up to 40 kilometers as a minimum. A glass globe 
covers the lenses on the top, a discharge hood serving 
to prevent excessive heating in the interior of the lamp. 

The distinctive flnsben previously referred to ure pro¬ 
duced by a special switch In flashing the beacons for 
aerial navigation, the end signal Is of great importance. 
While marking flashes of one and one half seconds as 
a maximum have been found to be absolutely sufficient, 
a light of about five seconds’ duration Is desirable for 
the end signal. 

Wherever electrical energy is available, the use of 
electric searchlights will be found preferable, whereas 
on mountain tops and close to the seacoast, where there 
Is no supply of electricity, gas-operated beacons are 
used to advantage. 

Rotating beacons have also been constructed, which 
combine the beams of light In a bundle seen as a nar¬ 
row luminous band reaching from the horlson to the 
sentth. In order to be seen from all points of space, this 
band must be given a rotation round Its axis since the 
whole radiation given out from the lamp Is crowded 
Into a relatively email space, the luminous Intensity of 










rotary searchlights In much greater than that of belt- 
lens beeeoiw, and umy amount to many millions of 
candle-power. 

These searchlights will not only warrant a safe flight 
to the airman’s destination on tho shortest possible way, 
bnt will prevent his crossing the frontier or the sea- 
coast 

Hm the Fighting Dirigible Airship Arrived ? 

By Carl Dlenatbaeh 

T HE veil has at last been lifted from Home of the 
Herman army and navy preparations for real war 
In the air. It appears that the largest type of dirigible 
Is now actually at that stage of its development In 
which lls Importance as a long range scout is well nigh 
equaled by Its ability to light Far from showing its 
mote only where none of the dreaded armed aeroplanes 
are at large, Its actual rOle in the battles of the future 
may well be expected to consist In blocking the air to 
aeroplanes Just where free passage would be Indispens¬ 
able for efficient scouting. 

The dirigible's comparative slowness would no more 
prevent It from protecting the secrets of a locality than, 
tor Instance, the comparative slowness of dreadnoughts 
would prevent them from protecting a sluggish 
fleet of transports against the torpedoes of swift de¬ 
stroyers. 

Keeping the “Inner circle" and able to perceive the 
aitproach of aeroplanes at a score of miles distance, 
It would need no racing speed to intercept them 
from any angle with a fire that has now actually been 
proved efficient at 2,000 yards. 

“Vibration” and the lighter machine's quickened 
“period of oscillation” Is the shibboleth that stiells the 
superiority of the dirigible’s Are. On a swaying aero¬ 
plane this lias been compared with the jerking of an 
automobile over an ordinary road. A designer of ma¬ 
chine gnns and one-time champion revolver shot once 
told the writer that after having keen up in both mono¬ 
planes and biplanes, only automatic pistols fired from 
the hand could be used to advantage This may be 
exaggerated, but It la the writer's own experience that 
In the cabin of a Zeppelin no vibration exists Tho slow 
swaying Is Imperceptible. Tho aeroplane, e«]ioctally 
the fast light type, ts essentially all engine room, and 
as long as Its motor Is turning there Is vibration. 
Heavier machines, while less Jerky In balancing, gen¬ 
erally lose much of the advantage of speed. Machine 
guns have been fired from aeroplanes, but no great 
results aro on record. Small dirigibles, with every¬ 
thing crowded Into a car, would vibrate no less. Hut 
the results and details of tests made by the very mod¬ 
ern war Zepjtelln "Z V," on March 12th, at the Doeber- 
ltz Military Aerodrome, tbe first of their kind to be¬ 
come known, are truly remarkuble. At a distance of 
1,838 yards It scored a large percentage of hits with 
its machine gun on a target 12 by 33 feet, supported 
by kites. Even at 2,000 yards httB were recorded. 

Thla wna all done with a machine gun of not much 
greater range than a rifle’s. Hut when Greek meet* 
Ureek In the Hir, when dirigible tights dirigible, larger 
calibers are Inevitable. 

It seemn impossible that the history of dreadnought 
development should not repeat itself. In the air as on 
the water, the Anal competition will be in tho size of 
gun that may be carried and the speed that can be 
made at the same time. A 80-knot dreadnought, with 
enormous “spotting” masts, if carrying only two ex¬ 
traordinarily high-powered rifles, would hardly need 
much armoring; It would fight at will at a range where 
It cannot be hit. The some principle underlies aerial 
fighting; all tho more so because the problem, with the 
great vulnerability of dirigibles and Ihe Impossibility of 
armoring them, reduces Itself plainly to hitting at a 
greater range, preserved by superior speed, both pro¬ 
cured by cnlorgcd size. 

A siteclflc complication arises from the danger of 
igniting the gas by the blast from larger pieces. But If 
care Is taken to flro them only while moving at top 
speed, the rush of air past the muzzles positively pre¬ 
vents ignition by blowing away the gaa. Bracing the 
gun-mounts against recoil offers no insurmountable dif¬ 
ficult}’, aud there Is no danger to the equilibrium. 

No less reliable an authority thau Dr. Bckener is 
responsible for equally startling recent revelations about 
the other kind of aerial marksmanship, dropping bombs 
to the ground, as practised by modern Zeppelins. From 
a safe altltndo of 5,000 feet heavy bombs were dropped 
within ctrclea marked by Imojs on the water of the 
lower Elbe, of only 15 feet In diameter, allowing that 
they could be dropped ns well Into the funnels of war¬ 
ships. Tests made on lnnd showed thnt from an equal 
elevation a railroad stntlon could be completely wrecked 
by four of these bombs. Theory has long indicated the 
feasibility of these jierformances, if necessary condi¬ 
tions—heavy weight of bomb, steadiness of aircraft, 
exact knowledge of the vertical direction, of tbe dls-' 
ttnee from the ground, and of the siieed over the ground 
—are compiled with. A Zeppelin furnishes all facilities 
tor entailing these conditions. 

,# 


The armament o< a war Zeppelin actually Juehidee 
one piece of heavier artillery In addition to the a 
gun. The caliber seems to be little above two lw&ae, 
to judge from the ranges reported, according to Mh,v 
reiiorts. The target was a box 30 by 18 feet, t “ ' 
ed 1,000 feet above the ground from one of the mat¬ 
tery captive “kite” balloons. Near the center of both 
Its longest surfaces there were “bull’s eyes,” blade 
marks corresponding In size with tbe motor and the 
pilot of an aeroplane. From an elevation of 1,000 to 
2,100 feet tbe “ZV," at the second trial of 15 rounds 
from Its heavier cannon, hit both of these marks at ft 
range of 2,100 yards, although the target was blown 
about like a leaf In the strong wind. While firing, the 
airship circled about the target At tho first trial, also 
with a total of 15 rounds, both the machine gun and 
the cannon were very efficient at a distance of 1,600 
yards. In the third trial the range was Increased to 
2,000 yards, again only the cannon being used The 
guns are both carried on a platform on top of the hull 
and ere removed from the proximity of escaping gaa. 

On March 30th the “ZV" gave a demonstration 
over Berlin, which puta a sinister meaning to Dr. 
Eckener’s statements. She directly followed the 
“Hansa,” which had traversed the city with the usual 
hum of the motors, but In silence. The motors of the 
Zeppelin of to-day are muffled as efficiently aa those of 
the best automobiles, and it has been found that the 
propellers alone, at any height, escape detection. Is 
very cloudy weather or at night the presence of a deadly 
airship within easy striking distance may never be sus- 
Iiected. No wonder that Dr. Eckener stated In the same 
lecture that tbe perfectly feasible regular airship ser¬ 
vice to British ports, to catch the "Lusitania” and con¬ 
siderably shorten the trip from Germany to the United 
States, iu the absence of an adequate English air navy, 
was as yet ont of tbe question for reasons of Interna¬ 
tional politics. 

After the new Zeppelin "ZVIII,” on March 29th, 
ascended to 10,000 feet, even the upjier air can hardly 
be considered a safe refuge for the aeroplane, 

A protecting airship, cruising nliove a limited i 
needs only n minimum amount of fuel (easily renewed), 
and, thus lightened, climbs readily. Correct observa¬ 
tions, difficult at best from a high altitude, are hardly 
helped by the excitement of being attacked, even if the 
aeroplane escaiies destruction. 

Wit and Humor Cannot Be Appreciated 
Without Muscular Movements 

By Dr. Leonard Keene Hirahbwg, A.B., M.A., M.D, 
(John* Hopkhu) 

TX/ALTER SHANDY, the world's greatestreasonor— 

» v ho confesses it himself—was master of one of the 
finest chains of sublimate humor, yet for the life of him 
ho was unable to get one line of it into the head of his 
wife. Mr. Strickland Gillilan says it’s the simplest thing 
in the world to write a joke. All you have to do is sit 
down, strike the keys of your typewriter, and there you 
are. Only you must think of one first. That’s where 
the difficulty arises. 

What the subdivisions of humor may bo, whether wit, 
fun, laughter, humor and word-play, are one aud the 
same thing, or all different, is after all not material to 
an analysis of tho question. To arrive truly at the funda¬ 
mental element of the emotion whioh arises from the 
fifty-seven varieties of fun, known under the broad terms 
jest, wit, jokes, humor, fun and laughter, I selected three 
recent numbers of Life, Puck, and Judge, and submitted 
those to twenty individuals of average intelligence to say 
whether the various pictures, anecdotes, and jokes were 
or were not funny, and why. 

One of the pictures that exuitod the risibilities of the 
subjects, was that of a little fellow who had oaten green 
apples. He was pictured all bent-up with bis hands 
pressed into his little tommy. To a sympathetic mother, 
he said: “Mamma, I feel like a thunder-storm is inside 
me." Two who examined this, said; "Poor little fellow, 
no wonder he feels like a thunder-storm.” Tbe others 
all considered tho incongruous rumbling of the stomach 
as recalling tho rolling to be the crux of their interest. 

Tho picture of a young girl string on a bench around 
whose waist were tho arms of two young men, was among 
those shown. The legend, “A Divided Skirt," was 
printed beneath. One saw the humor in this with "mov¬ 
ing eyes," as a "play upon the word skirt, vulgarly known 
as a girl, the tender element of attraction between the 
sexes, and the composite pleasure of disowning the hidden 
meaning of the word as well as the present funny vogue 
of that kind of wearing apparel." 

While hone of them overtly laughed or smiled, all ad¬ 
mitted that the enjoyment or other emotions were accom¬ 
panied with inclinations to move their facial muscles, or 
an imaginary movement of those muscles. 

An elaborate drawing-room, with husband bandfam 
forward intently to his wife, explained this dialogue; 
“Wifsy, will you shed any tears when 1 dter" The wtfs, 
a retired emotional 'octrees, replied: "It Is so longs!nee 
I shed a bushel or two of them, and I am so out rf preo- 
tire I oaaaot w»*ao fto from humored to tto 



the lib* Hgy_ 
to inhibit nr reprove a —_ ™, 

the fans. 'In* word, this pic tore of#... 

M to a tender key of pathos retbsr kltop 
awkwardness, or funny, false postal, 

A disheveled gentleman, with atewitetf’totbr 

words, “An Optimtot": "Oh, woM i * 


tUs was wpsoar- 
sembamromeot, 


AH of the suhieete a 

him .. 

Urn man offered an unbelievable eaensa," C2)”btonam 
he wan awkward, yet unmindfai of hla dagrisis^ ititon- 
croons position," (3) "there was no one around toaewpt 
a flimsy reanoa for faia serious, yatohroMp predioMMBt," 
(4) “Us tgsehaoiea! and onoapaetam pfialtfo of awk¬ 
wardness gad impossible explanation,” 0) *kltawi* at¬ 
tempt to divert attention Aram his toofitotoat fm* pas." 
(A) “undignified and unexpaotod rereraoi of feree," (7) 
"interruption of smooth end aren tenor of OMto way 
by on abrupt but not unhappy 
an. In n word, surprise, abrupt 


Sailing thought, emba nu so moni , tame axnuas, double 
meaning, incongruity, debasement of a nsntml «r ud- 
friendly person, awkwardness, and a 


all offered as evidence of the ntusoular foetal ooelortiom 
that presented this picture as uproariously funny. 

Thus it is seen that at the bottom, the sttasofl u s that 
gives rise to the emotions grouped under the names of 
humor and pity really onuses muscular movements drat. 
These produce the mental states known as pathos, wit, 
Proof of this discovery ta found In the 


as persons whose cheeks and mouttwagsries are 
seriously burned or soarred-up, fall to see ttarpstote of 
definite and open jests. On the other-hand, tho rough, 
muscular, active movements tf tipp^ti* toto*dy acts 
on the vaudeville stage are even benny to pMfilytiM and 
idiots. For, the observer really hmfha at writ gyrations 
by way of his neck, head, belly, and ana amaotoa. In a 
word, tbe eoaraer the fun, the larger am the muscles teat 
laugh. Even the man In the iron mask east enjoy A prac¬ 
tical joke that wiU make a hone laugh. 

The Flight of the Hoone Fly 

A T a meeting of the Cambridge Philosophical Bo 
clety. Dr. E. Kindle described some experiment* 
which he made with Q. Merrtmau in order to determine 
the housefly's range of flight During the Course of 


tbe experiments about 25,000 11 
various conditions of weather and temperature. No 
less than fifty observing stations were arranged where 
the flies were caught In traps or on flypaper. In order 
to Identify them they had been dusted with red or yel¬ 
low chalk powder. The experiments showed thnt the 
flies winged their way either directly against the wind 
or obliquely to it This phenomenon has also bean ob¬ 
served in the caw of other Insects he well as of Mrda 
The greatest distance covered by a fly was TOO maters, 
*nd a large part of thla lay over open ground. In 
densely crowded eitiee. Dr. Hindis does not betteve 
that the-fly travels more than 400 meters. In order to 
secure tbe widest distribution, fine weather and warmth 
aro necessary, Fites which were released to tbe after 
noon, were not eo widely distributed at flies which w*re 
released to the morning. 

The Structure of Cryfittilt 

I N a paper before the Boynl Society of London W, h. 

Bragg tovestigatee the structure of some crystalline 
bodies, as indicated by the manner to which duty Wit- 
tract X-ray* For a certain number of atmpto crystals 
It to found that the Interference figures may to.it 
tried to the diffraction of, a "white* radtatWM 
aerial of points situated on * configuration to a 

Stacb of (tow print* to a simple atom.; if u «. 

A » 0 Jtofite,.ta at leaat twice as heavy' na if 
thoottmra, It to the configuration formed by ti 
: which reveals tto figure of diffraction. //Tito. . 






discuss these nutters in your ee- 
f Bbv. 3. a. Keyes, 8. J. 
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tkta ■!•*««* in ft tttfrt which, in 

- ' ^#dwt thousand eorrtofly trans- 

L toe signal* s o e 

' . 

„ 1 ill ‘ 

MB* - “ • • • • tt neour eridoBt that 

the cwrftakm is doe to toe grow* care loma MS of the 
opetslor rather than the apparatus employed. It the 
signal*tud bees 8 0 8 or I 0 S the excuse might have 


heye been Okuer, , 

In <*, paAm potest the writer bn pmpowd to pre- 
rent «eh Mttoue exmfoaton by assigning e definite tone 
canMiuttoa whk* in te he need holy tor distress signal¬ 
ing. * signal which cannot he mistaken tor static or 
other atrip eaU*--«?eo hr a novtoe. The plan has been 
satisfactorily tented. If toe* a tone combination can 
be notownaHy agreed upon and adopted tor exclusive 
urn to ffiatma rignaltog eoatonton will te obviated. 
A a ordinary neaman can toll the difference between such 
S distress signal and alt ether, wheiw a partially trained 
operator may toil to Plek out the present distress signal 
with certainty. According to this plan the distress si# 
nal writ be analogous to toe Klaxon horn, and Its use 
ebnald leave no doubt at toe reeeiviiig station. 

Keen If tot* plan la not miweqnently adopted toe 
il can 
t by 

1. Bequlrtag that It be sent by a musical pitch trans¬ 
mitter, or Its equivalent, So that It can be distinguished 
from static XV This omens that open spark sets must 
be remodeled or replaced by more modern equipment. 

2, Instructing ail operators to give the dashes of toe 

G full Valuev or more than fall value (--r-j 

not-), to distinguish from the dots of the two 

«V A FULL space Interval should also be allowed 


over of signals Is prevented. 

AS matters stand, there ought to be an investigation 
to ascertain why the “Siberia” did not hear the false 
relayed radio reports and stop them. Although radio 
communication la far from perfect, and It should be 
remembered that the ordinary telegraph and telephone 
are Imperfect, it has certainly advanced to a point where 
it Is practical and normally reliable. 

ffi. Phbup XL Qdeluar. 


The Rhinoceros Beetle 

To the Bdltor of toe Mmrrma Ammo**: 

Since the publication of my article concerning Dr. 
Fttohrictos’ discovery of a wonderful fungus which de¬ 
stroys toe larva* of the well known Bhinoceroe beetle, 
I learn from mm correspondence I have had with 
Manila that Dr. mrodortohs has himself found tola Iden¬ 
tical league at work to the Philippines. 

I Quote from On official pager Just received from O. 
W. Barrett, Esq,, Chief of Dtrtafcm of Horticulture, 


(ifetMft) BontM) is to ovfctoum 
probable that this fungus baa been l 
tog toe ‘Uang* to rfwck for many 


In fact, It la 
to keep- 
years past In the 
E 3. Moons. 
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V too Bdltor 'Of'ton Soitonnsto Awaamai 


'jk, Jto *, vok oa, mraary Tto, yob 'mention the 
M+toto*«m4 shell, 1A38 pounds; vetoelty, 


toted mooo 



shaped'* Harbor Entrance 

WtoeMditor of the SomuTunc Awxmc&it: 

I am sending you a sketch of what I think is the 
pfUfto 1 way to construct an entrance to u harbor such as 
the ones named. I have sent copies to the Minister of 
Pubtk Works, Ottawa, and to the Honorable the Sec- 
rotary of the Interior, Washington. There arc many 
harbors on your side of the lakes that are entered be¬ 
tween piers, and 1 am sure a like experience must be 
uul. 

I should very much tike to see a harbor entrance 
constructed os Indicated, before T pass In my checks, 
aa I am sure that it will work as claimed. 

Owen Sound, Ontario, Canada. E. Duitw. 

The letter referred to by our correspondent follows: 

“dir: I beg to submit to you a plHn of what I 
think Is the proper way to construct a harbor, or rather, 
the entrance to one, on an open beach, like Goderich or 
Port Stanley. Both of these harbors are entered be¬ 
tween piers. Those of Port Stanley are about 1,000 feet 
long and 80 feet between them. Those of Goderich are, 
toe south one 1,500 feet and the north one 1,000 feet 
long and 200 feet between them. 

"Where They Fall—Those of Port Stanley cannot be 
taken to a gale off the lake. When I was to the Qov- 
“Petrel” I many times ran back 
to Long Point, 00 miles, rather than take thn risk, and 
she was but a email vessel. In this case, however, the 
piers being m close together there Is no sea at the 
harbor end; but to the case of Goderich, where the 



tegty 
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Piers are 200 feet apart, a heavy sea runs right Into 
the harbor. They have built at the harbor end what 
they call a check water, which does not always check. 
I have lain there wbeu the sea has broken over It In 
a solid mass, when toadlug or unloading of vessels was 
Impossible. My Ideas are the result of my observations 
of toe working of the sea In natural hurlwrs. If you 
wUl take a chart of the Georgian Bay, and,compare 
Owen Sound Bay with that of ColpeyB, which has three 
Islands off tta mouth, you would naturally think there 
would be less sea at Its head, under the same circum¬ 
stances, than at the head of Owen Bound Bay, but 
aw* Is not the case. The gore shape of the bay Is the 
cause, it being 7 miles wide at its month and tapering 
to half a mile at toe head,, Colpey's Bay, on the other 
hand, Is nearly parallel, and whatever sea passes 
through the gap between White Cloud and Hay Islands, 
rolls right to toe head. 

“1 have many ymes run before a storm Into Owen 
Sound, aad fhom toe entrance to the head the sea would 
be quite noticeably less every mile, and at the bead not 
half M high aa toe head of Colpey’s Bay. Gore Bay, 
on toe north aide of the Maaitoulln Island, gives the 

-- —h that la, toe shape of the bay kills the 

a ttbriature harbor ud entrance on the 
too Sketch, herewith, lad found It worked 
aa I expected."’ 

Tbd Prfto km of Our Navy 

"To toe SKtyw of toe Scuirnno Ambuca* : 

Aa op. old subscriber to the SousNTiric Amkbioak, I 
have beoo very grastly interested in the series of artl- 
«U* few taring published on toe "Problem of Our 
Haty,” ft** repedalty In what you say in article IX 
ato^,ti#mrtUg.toe puhUC to vlaw this matter in an 
toteUt*nut wanner. • 

v **** yStt tWs.u to call your atten- 

U«i to something which, to my opinion, Is dolug a great 
- «e« to daafega the Wavy to toe interior States. I 
oeekpattoo.^ Md aa such I keep several 
'; fern**##* <*f too better okras, and, these are, as a 
'WBl||\^ prtrtI |» to Government expenditures on naval 
aJtotoUtow mtotma, bat tome an a great number 

VoV 


of cheap farm papers being printed In this country 
which have a circulation of from 500,000 to 750,000 
subscriptions, and ntmut every other Issue has in it 
some article headed "150 Million Dollars for Nnvy." or 
“Every Time Nuvy Fires a 8hot the Value of Your Wheat 
Field or Flock of Chickens Goes Up In Smoke.” Now, 
In my opinion, thlH Is doing a great deal to injure the 
Navy, aa most of tliese farmers, who comprise a large 
part of the voters, are living In the Interior of the coun¬ 
try. Furthermore, I know a great many of these mea 
who read no other wipers at all except some country 
l*»Per which has equally wurped opinions I have Just 
read an article In a large clly newspaper headed, “Natal 
Efficiency,” which went on to tell how prompt the 
Navy was in the Mexleuu crisis, and how It could have, 
to use one of their own phrases, "plowpd the seas In 
search of any enemy in twenty-four hours,” as though 
there was no difference between a tlrsl-class uiivhI en¬ 
gagement and bombarding a more or Ichh defenseless 
harbor. Kabi. F. Juolkb. 

Black Pine, Oneida Go., Idaho. 

436,682 Tong of Valueless Water Shipped With 
Corn Each Tear 

I N several particulars the systems used by United 
States shippers are far less economical than those 
employed by foreign shippers, notably In Germany 
Food Is started on long freight Journeys In such condi¬ 
tion that heavy freight charges must he paid on ele¬ 
ments which have to bo taken out of the food at the 
end of the trip before 11 con bo used us food. One of 
the heaviest wasted freight items is the freight puld 
for the transportation of exoosalvo moisture In corn, and 
in potatoes to lie vised for stock food or in the manufac¬ 
ture of starch. In Germany (he culls and faulty pota¬ 
toes, which In this country are thrown away, are dried 
so as to remirvp all excess wnter and then shlpiied to 
various points for slock feed purposes This practice 
of drying potatoes for stock feed and uses in the arts 
has not gained great headway In tills country As a 
result the culls commonly are thrown away and starch 
la made from potatoes only when there are excess crops 
which make them available at a cheap price which per¬ 
mits of shipment to the factories Potatoes in their 
natural state contain upward of 70 per cent of wnter 
which has no special nutritive value. Ding shipments 
of iMitatoes, therefore. In their natural state are uot 
practicable, whereas flic Germans who have dried out 
the excessive water And It practicable to ship the dried 
product. 

The waste water now being shipped in corn In the 
United States has a serious bearing on the actual eost 
of corn, and nlso Is one explanation for the great short¬ 
age of cars at the corn shipping seasons. The Amerlrnu 
lieople are paying freight on 430.0H2 tons of water in 
shipping their corn from the producing sections to the 
market. This means thnt at a time when there Is a 
great shortage of cars, there Is the equivalent of over 
14,550 freight enrs of 00,000 pounds capacity loaded 
will! water which is responsible for the enormous losses 
resulting from the deterioration of shelled corn liefore 
It la Anally consumed. Figuring a car length at forty 
feet, this means that each year a train 5S2.240 feet 
long, or over 110 miles, not counting the locomotives, 
Is engaged In nothing more profitable than hauling 
water from n few miles up to a thousand miles In the 
cast* of corn shipped to the seaboard points from the 
central corn producing urea Exactly how much ex¬ 
cess freight this represents cannot be accurately deter¬ 
mined, but as the freight rate on corn Is about one cent 
per ton-mile, It enu be seen that this hauling of useless 
water In corn adds materially to the cost of the product 
before It reaches the consumer. 

Many of the hlg elevators (u the central corn markets 
now have machinery for drying out excessive moisture. 
Comparatively few of the smaller collecting elevators 
have these drying machines, and the only method of 
drying corn possessed by most producers Is storing it 
properly In cribs. Corn shipped during the summer 
months, therefore, has had a chants' to dry out In the 
crib, but In the cold and wot months crib drying is not 
very effective and corn shipped during these months 
generally has a moisture content nhovc No 2 grade. 
Because of the moisture In such corn, few country buy¬ 
ers will buy corn from farmers except as No. 8 or No. 4 
grade If It grades better, the buyer, and not the pro¬ 
ducer, gets the beneAt of the better rating. Under the 
present system the farmer hHs no way of determining 
the actirnl grade of his corn In his crib, and having 
brought It to a shipping point could not afford to return 
it to bis bins. There Is, however, a movement In com¬ 
munities where co-o|s*ratlve production is being estab¬ 
lished to Inaugurate a system whereby farmers cun 
have their corn graded at the crib and thus determine 
whether or not they will sell it, before they have hauled 
It to a shipping point. The question of moisture con¬ 
tent and the tremendous waste in freight imld on 
water that la later dried out of the corn has not here 
tofore, according to the specialists, received the atteh- 
ttoa It dwarves. 







Interesting Features of Cup-defender 


Details of Resolute, Vanitie and Defiance 


C OMPhKMKNTlNG our article Had drawings of May 
2ud, Hiving tin* principal features of the three 
cup-defending Jnclita, we present In this issue excellent 
Illustrations of the “Resolute” on her first trial spin, 
wrnl nlso Home Interesting details of the hull and spar 
coiiNtructlnn of the yachts. 

It will Ik- noticed that each boat Is framed on the 
system which was first originated, for yacht construc¬ 
tion, by Herreshoff In the “Constitution” of the year 1801. 
As far ns we know, previous to that date, reliance upon 
keeping the hull to shape was placed upon a large num- 
ber of closely spaced, light, and shallow frames. Now 
the atreugth of any member to reaist bending in the 
plane of Ita depth, others things being equal, la gener¬ 
ally proportional to the square of Its depth. It was in 
recognition of this law that Herreshoff, In building the 
“Constitution," determined to introduce a number of 
deep, web frames, thereby greatly Increasing the stiff¬ 
ness of his hull without making any corresponding in¬ 
crease in the weight of the material used. 

When “Constitution" made her appearance It was 
mistakenly rejiorted that Herreshoff had abandoned 
transverse framing in favor of a system of longitudinal 
framing. As a matter of fact, he had increased the stiff¬ 
ness of the transverse framing, and the so-called longi¬ 
tudinal framing consisted of T-lrons and bulb angles, 
introduced, respectively, along the seams of the plating 
and Intermediately between the seams, In order to form 
the butt Joints and to assist In holding the very light 
hull plating to true form. It is a distinct tribute to 
the constructive skill of Herreshoff that his two com¬ 
petitors In this season's racing have adopted the prin¬ 
ciple of construction which distinguished the "Consti¬ 
tution” of twelve years ago. 

“Rbsolutis.”— There are slxty-two frame stations in 
the hull of the "Resolute," and on seventeen of these 
there ant web frames, varying In depth from s to 12 
Inches. These frnmi-s run entirely around the hull and 
across the deck. Intermediate between each jmlr of 
web frames are three smaller nub-frame*, which art- car¬ 
ried up well into the bilges, but not above the water 


line. The trig strokes of plating are laid on with flush 
seams, the edges of the plating being riveted to nickel- 
steel, 4%- by 4H-lnch T-lrons, running along the seams, 
with 3-inch by 3-inch bulb angles running longitudinally 
midway between the seams. The covoring board of 
the deck Is of galvanised steel 7/32 of an inch thick by 
18 Inches wide. The balance of the deck is covered with 
aluminium plate 7/32 of an Inch thick and 18 Inches 
wide, the deck plates being lapped toward the covering 
boards, The whole deck Is covered with canvas and 
sanded. The manganese bull plating is 5/32 of an inch 
in thickness, except the top strake and the garboard 
stroke, which are 7/32 of an Inch In thickness. There 
are six strakes of hull plating, the bottom strake over¬ 
lapping the lead, »o which it is very securely fastened. 

Evidently, Herreshoff expects to do some experiment¬ 
ing with his sail plan, for he has provided two mast 
steps, one 33 Inches abaft of the other. Judging from 
the photograph of the trial spin of “Resolute,” it would 
look as though the footing of the mast was at present 
on the after step. 

The mnxt, 20 inches In diameter at the foot, is built 
of nickel steel, stiffened longitudinally with ten 1 by 1%- 
inch nickel bulb angles. The foot of the topmast bouses 
within the mainmast, footing upon a hollow steel cone 
riveted to the shell of the mast, as shown In our draw¬ 
ing. About every 10 feet of the length of the mast there 
Is a steel diaphragm, cut away at its outer periphery 
to allow the bulb angles to pass through, and lightened 
by having holes drilled out. 

"Vawitik," —An Interesting drawing among those 
showing the construction of “Vanitie” Is that of the 
junction of the framing with the lead. A bronse cast¬ 
ing, to the flanges of which the frames are riveted, is 
attached to the lead by heavy lag-screwB—an oak plank 
being Interposed lietwoen lead and casting. Two other 
interesting details are those of the gammon-iron and 
rudder-ixist, each of which in a hronxe casting. The 
gaminon-iroii makes a very neat finish at the stem 
head; it will tie noted thllt it In recessed to receive the 
lop strake of the plating. The rudder-post, sleeve casting 



to ohm a mat piece of design- T3»; 
the largest centerboard Of the throe 
mater of gravity of the lead is tower 
other boats, and this, coupled with 
would tend to give the “Vanitie’' 


tine Which he* marked tbs latent Qf |! 
yachts. This designer has always built a very befcattfui 
boat, and "Vanitie" will probably be the most shapely 
of them all. 

“Dwianc*,”—-T he half midship section of “Uefisnee" 
shows very Clearly the nature of the webbed frame ent-, 
struction, to which reference has been made alarm. 
Owen, her designer, more than either of the others, tuts 
cut away every ounce of superfluous material, not only 
In the web framing, but in evert part of the construe- 
ttoa from which it could be removed without lmpair- 


The Idee of longitudinal bendliig strength, due to the 
adoption of a wooden akin In the place ,0f bronse plat¬ 
ing, is compensated in the Owen boat by making the 
seams of the inner and outer skins of wooden sheathing 
break Joints, as shown In one of our drawings. We 
noted in our previous article that the inner akin of 
fir is fastened to the framing by bronse Delta, one of 
which la shown herewith in a separate sketch. Atten¬ 
tion also la drawn to the bronse screws which pass 
through the inner skin from the Inside and take hold 
of the lft-inch outside mahogany skin. The hall will 
be painted with white enamel paint below the water¬ 
line and above the waterline the mahogany will be 
highly varnished. An Interesting detail to the turning 
up between the transverse frames of the edges of the 
diagonal strapping of the hull, in order to gain addi¬ 
tional stiffness. 

The run st construction to generally similar to that 
of the “Resolute,” with the difference that them are six 
bulb angles of deeper section running the length of the 
mast In place of tire ten shallower bulbs need in the 
mast of the “Resolute." 






















crane darifnad tar the a idergr o un d clearance* and < 


m at ttu Grand Central trail 


A 100-ton Tunnel Crane 

A DOLIHLE-F.NI > electric .wrecking 
crane with Independent hundred-ton 
capacity cranes at each end, has been re¬ 
ceived, recently, by the New York Central 
Railroad tor une In case ot accidents or 
wrecks within the electric division of the 
road. The crane Is especially designed 
for the underground clearances and condi¬ 
tions existing In the Grand Central Ter¬ 
minal, although It way be used also on 
(he niuln line of the electric dlvlsluu. The 
machine will bo dlsiwtchcd at high speed 
under Its own power to the scene of the 
accident. 

To design a crane of the large capacity 
required, under tho unusual limitations 
lmisiaed by tho conditions of tunnel opera¬ 
tion, was not a simple matter. At the ex¬ 
press level head-room for raising the boom and room 
at the side for slewing were both restricted. Also ex¬ 
cessive concentration of wliocl loads had to be avoided. 
The crane had to be designed to perform 
wrecking operations thut are quite differ¬ 
ent from those found elsewhore. 

The procedure In case of a wreck under¬ 
ground will be somewhat as follows: If 
possible, the wreckage would be lifted 
clear of the track, and the crane would 
then back out with it If, on account of 
lack of head-room or because of the else 
of the piece, It could not be raised off the 
track, one end would be lifted with the 
main hoist, and with the auxiliary hoist 
a sis-clal truck would be placed under It 
The crane would then drag away the load. 

Tlie car body of the crane Is 07 feet 
long with a wheel base of 81 feet, and It 
Is curried on two compound trucks made 
up of two four-wheel trucks each A 
cradle on which the car body rests 
allows the compound (rucks ns well bh 
each single truck to have perfect free¬ 
dom to swing when making turns. There 
is a comprehensive system of air-operated 
telescopic outriggers or Jack-beams to aid c*w*uuwui 
stability during heavy lifting, and to dls- U. 8. i 

tribute the load over a greater area. The 
ludc]>cndent crimes at each cud of the cur have a struc¬ 
tural mast and boom, accurately turned roller path and 
rollers, and slewing mechanism. All ot tho motions of 
ojicration may Is: performed independ¬ 
ently, and with loads up to the capaci¬ 
ties of tho motors may be performed simul¬ 
taneously. All the clutches are derated 
pneumatically to Insure quick and sure en¬ 
gagement and release. Four 200 horse¬ 
power motors arc used for propelling tho 
madhlne, and two of 15(1 horse-power eHCh 
for hoisting and for operating machinery. 

Tho propelling motors are controlled from 
each end of the car, and all four may bo 
used for traveling, or, if desired, only tho 
two at either end They are c'liiwlile of o|x>- 
rating safely on llnctuutlons of line volt¬ 
age between <‘100 mid’ 750 volts, direct cur¬ 
rent. For Intermittent and emergency 
service, us might la- required with the 
third rail out of commission, or when 
suitable cable conni«ettons could not bo 
mndo with the feed Hue, there is Installed 
ou tho crime a hlgh-cntiaclty storage bat¬ 
tery, consisting of 2,'I0 cells. It has a 
capacity of 75 umi>eres for N hours with 
a maximum discharge rate of 860 amperes 
for 2 hours. 

On a formal test, conducted by the 
railroad officials, the crane propelled Itself 
ot the rate of 34 miles per hour while 
hauling an 80-ton rolling load. On solid 
foundation with outriggers, the cranes < 


. ’ 

ins swinging lf» flegrew. Th» mom was 
designed arid built by the Industrial 
from specifications 
York Central Bailread. ‘ ; ■ . 1 V£- 

The 

E Vfltt Since the "Titanic" dhmrttr trav¬ 
elers have looked wits mm respect 
upon thow ancient hie monsters (KM come 
down out ot tk» North •achyeer, ec their 
final voyage to the torrid Sooth. Instead 
of eagerly hoping that an leshregmtlt be 
sighted, their preeenoe hi tooted upon 
with apprehension. During the iceberg 
season the North Atlantic to pa tnfltod by 
One of the cranes with lifting capacity of 1M toss. United States revenue cutter* tnthe en¬ 

deavor to locate Icebergs. Tbeaeeom 
ahowed a capacity of 100 tons with a 24-foot 2-tnch peaying photograph shows two huge tcebergs esd the 



"Seneca” and two giant icebergs she has d toc o v w e d . 


radius straight ahead, or 8 feet 8 Inches to either side United States revenue Critter “Seneca," WWM hte Jttst 

of the center, Tho sumo capacity was shown with a discovered them. The find wan mads on Raster Sun¬ 

day. Tho icebergs were moving south 
Wftrd jpip pau, #)[ ocean 

steamers. A warning was immediately 
sent out by wireless telegraphy to aU ocean 
steamers in tho vicinity. The larger otto of 
‘ the Icebergs rises to a bright of over 125 
feet above the water, making the “Seneca” 
appear like a mere pygmy in comparison. 
Tho Government la wring every precaution 
to avert another “Titanic" disaster. 

Fire Protection on Oonui Liner* 
By Dr. Aifrad Grsdeawits 

T HE Increasing development of ocean 
navigation has resulted in attempts, 
on the port of enghteem net only to im¬ 
prove-the technical appointments of steam¬ 
ship* and to augment the comfort of pas¬ 
sengers, but to provide as efficient « pro¬ 
tection as possible against any risk of acci¬ 
dent At the recent London Conference, 
representatives of rill the loading nations 
dUum-MS. agreed upon the moat appropriate mgra- 

venue cutter "Seneca” and two giant loebargx aha has d toc o v w e d . ores to be taken In this connection. On 

account, however, of tho unprecedented 
22-foot radius operating at 12 feet either aide of dimensions of the “Imperator" and “Vaterkwd," the lat- 

the center, and with a 13-foot 8-inch radius swinging eat additions tb their fleet of oesaq Jtners, the Hem 

180 degrees. Without outriggers the capacity was fid hnrg-Auterican Line, in the case of these mammoth ves¬ 
sels, decided to go far beyond the rales 

-— ’- laid down at this Conference, adopting not 

only an Improved and admirably compt®- 
henstve system of water-tight btritensds. 
but a novel type of fire-protection appa¬ 
ratus. 

tt will be readily understood that a 
floating palace, accommodating a popula¬ 
tion of over AQW), should require fkr mare 
efficacious msasores of precaution thaathe 
average liner of relatively modest dfemm- 
' rioriaydhe more do, as any aceUtogt iritre 
' ®*y ririyume tb? proportion* of ■# |eal 
catastrophe. This is why the two repMfe 
la question bare been equipped gntentyto 
accordance with the 'halt jflririi# *»!«»• 
riocthm with the firepresfing «C bfluatag*. 
hut with many user airi -xmkwe''apripSe- 
ments. ' 1 ; 

- ream* esattng,mutt«iWpri 

? : autds iri a.'-atfS^iJS!^SS^^Z 

'/v ^JyE^gSE 

• Usteg tbs smoke feriarai grimed an aiman W, o^' 






















“AMERICAN 


flints an Unknown 
Sense? 


Swne Curious Instances Which Seem to Indicate 
the Tendrils and Roots of Plants 
Have a Mysterious Power of 
Feeling Objects at a 
Distance 

By S. Leonard Bastin 



The pleat leaned over end tiecured a 
hold with it* tendril. 


„ ftalfUt M iawwiedge .(be 

iTOettewilr ocaiM •«*roto matter 


orittfoot impossible, to explain. One of the most 
wotoCtoMti toot* that have recently eon# to light is 


man at 
matter* which tt to dio- 


th* di.scorery that pfenta appear to possum a sped*! 
tt to to« mrir to faint at an explanation of toe 
W to tola eonclostoa, hut we 
tamir U*t pteM* an abto to feel ©bjocts at a 
““ ■" ml' 1 tltot to to im$, they aetaatf they were aware 
acmaansa of a certain thing, even though they 


dtotaaee -Iltotto'to . 

pramMtx of, a 
may twt be In contact at all M may be at Interest to 
SS£Z of to* moat start ling cases which have eo .tpe 

it toe eandew catches flic*. Otoe 


» plant are, of eodro* covered with ten- as was 


inches, and during the few hours which followed a very 
strange thing happened. The tendril, which at first 
was held between to* leaflets, where it had been devel¬ 
oped, dropped down to a horisontal position. This web, 
of course, merely a matter of growth, but It was almost 
at onto followed by a very decided movement of the 
tendril toward toe stick. Finally, the whole of the 
upper shoot of toe plant leaned over, meanwhile the tip 
of the tendril was busy making sure of Its hold. One 
could not very well get away from Uie idea that the 
tendril knew, if the word la permissible, that a support 
was within reach. 

Darwin once said that in their clever ways the root 
tips of plants seemed to evidence as much intelligence 
en In the lower animals. The follow¬ 


er. 

m the foli¬ 
age at the sundew 
ltoe another re- 
JMrkdbla charae- 
toristtc. If a fly to 
mm about half an 
into from *«y e* 
tbs leaves a most 

happens. After a 


dew leaf has moved 
perceptibly toward 
tte vtettm. Soon toe 
cruel tentacles have 
actually rose bed 
to* unhappy fly and 
are man to be alow* 
Ip moving round 
their pmy, There 


•toflpfc «** **th 


Atto «f the inwot ’ 



Hew the hssel root* went 
down through the willow. 


tnim A tow flmhto 
wriggtos «f»d toe fl? 
to dead. Winn one 
come* to think of 

S mtn iSit "tow5 He fern Mat down n root on toe outride e( torn 
be *We te go in pur- pot d*wu to the wnt*r M the amnsr. 

onto of toe prey in /.V ^ 

the manner Uidicsted, Some plants are very unecrupu- lag tartauees show that the groat scientist was stat¬ 
ions; unable to sscur* n Jiving to their own account, log to*-toss .very rnHdly. 

they prey upto to* met* hard-working of their fellow*. Sometime* meats find themselves in very awkward 
fluto la the dodder, a most virulent parasite, which, ritoMtoma- Such was toe tote of a hasel bush, the seed 

apart from the Sm few wftta of its existence, has no of tttoto had been plated in the upper part of an old 

roots or Mavw and exist* as* blood sucker on other ■ Willow tree, Now thro* wee a certain amount of will, 
, piante. The amd Of tUHodfler geminates in tbs soil, formed of decayed to* vs, wbaje the seed of the hazel 

* “ * -““ *—-Now tpea stWtedi and for a tone tb» was sufficient for the 

Meta at tfas bush. But a* to* plant Increased in size 
to* afeed tor more root room became Imperative. Yet 
il, ‘toee waa atoll 12 toot above the ground. Now 
A thing happened, far the hasel bush started to 
riwris *0 toe SOU beneath. These traveled dowu- 
"togh toe hollow trunk of the willow, and finally 
Mrground. Wh#f» tots occurred the hazel bush 
ctfto* tree started'h) flourish with renewed 
moment Of Writing threatens to be- 
proeperoas/ttom U> host. Another strange 
giant growtof down to soil many feet Im- 
Itoto Africa. This was a states 
.,*» riSmh was rambling over the 
Idiei The coot Wat formed of galvanised 
d *t *B* PdBt toft had eaten its way right 
.^JtoeoooaatoestoM Of to* actus reached this 
team storied totoofl down as i 


and from this arises a curious tHresd-Uke growth- No* 
: %m of vitaMtopartowm thht the young dodder should 



tlty of roots through tbo holo to the ground Ismcath, a 
distance of 1) feet. We may take it that the plant wiis 
not satisfied with its existing accommodation, and the 
soil in the shed (which happened to be nice soft mold) 
offered a tempting medium for fresh root activity. Hut 
how on earth could the plant know that It would reach 
the ground at the end of the Journey through the air? 

A few years ago some plants of the tropical creeper 
known as monstcra were established in a greenhouse 
These plants arc very fond of rambling about the roofs 
of the structure in which they are growing, and will 
often send down roots to the ground. In this particular 
case the plants made no attempt to develop their aerial 
roots until they were over a large water tank. Then 
the roots jWere produced In abundance, and these 
traveled down 
through the atmos¬ 
phere and finally 
reached I heir goal 
many feet beneath. 
In another ease a 
little fern sought 
out some water 
with an Intelligence 
that seems to la- al¬ 
most uncanny The 
plant was growing 
in n |>ot, which was 
kept standing In a 
saucer; I he latter 
was always well 
filled with water. 
Now one may hup- 
pose that the fern 
did not havo a snin¬ 
dent supply of wa¬ 
ter to meet Its 
needs lu the nrdl- 
usry way. and 11 
determined to g e t 
into touch with 
that In which the 
pot wus standing 
Accordingly, tin* 
plunt stmt down a 
special root, on the 
outHtdv of the pot 
to the water in the 
saucer. 

I n conclusion It Is 
Interesting to call 
to mind a very 
striking wise of root Intelligence which was observed 
fay that celebrated botanist, Dr, Oarpeutor The in¬ 
stance has never ticen explained, and It may perhaps is* 
a good plan to give the original description, which was 
published In 1H00. It is as follows: “111 a little hollow 
on the top of the shell of an old oak (the outer layers 
of which, however, and the branches arc still vegetat¬ 
ing) the seed of a wild service tree was accidentally 
sown. It grew there for some time, supported, as it 
would appear, in the mold formed by the decay of the 
trunk on which It lmd sprouted; but this being Insuffi¬ 
cient, It has sent down a largo bundle of roots to the 
ground, within the shell of the oak These* roots have 
now increased so much in size*, that as they do not 
sub-divide until they nearly reucii the ground, they 
look like so many small trunks. In the soil, however, 
toward which they directed themselves, there was a 
large stone, about a foot square, and, had their dlrec- 
tion remained unchanged they would have grown down 
upon this. But about half a yard above the ground 
they divide, part going to oue side, and part to the 
ether; and one of them branches into a fork, of which 
oue leg accompanies on© bundle, aud one the other; so 
that on reaching the ground, they inclose (he stone 
ou the two sides of it." 


s trailing cactus sent down its 
sots through a hole in the roof. 


























Subjecting a chain of suspension iunlatora to a 
break-down teat. 

Evolution of the High-tension Inaolator 

L ESS than a Quarter of a century ago the first alter¬ 
nating current power transmission line was erected 
In the United Staten. The current wan transmitted at 
8,000 volte, which was considered very high pressure 
In those days. With that beginning the development of 
high-tension transmission lines progressed steadily, tin- 
til by the end of the century, 60,000 volts bad been 
reached. Then, for a time, there was a halt. A seri¬ 
ous obstacle was encountered. The development of gen¬ 
erating and transforming machinery had outgrown the 
development of Insulation and the former had to wait 
for the latter to cntch up When a new system of insu¬ 
lation was discovered, high tension took up the march 
again and there was steady progress, until, now, we 
have transmission lines of 150,000 volts and consider 
250,000 volts not an impossibility, but a probability in 
the course of the next few years 
The making of an Insulator may seem a very simple 
thing, involving merely the quantity of insulating ma¬ 
terial plaoed between the conductor and the support 
That was the first idea, but it was soon found that 
insulators exposed to the weather accumulated impuri¬ 
ties, dust and the like, so that when they became wet, 


1 m p e rfect, 

but never J-L - th el ess a 

pat b—for | |W| | H leakage of 

electricity. Then more 

attention W was paid to 

the shape of the insula¬ 
tor. It was formed with 

a n n m b e r Suspension insulator and of petticoats 

so as to in line damp. crease the 

under sur faceon 

which dust and rain would not be liable to collect 
With Increase of voltage the Insulators lteoame larger 
and larger and the petticoats more numerous until 
finally they became so cumbersome as to present 
serious mechanical difficulties in their construction 

and In the maintenance of the poles upon which they 
were mounted. 

The use of higher voltages also developed other weak¬ 
nesses. Olass was found too brittle and liable to break 
with variation of temperature, Furthermore, it was 
easily wetted, so that In rulny weather a film of water 
would form upon It. Porcelain was substituted for 
glass and found better in many particulars, but its 
chief insulating quality lies in the surface glaxe. When 
this is cracked—and it is liable to be cracked by action 
of the weather—moisture entering the cracks will ex¬ 
pand when frozen and rupture the insulator, resulting 
in a short circuit. Unfortuuately when a high-tension 
line is short circuited, surging is set up which is liable 
to rupture other insulators along the line. The effect 
Is cumulative, so that serious damage may result from 
one defective insulator, A search was made for better 
insulating material, and a number of compounds have 
been discovered which show greater mechanical 
strength, which are unaffected by temperature changes 
and which, being of an oily nature, are not readily 
wetted with water; that is, tho water collects iu drop* 
rather than lu a film over their surface. 

But the problem was more than one of material 
only. It was a mechanical problem. The pin type of 
Insulator had been outgrown. The next development 
was to suspend the Insulator from the cross arm, la. 
stead of supporting it on a pin. Because a flexible 
support tan be made much lighter than a rigid one, this 
reduced the weight on the cross arm at once. The 
conducting wire could be (supported at a greater dis- 
innee from the cross arm than was possible before. 


Flow of sparks mod the Atria of two tan- 
later*; the top disk is punctured. 

Furthermore, a chain of insulators could be us 
place of a, single, large, rigid insulator, this i 
type of insulation now In common use on higb-to 
lines, the only objection being that the line Is a 
sway in the wind and might come in contact wil 
support This may be prevented.by proper ap 
and the use of lateral gify lines also made up at c 
of Insulators known as “strain" Insulators. 8tU 
other method is to “dead end" the conductor at 
pole by means of "strain" insulators, using short: 
to flatty the current past thcr cross ami. Boti 
"suspension" and the "strain" types of insulators 
siat of disk* formed with petticoats dr flanges a«fl 
Disked with hooka at each side, to permit of comwattnc 
any number together in a aeries kmc enough to pfbfMo 
the desired Insulation. The serla* is often "gesstod" 
from a large insulator at the conductor ton emaflbbs 
at the support thus reducing weight gad at th*«M* 
time Increasing th. insulating qaaHttee of tbeseriss. 

The accompanying detail drawing. 1Uutfttoth**’ V 
eras .Of porfSctUB to #hlch the pteeoiriHlay Hi;■ 
have beea tteveloped., The eoostmt^me ate theAAb' 

tio* of Ur. 
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THE ELECTRICAL INDUSTRY 
AND THE YOUNG MAN 


t ago, a party of officials from Ger- 
In plant ofth_e Westinghouse Electric 


Qua day, ___ _ _.__ 

many visited the main plant of the Westinghouse L- 

* «anuf«cturlng Company, at East Pittsburgh. 

Ttwy talked down an aisle that seemed a mile long, 
post dauntless machines where the operators, a number 

Of die German Haiurfrau’t ideal. It was a long walk. 
The most serious member of the party plodded aloof 
without comment Until the end of the aisle was reached. 
Then he turned to the guide and said: 

' big building." 

i taken around a corner and conducted back 
Iftff aisle of the same length, full of men and 
lain the serious visitor said 
‘ ‘ Then he 



.... „ jr continued.. They turned another comer, 

_I walked down a third aisle, and now the serious 

German was getting winded. When the end was reached, 
he mopped his brow and exclaimed, in astonished con¬ 
viction: 

"Achl This must be the biggest building in the world I” 
Now, suppose a young fellow with his career all before 
him—«ay, a liberal arts sophomore, or high school senior 
—wont through the same plant 
Him too. would be impressed chiefly by the size of the 
place, and very properly. For It Is an immense works 
fun Of technical apparatus and processes. It is said to 
be the largest machine shop in the world. Nor Is this 

all of - * --- - 

other cities 
Ayi 
if bee 
netted i 

plants ai 


Still I 
him in 


im in the el 
The elect 


«rs, and millions of feet of floor space, and 
itput distributed all Over the globe—surely 
mud of. 

ight not see the path of opportunity open to 
lectrica! Industry. 

rical business has been called the most 
forward-looking of our great industries. Every day 
more things happen in electricity than in any other line. 
More new devices are developed, more progress is made, 
and electrical service and products touch humanity more 
Intimately. 

The path is there, but it needs to be pointed out. 

Them was a time, certainly, when primitive man’s 
whole Idea of the application of power to work lay 
in canning his few possesions around with him. And 
here begins the path of electrical opportunity. He 
lugged things around until it occurred to him to make 
pack animals carry them, and that led to the develop¬ 
ment of the drag or sled. 

W was a great day when he cut his sled runners out of 
the trunk of the tree instead of from a limb. They turned 
round then instead of sliding, and much friction was 
eliminated. 

For then the wheel was evolved, and civilisation ever 
since baa been pretty largely a matter of wheels—wheels 
and Ways to turn them. 

At first it was human muscle ai the potter’s wheel, and 
wind or water at the mill wheel, and horses on the 
chariot These were the sources of power for centuries, 
and as long as they were retained the wheel that was 
■ got very far flam the power that turned it. 
however, steam was utilised to turn wheels, 
ne power transmission. Wheels could be 
feels by shafts, gears, belts. One big wheel 
tteam engine ran hundreds of lesser wheels, 
irhple factory. . * 

rith steam and the mechanical transmission 
eels were never made to turn each other at 
able distance from the prime mover. It is 
ihfways with wire ropes running on pulleys 
piers teere successful for distances of several 
Able streetcar wsafamillar only yesterday, 
that hydraulic and pneumatic trans- 
rfomising state of de- 
utllized to-day under 

to ■“ th e meChan- 

iSSa^W*. wheel at the mime 
seels at the other end, and the 
m waschanaad almost m a day, 
*on£r ;^«Gct^ty he in Its 
««nmitayer.drMtned of with any 
JMttoidMl and universal form 
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By JAMES H. COLLINS 


heights, down depths, around any maze of corners, and 
to distances that are restricted only by questions of 
economical operation. At one end of the wire the dynamo 
moves. And at the other end these mysterious waves 
that we call ‘‘electricity’’ turn a wheel in a motor—the 
power is available. 

Besides turning wheels, electricity can be taken off the 
wire as light or heat, so it has a three-fold application. 

Electricity is the most flexible form in which power 
can be had. 

It may be generated in enormous quantities at the 
central station, by steam or water, and delivered in the 
tiniest driblets to anybody who wishes to purchase. 

Without electricity, there could be no power in the 
average home. 

But with electric current from a central station miles 
away, any home may have cheap power in any quantity. 
A penny's worth may be bought to sweep a room or chop 
the hash. Or it may be utilized as heat to iron the 
towels, or as light wherever needed. Electricity is avail¬ 
able instantly, at any hour of the day or night, calls for 
no skilled attendant, is under perfect control, clean, safe, 
cheap? and delivers just enough power for the task. 

This flexibility, economy, ease of control and cleanli- 
’ ' ‘ ’ Jhcations of industrial 

electric motor make 

_,__„_.lighter, more efficient 

and better in every way. 

* * * 

The ambitious young man, leaving school and becom¬ 
ing part of the Westinghouse organization, would start 
at the very beginning of the path of electrical oppor¬ 
tunity. But with energy and ambition he could soon 
travel far enough to see that it branched off in two 
directions. 

First, there is the technical end of the business, en¬ 
gaged In developing and improving electrical apparatus. 

Second, the distributing end. which is busy applying 
electricity to a wider and wider range of human service. 

* * 

As the visitor walks through the Westinghouse works, 
he sees a bewildering variety of operations. Metal is 
being molded, forged, welded, bored, turned, pressed, 
spun, ground, polished. Wire is being wound in an 
infinity of ways, and sheets and plates of conducting 
metal built up to complicated patterns. There is a range 
from the gigantic to the microscopic, for in one plant big 
cranes handle parts for enormous turbo-generators, ana 
in another the bearings of wattmeters are being fitted 
with tiny jewels. There is constant talk of armatures, 
commutators, condensers, resistances, alternators, recti¬ 
fiers, single-phase, polyphase—a perfect Babel of tech¬ 
nical terms. 

In the end, however, it all comes down to about the 
same thing. 

No matter what the contraption is called, or how large 
it may be, or how delicate, or complicated, it is likely to 
be just a special device for conducting current along a 
particular path so that it is made to accomplish a par¬ 
ticular form of work. 

Electrical development has been largely the develop¬ 
ment of ingenious paths for current. This development 
of new paths has been going on since Franklin provided 
his kite-string path for the lightning. Each year brings 
new subtilties, and every important new electrical in¬ 
stallation calls for special refinements. So, the young 
min who finds the technical side of Westinghouse ac¬ 
tivities to his liking will have plenty of room to turn 
around in, and unlimited scope for the future. 

Take the electric light, for instance. It began with 
the arc lamp. Close upon the arc temp followed the in¬ 
candescent bulb, in which current had to pass through a 
charcoal filament in a vacuum. Then followed improve¬ 
ments on the charcoal filament. Then the carbon was 
metallized—better yet. Then metal filaments of tungsten 
and tantalum were devised—and improvement after im¬ 
provement on the metal filament. Better, and still better. 

To-day the electrical industry is agog over the latest 
invention In incandescents—the metal filament in a bulb 
fitted with nitrogen vapor, which gives out a glorious 
sunburst of several thousand candle-power, with a 
quality closely approximating daylight 

Another example is found in alternating current— 
peculiarly a Westinghouse development. 

The first commercial electricity was direct current. 
That is, it flowed continuously from the generator in one 
direction along the wires. Direct current was extremely 
limited in scope, because it could be transmitted only a 
few miles, m voltage, or pressure, was low—only 100 
to m volte. So Ithad to be sent over heavy copper 



transmission, the cost of the cables was a barrier against 
its practical development. 

Alternating current, on the contrary, is divided into 
infinitesimal halves as it issues from tne generator, each 
alternate half flowing in an opposite direction, with any¬ 
where from a few to many thousands of alternations per 
second. 

It can be sent at high voltage through small wires to 
great distances—at present practical transmission has 
reached a radius of 200 miles. Its pressure can be 
“boosted" up at any point along the line to maintain 
or accelerate the flow, and when the current arrives at 
the point where it is to be transformed into work its 
pressure can be “stepped down" to any required voltage. 

The Westinghouse organization took up alternating 
cur/ent in its babyhood, when it was largely a scientific 
curiosity from Europe, neglected because nobody be¬ 
lieved it could be made practical, and even regarded as 
dangerous. 

First, a generator producing alternating current up to 
1,000 volts, and capable of transmitting electricity to a 
distance of a mile or more, was built by tne Westinghouse 
organization. 

But how to use it for light and power was another 
matter, because such high pressure instantly destroyed 
any form of electric lamp, was unsafe inside a building, 
and would not turn the direct-current motors then m 

The "transformer" of Gaulard and Gibbs, at that time 
a laboratory freak from Europe, was taken up by the 
Westinghouse organization, and perfected, so that cur¬ 
rent at 1,000 volts could be transmitted over considerable 
distances, and then reduced to normal lighting pressure. 
The first great installation of alternating current for 
lighting was made at the Chicago World’s Fair in 1893, 
and was distinctly a Westinghouse triumph. To day, 
transformers are made in all sizes, for all voltages and 
types of service, up to 150,000-volt giants for trans¬ 
mission lines. 

And with the high-voltage transformer comes the con¬ 
denser terminal, perfected by Westinghouse to lead high 
voltage currents safely into the transformer, and capable 
of handling over 150,000 volts and tested for 375,000 
volts. 

Motors, too, are paths devised to make electricity 
perform many sorts of work, from the little fractional 
horse-power motor that turns a dentist’s dnll up to the 
156-ton Westinghouse electric locomotives used by the 
Pennsylvania Railroad. And to the making of new types 
there is no end. 

The mercury rectifier is another path for current, and 
a mighty interesting one. It is a large glass bulb, filled 
with mercury vapor, and in use looks just like the 
familiar Cooper Hewitt lamp used for lighting. It gives 
the same greenish-bluish light—and is, in fact, a modi¬ 
fication of that lamp. The mercury rectifier takes an 
alternating current at two poles, splits the two halves, 
and sends them out, flowing in the same direction, at a 
third pole, and thus converts alternating current into 
the direct current necessary to charge the storage bat¬ 
teries of an electric automobile. 

The little electric flatiron now coming into such wide 
use for housework is a particularpath for electric cur¬ 
rent, its heating element being designed to transform 
electricity into neat with the highest economy. So are 
the other heating devices for household use. such as the 
electric stove, electric radiator, electric toaster, coffee 
percolator, chafing dish and so forth. 

So are the industrial heating devices found in every 
manufacturing plant—the soldering irons, melting pots, 
welding devices, vulcamzers, sterilizers, heaters ana many 
other conveniences for operation by electric current. So 
are the electric meters, the spark coils and vibrators, 
the controllers and converters, and almost every other 
form of electrical apparatus—paths—all paths. 

The other great division of the Westinghouse organi¬ 
zation is that which distributes this infinitely varied 
product to the world. 

Not long ago, an engineer, visiting East Pittsburgh, 
found that Westinghouse electric generators aggregating 
half a million horse-power were under construction, and 
he further learned that the average monthly output 
of the Westinghouse Electric Company approximates 
one-half million horse-power. 

In 1890, census returns showed that the electrical 
energy used in our factories amounted to less than 
sixteen thousand horse-power. To-day, the aggregate 
is fully five million horse-power. 

in 1890. our street railways used a few hundred thou¬ 
sand horse-power of electrical energy. To-day, their 
total exceeds five million horse-power. 

In 1890, the central station industry was a struggling 
iftfant. To-day, it is employing capital aggregating two 
and a half billion dollars, ana one of thebest banking 







authorities in the United States says It can normally develop at the rate of four 
hundred million dollars yearly for the next five years. 

Figures of this sort could be strung out to any extent. A few big items are given 
here to indicate the scope of the market for electrical products, and » make clear to 
the young man who might find the distributing part of the Westinghouae organization 
most to his liking, what a field lies open to him. 

From the days when alternating current was being developed by the Westtaghouse 
Organization, this “wholesale” side of the demand has been fascinating to the kind of 
young man who likes the human and the technical blended in his work. 

f rom one industry after another has come up problem after problem, to be solved 
by study of the conditions and original designing of apparatus. And the Westinghouse 
organization has not waited for the problems to come, but has gone out into many 
industries and dug them up on its own initiative. 

Special generating, transmission and motor equipment have been made to solve 
these problems, both in alternating and direct current apparatus. 

1 wenty years ago the 1,000-horse-power Westinghouse generators built for the 
Chicago World's Fair were regarded as giants. But to-day, single generating units of 
45.000 horse-power are being buitt by the Westinghouse Company for central station 
arid electric railway service, and promise to become quite common by reason of their 
great economy in producing power. It is largely a matter of developing the market 
for such quantities of power—for a single generator of that capacity would run all the 
men's clothing factories in the United States. 

in steel mills, motors have been adapted to the individual driving of every machine, 
and made fireproof to withstand the hard service. 

in mine and other service, they have been made water-proof, 
in the textile industry, they have been modified in many ways to meet peculiar 
demands in spinning and weaving. 

In railway service, they have been built to give high speeds and great tractive 
power, coupled with maximum strength and minimum weight. 

In machine building, printing, shoemaking, construction and many other industries 
they are provided in every conceivable size and type, for individual or group driving 
of machinery, making possible the purchase of power at the most reasonable prices, 
its use with the least loss, the utmost convenience in running at any hour of the day or 
night, and ease of measuring power consumption of individual machines or departments. 

And every day this wholesale demand for electrical apparatus grows, not only in 
volume, but in breadth and interest. 

As an illustration of that, the enormous field in transportation may be touched upon. 
The electrification of our railroads is pretty certain to come about during the 1 
present generation. Electrification of suburban divisions running out of the largest 
cities has demonstrated the immense economy of the new power, and this is being 
followed up by the electrification of mountain divisions where present operating costs 
are high. Water power is being developed on such a scale as to provide electricity for 
railroads everywhere. Trolley systems are being linked up into true railroad systems 
Electric power is proving to be tne most economical means for developing new territory, 

B service to communities beyond the economic reach of steam roads. Electri- 
n of the steam roads is no longer a technical matter, but one of finance and 
management. Even in water transportation, the electrical propulsion of ships promises 
to be the most economical means of utilizing the high speeds and low costs of steam , 
turbines. ■ 

On top of this there is an enormous “retail" demand—and the still more enormous j 
untouchedf retail field, which must be turned into consumers for the vast amount of I 
current that will be produced by the great electric power plants now just coming into 
operation and still building. 

To market such volumes of power, electricity must be extended not only to , 
factories, but to homes. To put electricity into the homes calls for the highest type ' 
of educational selling. Apparatus is being perfected daily by the manufacturing end 1 
of the electrical business. The electric flatiron, washing machine, heating and cooling 
devices and so forth are ready for the public. Electricity is beyond question the 
ultimate solution of the servant problem. 

The carbon filament lamp was standard yesterday. Originally, it consumed so ] 
much current that it was restricted to well-to-do homes. Then its efficiency was in¬ 
creased, and it came in reach of a wider public. To-day. the new nitrogen lamp is 
cutting current consumption down to as little as one-twelfth the consumption of the 
old carbon filament lamp, and- the use of electric light has been made universal, in . 
theory—with the practice delayed only a little. Small household motors have been , 
perfected in the same way. Likewise household heating devices—and electric cooking ] 
for many homes is a possibility of the immediate future. 

In 1880, the country’s whole output of electrical apparatus was worth only two ' 
and a half million dollars. In 1890, it had grown to only twenty millions. To-aay, a { 
million dollars' worth of electrical apparatus Is produced every day in the year. 

Each development of apparatus, each lowering of costs, extends the field for 
putting electricity into more homes, in theory. 

But. as a practical proposition, people must be taught and persuaded. They | 
must be shown how to use those electrical conveniences which are already within < 
their means, and how a larger capital investment in apparatus will secure lower cost 1 
Of living and greater comfort. 

So the popularization of electricity calls for the highest kind of selling effort. Along 
With the potential home demand, which increases far more rapidly than selling effort , 
can keep pace with it, there is the small industrial demand from manufacturers, mer- I 
chants and business concerns whose requirements of a few motors and electrical tools ' 
do not bring them into the wholesale class. 

To cultivate this vast retail field is not the work of the central station alone, 
though the latter, it is true, sells the current. It calls for the close co-operation of 
the electrical manufacturer, and is a field in which the Westinghouse organization has 
always been active, making studies, developing sales methods and working with the ] 
distributors and users of electricity. i 

If all the demand from homes and small industrial concerns were suddenly to cease, j 
there would still be a lifetime of work for hundreds of young men in taking care of the i 
new retail demand just rising—that for electricity on tne farm. This is coming, surely J 
and quickly, with the electrification of the railroads, the development of water-powers 
and the extension of central station transmission systems into country districts. 

Now, what can the electrical industry do for the young man? 

And what can he do for the electrical industry? « 

It is usually assumed that a business so largely technical needs none but engineers, f 
electricians ana men of technical training. e 

- But that is a very narrow view—quite mistaken. 

To-day, industry is being humanized, both in its relations with the public and with « 
its own workers. New standards are being set and new ideals worked out—ideals that * 
would have been scouted as theoretical and altruistic five years ago. „ 

The electrical industry always needs the young man of general education, broad • 
sympathies, clean life, energy, ambition, open-mindedness, the faculty for getting on 0 
with other men, the ability to look ahead and visualize to-morrow, the man who can i, 
teach and inspire others while he learns and grows himself. 

Electricity’s need for young men is constant, in every department of the industry, " 
both production and distribution. 

Knowledge is an advantage, whether technical or general, and at the same time \ 
is only something to start from. 

The young man himself is chiefly a potentiality, to be introduced into the industry 0 
somewhere, given specific tasks, tried, gauged, placed, developed and advanced according 
to his individual ability. If he has the energy and the ambition, the path of electrical t 
opportunity is open to him. If he is not well placed at one kind of work, he can be 
tried at others—the field is unlimited in its scope and diversity. If he can grow, his • 
development will mean the development of the industry in some detail or direction, £ 
and no matter how fast he may be capable of advancing, there is certain to be plenty ? 
Of room ahead of him, always. 

Electricity is essentially a young man's business. * 

ft is alive all over, both in ideas and in its physical organization. 

It is a business of to-day and to-morrow—not yesterday. g 

Business in general ts very apt to be grounded on personal policy. The opinions l 
and methods and energy of a few loaders prevail. Time and change bring habit and * 
tradition. Conservatism creeps in, narrowing the outlook and limiting the possibilities. . 

But the electrical industry is grounded on scientific truth. It grows on a aoiid basis 3 
Of experiment and research. Being built on actualities, and always subject to correction 
of natural laws, there is no room for the entrance of personal rule, prejudices, habits* Jj 
traditions, the limitations of mere opinion. , *' - 1 S 

As a young manVbusiness it is typified in the Westinghouae atomi ration. From j 
the firet, Westinghouse lias been, aft organization of young men, atiWr, looking into 2 
to-morrow, twifffcPlWj' * thg fateut e. It is a young man's onaniratiowtoma/, 
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“ ‘ Just 1»U «* tost to the first 

W« Sod that toe tone represented by the 
««*»d line is the oetov* of that rsjwe- 
•etofced to the first fine. 

“The waves gradually dtrutolab to length 
•a we go up In the series and the pitch of 
the tone rises, this proves that the length 
at the wa ve determine* the pitch ai the 
Than we observe that the waves 
vary to height, the waves to toe first line 
being highest. They gradually diminish 
height as we go up to the series. 

“Our experiments have demonstrated 
that toe fundamental tone, or the one 
with the highest wave, has toe greatest 
carry lug-power, and that the other waves, 
eetwesenUng the overtones, diminish to 
direct proportion to toe lessening of the 
height. Thus we have Intensity and carry¬ 
ing-power equal to the height of toe wave. 

“Our experiments have shown, also, that 
any Change in the number and relative in¬ 
tensities of the partial tones mates a cor¬ 
responding change to toe quality of the 
tone, and, to,' we have quality dependent I 
absolutely upon the number and relative 
Intensities at toe partial tones. If we 
tote away one partial tone it changes -the 
quality of the tone as a whole, and if we 
ml It makes a vary dec 
Change In the quality. Similarly, If we 
change the Intensity of any am or more 
of the partial tones, It makes a corre¬ 
sponding change in toe quality.” 
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work, It has been at one# our tool, and 
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oux purpose resonance may be defined as 
the reinforcement of a tone by a quantity 
of more or law confined air, the Inherent 
rate of vibration of which Is Identical with 
that of toe tone reinforced. Such a quan¬ 
tity of air receiving successive impulses 
from the vibrating source, or object, comes 
Into vibration itself, tone giving to toe sur¬ 
rounding air a much greater amplitude of 
vibration and consequently greater in¬ 
tensity and carrying-power to the tone.” 

Several improvements In toe manouetrle 
flame tone analyser have been devised by 
ITof. Hal lock. A simpler construction and 
the elimination of much of the rubber tub¬ 
ing of the Koenlg-Helmbolr apparatus 
have brought It to a stage where it not 
only registers more satisfactorily the tone- 
production of the voice, but begins to ful¬ 
fill the long-felt want of a recorder of the 
tonal quality of musical Instruments of 
every charade:, and especially of tooee of 
the string family—toe pianoforte, the 
violin, the 'cello, etc. 
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America’s Telephones Lead die World 
Service Best—Cost Lowest 


/Jwr LuxtnJX 'V' 


fr** jSkcTbcvi/ Zndvtfn'** * 



From '•/.« Am Pfem A Naniet," Parle 

“Bat today I found 1 Had to talk with 
Saint-Malo, and, wishing to be put through 

quickly, 1 had my name inscribed on the 

watting list first thing in the morning; the 
operator told me—though very amiably, 1 
must confess—that I would have to wait 
thirteen hours and ten minutes (you am 
loading it right) in order to ha put through." 

Herr Weniel, u, the German Diet. 

“I refer here to Freiberg. There the 
entire telephone service is interrupted at 9 
o'clock p. tn. Five minutes after 9 o’clock 
it is impossible to obtain a telephone con. 


Hen Haherlani. Deputy, in the Relchtlag 

‘‘The average time required to get a con. 
section with Berlin is now IW hours. Our 
business life and trade suffer considerably 
on account of thia lack of telephone facili¬ 
ties, which exists not only between Dus- 
seldorf and Berlin and between Berlin and 
the West, but also between other towns, 
such as Strsasburg, Antwerp, etc." 

Dr. R. Luther, In the Drainer Amcttyer 

“In the year 1913, 36 years after the dit. 
covery of the electro-magnetic telephone, 
in the age of the beginning of wireless 
telegraphy, one of the largest cities of Ger¬ 
many, Dresden, with half a million inhabi¬ 
tants, is without adequate telephone facili- 


Real Average Cost of Telephone Service 

per year to a subscriber in the United 
States and European countries 
(based on official reports). 





Theme are the reasons why there are twelve time g am marry t 
phones for each hundred versons in the United States as in Eurt 




American Telephone and Telegraph Company 
And Associated Companies 
One Policy One System Universal Service 


HOW TO BUILD A S H. P. GAS ENGINE AT HOME 

In Scientific American SupplementI, 1641 sod 1642. E. F, Lake describes simply and thoroughly how a 
five hone power gas engine can be bulk at home. Complete working drawings are published, with exact 
dimensions of each part. Price by mail for the two Supplements, 20c. Order from your newsdealer or from 
MUNN * COMPANY, Inc._ PubU.her, _Ml BROADWAY, NEW YORK 
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_ ' CYCLE CAR 

CYCLE CAB parts, motors, ftwntf, hobs, rims, 
'ranamuMions stowing S**rs, etc Cstsisf ties. 
KKR IIHOW. Cos Cob, Can 


Solder* and Soldering 
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hub creu oil, Dsptiirs, ohmmo, ul 
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la the rear part ul thepremenade 4 
there Is a guard-house and central its 
for all fire .alarms. live professional 
perin ten dents, trained at tte Kiel STr*. Bri¬ 
gade, under the gntdaoee at s wepoaritrte 
chief officer, have been intrusted with a 
well-organised watching and patroRtog 
service and with the upkeep «t all ton 
alarms and signaling apparatus on board. 
There are In all 400 fire alarms oanverg- 1 
log toward ua annunciator board la m\ 
guard room. These electrical fire alarms, 
which are arranged to work automatically 
at u given tempers tare, are installed not I 
only lu the cabins and saloons, bat, with 
wise foresight, lu the less frequently need 
holds, refrigerating chambers, post ofl 
und storage rooms. 

As regards the rooms destined tor 
crew, another step was taken to Insure 
greater safety against fire, by the in¬ 
stallation at automatic sprinklers, 
are 800 sprinklers of this kind aboard the 
‘Imperiitor.” As soon as some of them 
actuated automatically, the pressure In the 
pipes decreases, thus operating an elec¬ 
trical alarm at the central station. The 
extlugulsher pipers are In their tnro 
nectod directly with the general sea-water j 
conduits, thus providing always rite water j 
required to produce the necessary head 
and dispensing with any special pump la 
the event of an outbreak. 

Inference should also be made to the 
Rich apparatus, arranged to work with 
carbonic acid instead of with steam aa 
heretofore, and to the new Draeger appa¬ 
ratus, both of which, it will be recalled, 
won the Scientific American Safety 
Medal. These, In conjunction with the 
customary KOnlg smoke helmets, are bound 
to prove most helpful in the case of smoke j 
production. 

Evolution of the High-tension 
Insulator 

(Concluded ]rom pace41*.) 

the development of high-tension insulation, 
be being the Unit to make successfully, 
and on u commercial basis, high-potential 
insulators from a material other than 
Blass or porcelain. It will be observed 
that the suspension members are Imbedded 
lu the Insulator and Interlaced, so that 
should the Insulating material be shat¬ 
tered, the Hue would still be supported 
by a chain made up of the suspension 
members Owing to the swivel form of] 
the terminal, two or more units may be] 
connected or disconnected In the fraction 
of a minute, no special tool being required 
to o|N-rate the connecting nut, as a plain 
wrench, u nail or even a piece of wire may 
lie employed. The clamp, which is shown 
suspended from one of the insulators. Is] 
formed with flared ends to prevent crys¬ 
tallization and jiossible breaking of tbej 
conductor as It Is swung back and forth 
by the wind. The disk or suspended type 
of Insulator has become so standardised 
tlmt it Is used ou all llnee operating above ] 
50,000 volts, and even on lines of 44,000 
volts lu some Instances. The 10-Inch disk 
“strain” and "suspension" Insulators here 
Illustrated have been tested to show a 
puncture value lu oil of It 
of 100,000 volts when tested to dry arc 
value. The rain arc value la *5,000 volt*, 
Hue voltage 25,000 volte and 
value 20,000 pounds, while the weight ts 
not 11 pounds. 

A New German Ufe-savlag Coatume 

as exhibited at the International Confer¬ 
ence on the Safety of Life at Sea, In Lon¬ 
don, by Its Inventor, Paul Basehke, a tailor 
of Breslau, It Is made of a 
of aluminium and rubber, with 
belt around the body under the 
outfit includes a poach Intended tp eon*] 
tain supplies of food and drink. The tte 



ventor demonstrated his 
Thames. lie adjusted the shit In 
three minutes, jumped is the river, where 
the costume kept him a&»£ a»d pewwBed 
himself In any deelfed dtredtJanwtth *, 
pair of paddles. Taking 
pouch, he lighted It aftfr awT 
the time he remained fe the 
« minutes. He eU&aed 'that 



SCHOOLS AND COLLEGES 




TUN DISPLAY MANAQBBS TBLL 


MThUwIM SI-243 W.3M Sl. flbw MOr 


LEAW Tiro"'^ , A ' WAtClAiAg l 

iSnsm 

tS tSs«« .riSSiSw, 


K RAT trap 
R 
I 

P _____ 

/ “^58 RATS 
1 n I 

; “acSStts wanted 



























Scientific 




HOSTING A 105-TON BOILER INTO THE "BRITANNIC" 

The Latest Design in SupenDreadnaughts 
Interesting Experiments for the Home Scientist 
The tt Vaterland ,t , the Biggest Ship in the World 


Vol.CX. No. 21 
M**S3, 1*14 


Munn & Co., Inc., Publisher* 
New Yctk. N. Y. 


Prlco 10 Conto 
$3.00 A Yoor 



SxtyMiles an Hour 
andNoStops-Or 







Why are Delco Equipped Cars So Eagerly 
Sought After by Intelligent Automobile Buyers? 


Why is it that before the end of the season 
Delco Equipped Cars are almost invariably 
oversold? 

Why is it that Delco factories in spite of their 
constantly increasing output have never been 
able to supply the demand made upon than? 

Frankly—it is because more than 115,000 
car owners have so emphatically demon¬ 
strated Delco efficiency— 

Because—owing to the fundamentally cor¬ 
rect principles upon which Delco engineer¬ 
ing is based, the owner of a Delco Equipped 
Car is practically certain of perfect cranking, 
lighting and ignition no matter whether he 
drives his car sixty miles an hour with few 
stops or fifteen miles an hour with many 
stops. 

There are three underlying principles of suc¬ 
cessful electrical equipment for a gas car— 


First—Its ability to maintain a fully charged 
battery, no matter how fast or how slow 
the car is driven. 

Second—Its ability to stand up under the 
excessive strains and stresses of hard 
driving. 

Third—Its adaptability to the particular car 
upon which it is used. 

The simplicity and correctness of Delco de¬ 
sign—the almost unbreakable character of 
Delco construction and the wide range of 
Delco efficiency have back of them the 
testimony of three years of actual service on 
the very highest type of American cars, and 
the experience of more than 115,000 
thoroughly satisfied owners. 

That is why this season as in former seasons, 
the demand for Delco Equipped cars is 
greater than the factories can supply. 


The Dayton Engineering Laboratories Co. 
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mproved kinematograph target apparatus tiaad in England to train sharpshooters. 


Training Ma r k smen by the Kinematograph 

F ob some yen in past considerable Ingenuity has been 
expended In the effort to turn the kinematograph to 
distinct value in the'training of marksmen. Unfortu¬ 
nately the problem was attended with many peculiar 
dUHcultiea, that of accurately and Instantaneously re¬ 
cording a hit upon the moving subject being the most 
elusive. In order to render the application of any pro¬ 
nounced value, both to the recruit and to the offleer 
in charge, it Is imperative that the hit shall be shown 
upon the screen. 

Recently such a system has been perfected in Eng¬ 
land, and has met with warm approval from military 
experts. Briefly, the system comprises the projection 
of pictures upon a moving screen, which Is perforated 
by the bullets, the hit being revealed by a light show¬ 
ing through the puncture, and the picture being held 
stationary for a few moments to enable the full results 
of the hit to be observed. 

While the apparatus Is necessarily somewhat Intri¬ 
cate, its operation Is extremely simple and automatic 
throughout The projector follows the usual lines with 
a few medal attachmentsJo adapt It to this applica¬ 
tion. The screen to of special design, and to formed of 
traveling rolls of paper, the movement of which to con¬ 
trolled by the lantern maehantom, 

The essential feature of the invention to » very sensi¬ 
tive microphone, which la connected to a delicate relay. 
The microphone Itself to setup above the screen out of 
the flrlng Ha*, Wheo a shot to fired the report of the 
4to$fcacat la caught by the microphone and brings the 
fftoy toto operettas. Thto rebty controls a magnetic 
UluMl Placed upon the motor drive of the projector, 
the sound <rf the shot, twa dutch to brought into 
opawUMt, «ho drive to tatemmted. and a powerful to- 
riantaneous brake appltod to arrest the movement of 
Oto j»o»wlor, wlth ih« result that toe image of the 
Olmat wWtfetbe marksman flredujwo the screen step* 
to toegatg p^ndito tu a^ stationary Image 


Bpeed. Consequently, although the picture Is stationary 
upon the screen the light is Intermittently cut off as in 
ordinary klnematography. 

While the microphone and relay are essential parts 
of the Invention the screen moving mechanism Is In 
every way as Important The screen itself Is carried 
uJxhi the face of a large Iron box, the back wall of 
which forms an impenetrable obstacle to the bullets. 
The front space of the front wall of thlB chamber Is 
Ailed entirely by the screen. At the bottom Is a roller 
on which the paper to colled. The free end of the paper 
to then carried upward to the top of the space, where 
It to passed over a second roller, and down once more 
to be wound upon a second bottom roller, mounted above 
tbe first one. Consequently, as the paper to fed upward 
and round the top roller It descends to tbe third roller 
to be colled up, and aa the movement of these two lower 
rollers Is Identical and aynebronous the tension of the 
paper to maintained. In this way two traveling thick¬ 
nesses of paper are provided, tbe foremost moving up¬ 
ward and the one behind moving downward. Tlie move¬ 
ment, however, to not continuous, hut intermittent, and 
to governed by tbe mechanism acting in conjunction 
with tbe microphone and relay. 

But In addition to the foregoing two thicknesses of 
vertically moving paper there to a third sheet Tills 
to colled at one side upon a vertical roller, ptiHsed across 
tbe screen space behind the two above-mentioned thick¬ 
nesses of paper and wound upon a second vertical roller 
at the opposite side. This sheet to employed to serve 
as a stiffener to the two thicknesses in front, am) to 
kept very taut It also reduces the possibility of show¬ 
ing a repeat hit Tbe sheet to moved by hand at vari¬ 
ous intervals, according to the extent to which tbe 
target to used. In some instances movement of an 
Inch or two In a bortoonfal direction once an hour to 
quits adequate. It will thus be seen that the screen in 
reality comprises three thicknesses of paper super¬ 
imposed vertically, two of which travel In a ver¬ 
tical direction, while the third moves in a bortoontat 
tot. V 

Behind the screen, within the steel chamber, but out 
of tfcs Ariag llna, powerful electric arc or Incandescent 


lamps arc fitted. Thus the Interior of the chamber Is 
brilliantly lighted, but this fact to not apimreut from 
the front because the pajier screen forms an opaque 
wall. 

When the shot to tired It penetrates the three thick¬ 
nesses of pa|>er, and the light placed Iteblnd showing 
through the puncture Indicates exactly where tbe bullet 
has struck As the picture at this Juncture to station¬ 
ary upon the screen, it to possible to determine at once 
from tbe position of the shot-hole relative to the subject 
of tbe picture whether the shot was effective or other¬ 
wise. For instance, If tbe picture represents a sharp¬ 
shooter flrlng from behind cover, tbe offleer can ascer¬ 
tain immediately whether bto man at the flrlng line hit 
hto opponent, and if such were done before the latter 
fired. 

The duration of tbe period for which (be picture 
stands stationary to governed from a control board, 
which Is automatic in Its action. The relay connected to 
the microphone Is mounted at Its base. At the extreme 
top are coils serving as magnetic blowouts to quench the 
Induction spark of the screen-shifting mechanism, which 
to a solenoid automatically operated from this point. 
Immediately below are timing solenoids and a dash pot 
and plunger. As soon as the projector mechanism to 
arrested, and the picture to brought to a standstill upon 
the screen, this plunger commences to move. When It 
has reached the limit of Its travel it re-establishes con¬ 
tacts, which nets the screen mechanism In operation. 
By varying the travel of this plunger the stationary 
period of the picture upon the screen may be varied 
within certain limits, according to circumstances. 

Tbe screen mechanism to very simple. On the hori¬ 
zontal roller upon which tbe paper to coiled to be un¬ 
wound Is n ratchet and pawl movement actuated by a 
solenoid. When the plunger on the control board re¬ 
establishes contact the ratchet of this screen roller to 
moved, and the outer sheet of paper moves upward for 
a distance of one eighth of an inch, the return or second 
sheet moving a corresponding distance downward simul¬ 
taneously. As the two sheets are displaced hi opposite 
directions the shot-bote in each, through which the back 
(CmmIimM m> jmjm 4.1a.) 
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Energy from the Sun 

I N’ rfew of.the fact that the huu delivers energy 
to the earth at the rate of 7,000 horse-power per 
acre, It 1 h not surprising that the problem of devis¬ 
ing a motor which shall transmit this energy Into use¬ 
ful work has proved an attractive one to the experl- 
mentallst, as a study of the flies of the Scientific 
Am mi can during the past few years will show. Thus, 
in California there was erected a plant In which the 
heat rays were made to converge upon a steam boiler, 
that generated sufficient steam to run an 8-horse¬ 
power pump—this plant being an elaboration of Erics¬ 
son's early experiments upon which he Is credited with 
having spent $100,000. Two more modern and per¬ 
haps better-known Installations are those erected at 
Philadelphia, and later at Meadl, Egypt, the plants In 
these two experiments being designed on the principle 
of concentrating the sun's rays upon a boiler of large 
area and very low pressure. 

An analysis of the Egyptian plant, made by Mr. A. 
8 . B. Ackermaun, B.Bc., In a paper read recently 
before the Society of Engineers In Tmndon, shows that, 
while these experiments have decided scientific inter¬ 
est, they give but little promise of the commercial 
success of the sun motor. The temperature of the 
sun Is estimated to tie about 11,000 deg. Cent., and, 
theoretically, about 05 jier cent of this should be con¬ 
vertible into work, The energy convertible Into me¬ 
chanical work falls from 05 per cent of 7,000 horse-pow¬ 
er per acre to 25 per cent, or say. 1,750 horse-power per 
acre. Even this amount cannot by any means be real¬ 
ised in practice. In some regions the atmosphere cuts 
It down by nearly fifty per cent, though the loss is 
considerably less in arid areas. 

Receutly Mr. Ackermann made a series of trials at 
the Mead! plant which extended over three weeks; 
(luring which he was able to record as the highest 
output only 10.1 pump horse-power from a sunshine- 
absorbing plant covering seven-eighths of an acre. 
That Is to say, he recorded less than 20 pump horse¬ 
power, as against the 6,000 horse-power which would 
have been obtained from a perfect motor, capable of 
utilising the attn's radiation direct. In the Philadel¬ 
phia plant, in a test lasting for flve hours, Mr. Acker¬ 
mann obtained results equivalent to the development 
of an average of 18.54 horse-power from a sunshlue- 
absorlier of 0.41 acre extent The maximum develop¬ 
ment in the test was 26.8 horse-power and the lowest 
8.6 brake horse-power. 

These results show how little promise there Is of ob¬ 
taining mechanical energy from the sunshine on a com¬ 
mercially economical scale. Such plants as these 
at Philadelphia and in Egypt suffer, in an exaggerated 
form, from the drawbacks attaching to wind power, 
namely, the great area occupied, the costly cumber- 
somenew of the plant, and the great variability in 
the rate of power production. A windmill 40 feet in 
diameter has an output of about 8 hone-power, and 
costs $200 per tory-pewer; and It cun Be relied upon 


mmmeximm 

to work not more than one third of the total number 
ot hours to the year. 

In the Meadl plant the five steam generators con¬ 
sist each of a huge mirror 201 feet long by 14 Beet 
lu width, which concentrates the rays on a cast-iron 
bolter, 8% inches by 14% Inches by 306 feet tong. 
The mirrors are mounted mi rollers and follow the 
sun from east to west The plant gives the best re¬ 
sults when working with a steam pressure of 6% 
pounds gage. In the Meadl test toe engines did net 
work well, and the steam consumption was very high. 
But even with low-pressure turbines the output In 
brake horse-power would amount to an average of ouly 
70 brake horse-power per acre This means that a 
WMO-kllowatt plant would call for a gathering ground 
of nearly 14 acres, and even this would be available 
at the above rates for not more than about three thou¬ 
sand hours per year under very favorable climatic 
conditions. 

Of course there would be a great Increase in toe 
output. If the steam pressure were raised, say, to 200 
pounds per square Inch; but since a sun motor must 
be placed In the open air, the Increased losses due to 
convection would greatly offset any gain due to the 
higher pressure. 

Construction of Battleships at Government 
Yards 

T HE question of the wisdom of constructing bat¬ 
tleships at Government yards once more has 
been the subject of debate in the HouBe of 
Representatives, when the arguments In favor of the 
policy were strongly urged by Representative Fit*- 
gerald of New York. For many years the Sowntific 
American has advocated the policy of having at least 
one battleship under construction at one or other of 
the navy yards; and the arguments which we advanced 
many years ago when the subject was first under dis¬ 
cussion are valid to-day. 

The country has at least one yard, that at New 
York, which Is fully equipped for building dread¬ 
noughts of the largest sixe. In fact, tbe keel hah just 
been laid of a ship which Is to-day the largest under 
construction for any navy. There have been succes¬ 
sively built at this yard, during the past twelve years, 
the “Connecticut," the "Florida,” and the "New York." 
The work on each ship was absolutely Unit-class, and 
in the case of each there was an Increase in the 
rapidity of construction over its predecessors. 

Tbe principal arguments in favor of Government 
construction are, first, that a spirit of healthy rivalry 
is promoted between the Government and the private 
shipbuilding yards, and, secondly, that tbe construc¬ 
tion of a battleship serves to keep together a large 
navy yard working force, which. If there were no 
such work on hand, would have to be more or less 
broken up and scattered during the slack senson. 
As to the first condition, it is sufficient to refer to 
the facts brought out by Mr. Fitzgerald tliat, when 
tbe Government yards were first utilized for the con¬ 
struction of battleships, contractors took from 36 to 
40 months In excess of tbe contract time In which to 
complete them; whereas to-day vessels authorized for 
the Navy, because of the keen oonqietltion of the Gov¬ 
ernment yards, are completed within the time fixed by 
contract 

The advantages of maintaining a large working 
force of skilled mechanics, continually, at such a yard 
as New York Is self-evident. Now that ho many of 
the minor repairs are done aboard ship, there Is not 
sufficient overhaul work at the yards to keep the force 
up to Its full quota. That the private establishments 
understand full well the economic value of holding 
together a thoroughly drilled force of workmen Is 
proved by the fact that they will often, In slack times, 
take work at cost or very little above cost merely for 
the sake of holding their forcea together and keeping 
their plant In operation. 

There Is the further and very forcible argument that 
la the, event of hostilities, when the yards have to be 
suddenly worked to their fullest capacity, the exist¬ 
ence of a large body of trained and well co-ordinated 
forces would be of inestimable value. 

CoL Rooueveh’s Discoveries in Sooth America 

D URING the last two or three years the north¬ 
ern drainage slope of toe Amazon basin baa 
been much more fruitful than the southern of 
geographical discoveries, Including the notable achieve¬ 
ments of Hamilton Rice, Koch, and Farabee It la 
therefore a matter of special Interest that toe Brazilian 
expedition of the American Museum of Natural History, 
led by Colonel Rooeevelt, has traversed a long stretch 
of virgin territory among the southern tributaries of 
toe great river, and made important additions to the 
map in toe very heart of toe region which most con¬ 
temporary cartographers mark “Unexplored." Colonel 
Rooeevelt was accompanied by the experienced natural- 
lsts George K. Obento and Lap It Miller, of the Aj$ft|.* 
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iBtoto • 

the explorers wHectod o 

besides a number of R_,. . ..... 
stately to region* not vwvtrta* « 

The principal geographical aridem 
torn to claimed to have been the a 
nearly a thousand miles long, thee 
bad previously heat) ante vaguely InmlM 
and which on account ot Its profaf 
had acquired the-name Duvida (“I—„ T , . 

net's description-of tola stream to «a fallow*: 

"The upper part of Its course togs utteffr * 
to anybody except the wild Indiana along its banks, 
while the lower part was known to a tew robber nm* 
wOy. the rivet takes Its rise to the high uplandsof 
the western part of the state of Matte terosto, fast 
north of the thirteenth parallel of eoufhlatitofle, and 
between longitude pp «nd 60 west of Greenwfcb. 

"We embarked U latitude 13 degrees * minutesouth 
and longitude 60 d< 

"Tbs riSef ran i 


15 minute** 
way douhOuj 


almost due north Into the Riser 1,.........,, _ 

entrance was at about 5- degree* «0 atgABte, tooth 


“In latitude 10 d . _ 

tbe mouth of a big affioent flowing from tbe right 4nd 
In latitude 9 degrees 40 minutes south we eater to the 
mouth of another affioent flowing from the left, 

“The Duvida River to point of volume la torn the 
Rhone, the Elbe, or the Hudson, but to too much Broken 
up by rapids to be navigable except to the tower parts. 
In about 7 degrees 80 tetostes south latitude .t|,Joins 
another river, practically the same aria, flowing from 
th» right 

“From about 11 degrees 48 minutes to 10 degrees 48 
minutes south latitude the course of the DuVlda la ah 
mutt an unbroken series of rapids, them being no clear 
day's run without rapids." 

Though not questioning Roosevelt's good *0*4. eeveral 
geographers hare expressed doubtsae to the MOUfacy of 
tho statements above quoted. The Madeira wear, of 
which the Duvida Is said to be a tributary, to hot only 
well known, hut regularly navigated by steamer* ter 
above the point where the Rooeevelt party Utahn* to 
have entered it from the newly found river. How 
could this great tributary have hitherto remained un¬ 
known to the many people who travel up and down tbe 
Madeira? An unnamed explorer whose views are quoted 
at length in the English press suggests that the Colonel 
may have sailed down the Tapsjoa, while Sir Clements 
Markham Is inclined to think that he descended the 
Canuma, the greater part of which ha* never been ex¬ 
plored. In either cam, as he undoubtedly entered the 
Amazon by way of the Madeira, he must hare reached 
tbe latter by some unknown cross-channel, or, according 
to one suggestion, by way of a temporarily flooded low¬ 
land. The Journey was made at tho close of the rainy 
season, when, as Is well known. South American rivers 
Indulge in curious freaks. 

The best maps of the Amason region, such as MeRo’s 
"Atlas do Bra*11," the large Olavo Frelre map, and 
tbe great German atlasee of Stlelsr, Andrea, eta, throw 
little light on this question; to fact, a comparison of 
these maps with one another shows unmistakably that 
the cartography of the whole region where the Daridft Is 
supposed to run Is, at present, merely conjectural. The 
reported starting-point of the canoe Journey corresponds 
closely with a suppoeed npper portion or branch of the 
Jamary, a tributary of the Madeira, and the relief of 
the country to this Immediate vicinity negatives the 
probability of the explorers having entered the drain¬ 
age system of the Tape Joe. It is, bowtver, by no means 
certain that the river shown at this point (on most 
mapa by dotted lines) Is really connected with tba 
Jamary. It may well be the Dqvida. Foltowtag the 
alleged course of theater northward w» flhd only 
owe cartographic feature torouoiiteot with Ito aatoMtt*. 
via., the Rio Machado, which if correctly shown m the 
mapo, would Intersect it at right angles. Here, agate, 
however, we hare to do with a rlvar whose coarse to 
largely a matter of rumor and conjecture. 

What at teat sight appears to be a aarifltoniWtojMiai 
to t^e explorer's claims, vte, that so toepOrbuR 
two*** would hare been weU MR,*bf 

ago to navigator* of the latter rivwv-to stater dtopomfl 
of by reference to Rooeeretfa -Jascrtpttao flJNT 
vida. A river broken by tanure*tfl*T “ “ 
oeedtogly difficult to * 
wejl haw remained 
***** rtwaart entering 

isamatt 









LKM4VSIM; tanm,i»feetTand dm/t, 19 feet. The 
total Bft to*#** Canal U le times 

that Alfa ?taa»a Gawti, a*4 it be* 10 tomes the 
nantbee'^f 'M-titata as ttany lock*, end 90 times 
M ntUHT sto^MtotMe. Tito tort, as far to ocmstruotion and 
enrfositotto VeoBtoratd, wfll be within the estimated 
oost-HtlsMlttM»bUb fuUsredit should be given. 

A ratal Omlsstee.—<Qa* of the greatest needs of the 
Navy Jtott mir ls ffto kite dtydoek which is under oon- 
strurttah tot Petal Stafear, Hawsfian Wands. During 
the tWMOt ddlMle «to the Navy BiU in the House, how. 
ever, toe“Mttle aaTy” men succeeded in easting out the 
provfakKi ft* this dock, OB a point of order. This makes 
it impNiQfetottM eon tractor* or the Navy Department 
to oomphrta the eoartftWtion of this meet important 
work. Apart from the urgent need for the dock, it is a 
fsot that ttafaes the prevision fa put back in the bill in 
the Senate, the Government probably stands to lose all 
the money it hae expended on this improvement. 

ZorifaTtaMto lustsIsHea,—The reoeatly eonitruoted 
electric Station for tihe eity of Paris in the suburbs at St. 
Ouen, employs among other* two steam turbine groups 
designed by the Soddtfi Alaarieime. Theee turbines are 
oonneeted to alternators on the same shaft. Of the 
Zoeily type, the present turbine develops 18,-000 bone- 
power and operates at 1,260 revolutions per minute. By 
the automato) working of a by-pass, it is able to develop 
50 per sent above the normal for a short time. The 
Zoeily wheel works on the impact principle, and the 
'present design allows of adopting periphery speeds 
whieh ere relatively high. Wheel disks are forged in a 
single piece with the hub, and the blades ate dove¬ 
tailed around the edge of the disk. 

The Most PowerM Lecomotlre.—What ip probably 
the largest eudden increase in the eiee of locomotives has 
taken ptaee in a new freight locomotive, built by the 
Baldwin Works to serve as a pusher over heavy grades 
on the Brie Railway. The engine is of the Mallet v- 





Concrete.-The United States Army 
have long used the following mixture m water- 
ixoofiqg cement: One part cement, two parts sand, 
three quartern pound dfdty powdered atom to each cubic 
foot of sand. Mix dry and add water in whioh has been 
dissolved tome quartan pound of soap to each gallon. 
This is nearly aa strong a* ordinary cement, and is quite 
impervious to water besides preventing efflorescence. 
Bor a wash, a mixture of one pound of lye and two pounds 
slum in two gallons of water is often used. 

Teak Forests tn Java cover 1,480,000 acres, and, as 
the area reafforested is two and a hair tunes as large as 
the area felled in a given time, this magnificent stock of 
timber is continually increasing. A pest of the Java teak 
plantations is slang grass {Imjxrata arundinaofo). In 
order to prevent the incursions at this plant, as hoeing is 
too expensive, the foresters sow a leguminous plant, 
Ltvcena gioweo, between the rows of teak seedlings. This 
chokes the alaag, keeps the soil clean, and enriches the 
toil in humus and nitrogen, and ultimately disappears 
with the increaoe of the forest cover. 

Some High Ocean Waves—Regarding the greatest 
height of waves reported by different observers, Lieut. 
Raffi at the “Juke Henry," reoently noticed waves of 
60 feet in the Atlantic. But this does not appear to 
be the highest on record. In 1863 Admiral Fitz-Roy 
affirmed in his "Weather Book" to have seen waves of 
60 feet. Oapt Kiddle of the “Celtic" observed 70 feet 
height, and the same figure is also reported by the com¬ 
manding officer of the “Naming" in the region of the 
English Channel during the tempest of last winter whioh 
prevailed on the Channel and the North Sea. It is not 
stated how the observers estimated the height of the 
waves, so that some latitude must be given on this 
aooount. 

Metals at A beets te Zero.—Prof. Dien has reoently 
published some interesting observations on the behavior 
of metals at the absolute zero of temperature. The 
infinite electrical conductivity of metals at absolute 
aero, which has been rendered very probable by the work 
at Kameriingh Onnes, is explained it we assume that 
the distribution of molecules at the lowest temperatures 
is perfectly regular, so that the displacement of electrons 
along oertein lines encounters no resistance. By in¬ 
creasing the temperature, the moleoules are set in a state 
of thermal agitation and the free path of the electrons 
is reduced; whence the electric conductivity is reduced 
also. It appears probable that temperature variation 
affects only the mean free path and not the number of 
electrons nor their mean velocity. 


tieulatod type; but its weight and power have been 
greatly increased by adding a third pair of cylinders and 
a set of six-coupled driving wheels, whioh are carried by 
the frame Of the tender. The boiler has 6,886 square 
feet of heating surface, and the steam is utilised in one 
pair of Ugh pressure cylinders and two pairs of low 
pressure cylinders, all of whioh are of 36 inohes diameter 
by 32 inches stroke. The Working pressure is 210 pounds 
to the square inch, and the drawbar pull is 80 tons. The 
total weight is 477 tons, of whioh 376 are upon the 


Increasing the Yield at Gasoline from Petroleum by 
Use of Catalytic Nickel.—An English oompany is secur¬ 
ing a very large yield of gasoline from petroleum by 
catalytic hydrogenation. The method is practically the 
same as that reoently applied m the conversion of liquid 
fats to a »lid form or to solid fatty acids with a higher 
value. A tall still with a oonioal bottom reoeives a steady 
feed of petroleum and hydrogen gas under pressure. This 
mixture enters at the bottom and passes over finely 
divided nickel which oatalytioaJly brings about a reaction 


drivers. 


between the hydrogen and oil. Gasoline is formed which 


The Location at the Alaeka Railway.—Now that the 
Government ban derided to build the Alaska Railway, 
one of the first questions to be determined will be that 
of the selection of the engineer to lay out the best 
location for the road. The locating of a new line is the 
most important work that the engineering staff of a new 
railroad have to do. Tbs locating engineer is a special¬ 
ist. Upon hts good judgment depends the question 


passes off as a vapor at the temperature of the still, while 
the heavier hydrocarbons fanned fall back into the 
catalyst and reaot with hydrogen. Finally a tarry residue 
must be removed and the nickel regenerated. The issuing 
gases pass into a cooling chamber where the gasoline is 
condensed, The hydrogen unused up to that point fa 
forced baric and passed through the still onoe more. The 
efficiency of the pNNMflS is very high. 


as to whether tits completed road is to cost so many 
million dollars more or less; and in the selection of the 
man tor this work, political consideration* should have 
no weight whatever. If the Government wishes to 
show how Wall it oaa lay out, ocm.trust and equip a 
railroad, it should srisot tin staff entirely upon their 
merits, that fa fak Sag, upon too work which they have 
dona conditions pjiitoHjihiitt toons which will be 

met with to Abate. . ’ 7 ;' 

Cemhtaed lack and Afiktofon Ueonwtives.-The 
Mubuod ltae puuting btaweao Usui and Togs fa obliged 
to nmvpito tos; tomiyffito^etitotohm on thaqmuntain, 
the diianmto tfM hOtiMnoam t,7fl0itot over a length 
Of 1 hut^^Oto.i*R*f,'jto>r«bOx torn was .used a rack- 
rail systom cf toe Abt torign md soma 90 toaomotives 
«l»ri^ s tai toyed to tto neastern stretch, ordinary 
locoiwrivto bri^ Used on tire other jsHrt. of the railroad. 
Ut#*ito tiMlitoMMiisto' tome replaced by electric 
toMtotftof 44* ASffmtoe tope, designed to run on 
mtototocrit smii. The tow 

^adherence and 
and am mid U> be tto* most powerful 
J** built. The electric 


m *** * • ***** 
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The Criers at Odertferott* Plants.— Messrs. Sohubler 
and Koehler have published the result, of some very 
interesting observations they have undertaken on the 
relations between the colors and odors of various flower,. 
They have analysed more than 4,200 plants, and they 
find that: (1) white fa the most common oolor for flowers, 
and (2) that md, yellow and blue are more general than 
violet, green, orange and brown. 'The different odorifer¬ 
ous species divide themselves among the different'colors 
in the foltowmg manner: 

Number of Spede* Number of Species 
Color of Flower*. Examined. Having Odor* 

White. 1,194 187 

Red. 983 84 

Yellow. 960 77 

Blue. 694 31 

Violet. 308 13 

Green. 163 & 


Total. 4,300 420 

As will be seen, the number of plants possessing odors fa 
oriy one tenth toe total number of spectre. We also see 
that to proportion, it fa among the white flowers and then 
the red that we meet the greatest number of odorous 


4*5 

Aaranratks 

A New Aeroplane BtabIHaer.— W. E. Verolaire, of 

Chicago, III., in a patent. No. 1,093,746, provides for 
tilting the planes in which the propellers rotate to agree 
with the tilting of the stabilizing planes in order to 
facilitate the control of the aeroplane. 

A Gas Container that Forms a Parachute.—Albert A. 
Calliootte, of North Yakima, Wash., has patented. No. 
1,062,973, an airship in Which the gas container is shaped 
as a parachute. Horizontal and vertical tubes are pro¬ 
vided in whioh are arranged the propelling and elevating 
means. 

The Aeroplane and the North Pole.—The report oomes 
from Berlin that C&pt. Roald Amundsen ha., completed 
a course of training as an air pnot at Jolmnmsthal. He 
wJl take with him two aeroplane,, on his polar expedition, 
hoping to reach the pole by air after travel by sea be¬ 
comes unpossible. 

Hlrth’s Flying Machine.—Hellmuth Mirth, the well- 
known German aviator, has secured patent No. 1,094,898 
for a flying machine, the different parts of which are 
arranged so that the lifting power may be rapidly and 
easily adapted to the load carried, and the speed of flight 
to the local oircumetanoes, for instance, those present in 
landing. 

A Tax on Aviators.—An entry and circulation tax upon 
aviators in Germany is not likely to lx. favored in aero¬ 
nautic circles. It is now being considered by the Foreign 
Offioe, and applies to all ouUido aeroplane pilots with 
their machines, somewhat like the rules whioh exut in 
Alsace-Lorraine as concerns automobiles. The tax will 
be $12.50 and even $25 per pilot, regardle.B of whether 
he enters by railroad or by actual flight. 

An Aeroplane Review.—During the visit of the Engl.sh 
sovere.gu8 to ljaris, one of the interesting events was the 
army review hold at the Vincennes military grounds, and 
on this occasion aeroplanes were out in force. During 
the maneuvers pilots m&do a sham attack upon the 
anship “Montgolfier” which is the “Clement-llayard VI." 
rebaptized, and as the airship itself i„ remarkably easy to 
handle, Buch an attack brought out the pilots' skill, and 
showed what we might expect in real war. The whole 
maneuver was a groat success and in a very novel per¬ 
formance with the two kinds of aneraft. Farman bi- 
planos were used entirely in this case, most of them 
equipped with Do Dion motors. 

The Russian Programme.—According to latest news 
about military aircraft matters in Russia, it appear., that 
the war department ha, made a number of change, in 
the programme whioh is proposed for construction of Dew 
aeroplanes. The new programme in fact nails for building 
100 aeroplanes of the Deperdusmn, and the same 
number of the Morane typo, as well a140 Farman aero¬ 
planes, making 240 flyers in all. On the other hand, 
the number of Sikonky aeroplanes which are to be built 
by the Russo-Baltio establishment is considerably re¬ 
duced, for at first it was proposed to build about 100 
flyers of thfa typo, but the present programme calls for 
only 45. Of this number, 25 will be biplanes, 13 mono¬ 
planes, and tho remainder wi'l be used as teaching 
apparatus without motors. 

Aviation In Russia.—'The general assembly of the oom- 
mittee of the Russian aerial fleet was held not long sinoe, 
presided over by Grand Duke Alex. Michailovitoh, and It 
was decided, first, to organize corps of aenal militia whioh 
will add volunteer aeroplane pilots in order to reinforce 
tho army and navy fleet.; second, to establish military 
aviation stations provided with strong electric search¬ 
lights; third, to form a corps of aeroplanes which are to 
act as a reserve in order to supply tho main fleet with 
all that is necessary in time of war. As regards Russian 
aeroplane events, wo note that Prince Abamalek has 
offered a pnze of 10,000 roubles for a ouceasstul flight 
from Sebastopol to St, Petersburg during May or June, 
the trip to be made within 24 hours. Although this time 
may appear short, it is claimed that during the good 
weather that prevails at this season, the trip can be made 
without undue difficulty in that length of time. 

Armored Aeroplanes for France.—A fleet of armored 
aeroplanes Is lining prepared for the use of the French 
army, according to recent statements made by the 
Minister of War, and it is designed to serve mainly fur 
scouting purposes. Before long a fleet of the new aero¬ 
planes is to start from the Chalais-Meudon establishment 
for tho Madly camp where tho final trials are to take 
plaoe. Such flyers are biplanes and have two places, 
being built according to Comm. Dorand's designs. The 
armored body or fuselage holds pilot and passenger who 
are protected by a 2’^-millimeter steel plating, and it is 
claimed that It cannot be penetrated farther than 2,500 
feet. In front 1 b the motor of 85 home-power size, and 
the speed will be about 60 miles an hour. According to 
a well-known expert, the present flyers are the only 
armored aeroplanes that have been able to satisfy the 
requirements for this class of flyer. Six aeroplanes will 
make up the present fleet, and they will be manned by 
well-known pUot offioers. 
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On* of the screw type guy anchors. Making fast to the shifted track. The track restored to the original ptlithK 


Hanllnr a Flood-aweot Railr oad Back to Line used, and Js collected by contact plows. The motor minute at a pull up to 25,000 pounds at 2 fo<* radius. 

O KCTION gangs on the Louisville and NashvllIn and traction gearing la mounted on a common base- and its function Is to adjust the position trf the_ ship 

Oltullroad last spring performed the unique feat of plate, which In turn Is mounted on a driving axle and for anchor or while being towed through the locks. 


O hull road last spring iierformed the unique feat of plate, which In turn Is mounted on a driving axle a 
hauling back Into place six miles of railroad track spring appended to the locomotive frame the same 
that had been wash'd away by the floods. For about in regular railway practice. 

three miles on either side of the Wabash River the In the center of the locomotive Is located a verti 
high water had not only shifted the tracks 
and tics, hut In some places hud U|<ended 
them against the telegraph poles, so that 
they resembled a grotesque picket fence 
that had been hit by a cyclone. 

The method used In working the track 
Into jwsltlnn while the waters were still 
running over the right of way was as 
follows: A dozen 12-Inch guy anchors 
were rushed to the scene of trouble, the 
sort that can he screwed Into the ground, 
and offer a secure anchorage against 
heavy strains. With the water running 
from a foot and a half to three feet deep, 
these anchors were screwed into position 
along the shifted railroad traeks, u|>- 
stream from the right of way. A block 
and tackle was passed through the eye Freak flying machine built on the principle of the boomerang, 

of enoh anchor and around the railroad 
track and then twenty or thirty laborers 

would tug on the full line until the section was slowly windlass with drum, the capacity of which Is 800 f 


driving axle and for anchor or while being towed through the tacks, 

nine the same as The other motor la geared for u rope weed of 200 Sect 

per minute at 2-foot radius, and lie duty Is tp take 


In the center of the locomotive is located a vertical up slack or pay out cable or wind In any part of the 

entire length of cable as may be required. 
The cable drum la driven through a fric¬ 
tion device which can bo set at any de¬ 
sired value from aero up to the full 
capacity of the motor. 



A “Boomerang” Flying Machine 

T WO French engineers, A. Papin and 
D. Poullly, are rcsitousible for a new 


A D. Poullly, are mqmusible for a new 
departure In aeronautics—-a departure 
that has not yet depurtod from the solid 
earth. They explain that In designing 
their machine they had before them 
mainly three purposes: To provide a 
device which could rise from the ground 
without preliminary "run,” and which 

:.k flying machine bulk on the principle of the boomerang. T?”* “If* Z 1 

to fnrnlsh a machine that could at will 
either ndvnnce through the air or be held 
windlass wttb drum, the capacity of which Is 800 feet stationary; to provide for a slow descent In case of 


worked Into (tosltlon. It wt 

prevent further shifting, the anchors were unscrewed driving motors and gearing. Is mounted on a solid base- The uptiaratus is designed on the principle of the 
and the operation wns re|>ented. Not only the dead plate, and Is likewise lndejwndent of the movement of boomerang, or, to use another Illustration, of the maple 
weight of tracks and ties, but the resistance of the the locomotive frame. The cable drum extends above seed, which represents a natural examine of a screw 


i then staked down to of Much steel luiwser cable. The windlass, with Its failure to the motor. 


The upiiaratiiM is designed on the principle of the 


current made a terrlfle strain on the de¬ 
vices thus brought Into unexis'cted use, 
but they proved to be decidedly effective, 
so that about two thousand feet of track 
was relaid every day, as against six to 
seven hundred feet by previous methods. 

The photographs show the details of 
the oiierntlou and Indicate the unusual 
difficulties under which the section hands 
were operating. 

Electric Towing Locomotives for 
Panama Canal Locks 

T HE first lot of electric towlug loco¬ 
motives for hauling vessels through 
the locks of the Pamuna Cauul arc now 
being received at the Isthmus. In all, 
forty of these ‘‘electric mules” are being 
hutlt by the General Electric Company 
for this inirpose. The machines weigh 
82,800 pounds; measure 32 feet 2 Mi Inches 



r the Panama Canal locks. 


long by K feet wide by » feet 8 Inches the greatest the locomotive cover and has a floating guard placed ttoa The car J Is mounted « 


propeller revolving about au imaginary 
axle and capable of assuming different In¬ 
clinations. The fall of the maple seed Is 
familiar to all, how It slowly descends, 
revolving about its axis as It does so. 
If the direction of Its rotation were re¬ 
versed by the application of suitable pow¬ 
er, the seed would rise Instead of falling. 

Our Illustration shows the new “flying 
machine.” It constitutes n huge single 
blade screw propeller with a spread of 
178 feet, Tim blade A and the central 
body B are hollow, and through them 
a stream of air Is blown by a fan C, driv¬ 
en by a motor D. The motor Is an 80 
horse-power, nine-cylinder gasoline en¬ 
gine, and Is manipulated by compressed 
air controls from the car, which does not 
participate In the rotation of the rent of 
the machine. The Mast of air escaping 
from the carved tip of the propeller nt 
O causes it to revolve by impulse reae- 


helght over the cabs; have an available tractive effort around It to retain the cable while colling loose. Is situated a hollow antenna K, the tip of which Is 

ns high as 47,500 pounds and a wludlass ro|ie pull of The windlass cable Is handled by two 20 horse- curved in the direction opposite to that Of the tip of the 
25,000 pounds, und four of them, two on each side, will power motors, also totally Inclosed and of the mill propeller blade. Through this hollow antenna a blast 

ordinarily priqiel steamship* through the locks. Some- tyi»e. One Is geared for a rope speed of 12 feet per of air Is also blown, Issuing at the nossle L. 

times six engines will be needed to handle < The new device is, without doubt, inter- 


extra large vessels; In every case two 
astern, acting ns a brake on the shlp’H 
movements, will give direction to her 
course. No vessel will he allowed to enter 
the lock* and go through on her own 
(tower. 

The locomotive Is proitelled by means 
of a rack rail while towing nnd while 
going up <> r down the steep grades from 
one level to another at a speed of 2 miles 
(ter hour. While running idle or on re¬ 
turn tracks, the speed Is changed to 5 
miles iter hour, and the machine is pro- 
lielled by the regular traction method, the 
reck pinion lining entirely released. This 
change Is effected by manually-operated 
dutches located in the gear mechanism 
In connection with a lever In each cab 
similar to a steam locomotive. 

The locomotive Is driven by two 75 
horse-power totally Inclosed motors of 
the mill type, one being direct connected 
through reduction! grew ring to each axle. 

Three-phase, 2JH$cle, 220-volt current Is Sight-seeing barge for the Panama Canal 



esting—from a psychological point of 
view. But—will It fly? Perhaps this la 
a secondary consideration. 

Sightseeing Huge for the Csael 

T HE greatest flight-seeing conveyance 
fur public use is the passenger carry¬ 
ing barge fitted op to make tripe through 
the Panama Canal. Its foundation is a 
steel dump barge, brought to the lathmu* 
in 1800, which la 154 feet long, with a 
82-foot beam, 10 foot t Inch depth. It 
has a gross displacement of 800 tons. 

like the familiar otght-seetat automo¬ 
biles, the seats ore arranged la: tiers, 
gradually descending from a bright df 8 
feet 0 Inches In the near to 2 feet at She 
forward end, and them to aiao steM mg 
room tor the passengers m the root 

Pepet HeeTSy the ament 

Printing office each 

mats^ 126 mtnioa pounds of injt palp and 
4B0 million pouflda- of. -©wit • 
























of Qlohm £ Vow, Hamburg, la OSO feet in length 100 feet In beam and 
aha displaces BSflOD tons. We are Informed bv the company that dur 
ing a trial crutee of over two days* "duration she averaged a speed of 
SI&8 knots, her turbines developing 9b,000 horse-power In view of the 
tut tbit she was announced as a 23-knot ship this Is certainly a most 
surprising result although the great work which has been done by her 
builders In the construction of high-speed German armored cruiser! 
propelled by similar motive power, ill of which greatly exceeded their 
contract speed, Should have prepared the public for very duo * teaming 



A stretch of deck, showing wind screens. 
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"Vaterland” also dlffero greatly from that of the 
“Imperator," the Mim-nnlve water pianos aft being 
fuller than thoNi- of the* earlier ship. We understand 
that the ehuiiKos In her model, ns compared with the 
“Imjierntor," hud much to do with the high speed which 
she achieved on her trial. A feature which adds to 
the appearance of the ship is the abseoce of the mou¬ 
nter eagle which Is carried at the bow of the "Imper¬ 
ii toi ” An eagle makes an ni (preprints figurehead on 
a i lipper-bowod ship ; but It Is inappropriate and quite 
fiiliiirinonlotiK when placed at the top of a straight 
sicmheiul such as characterises the modern transat¬ 
lantic liner. The shield and scroll work of the “Vater* 
land" are In better taste. 

The “Vaterlund” is constructed with both longi¬ 
tudinal and transverse bulkheads, the longitudinal 
bulkheads forming the Inner walls of the coul bunkers, 
and serving as an Inner skill. All the walls of the 
passenger decks have been coated with special fire¬ 
proof material. The bulkheads are of unusual stiff¬ 
ness, and the openings In them, where they pass 
through the passenger accommodation, are dosed by 
fireproof glass doors, thirty-nine In number, which 
will withstand a temperature of 1,000 degrcin. The 
staircases are so encased with fireproof material that 
each forms a fireproof ludosure. A special tire depart¬ 
ment, composed of trained fire fighters, devotes Its 
entire attention to fire protection. It occupies a 
special cabin, where all the fire ulurm signaling de¬ 
vices are centered. There are more than 4MI tire uu- 
nouncers throughout the ship, which would Instantly 
indicate a dangerous rise of temperature. A complete 
system of automatic fire sprinklers, comprising SOU 
water Jets, Is distributed throughout the crew's quar¬ 
ters. A siiedttl fire fighting device employing chemi¬ 
cals In place of steam Is o|H>ruted l» the firemen 
Then* Is also a complete system of fire hose and 
puni|w. The tire fighting Installation fulfills the strict¬ 
est rules laid down by the Herman building and police 
authorities. The “Vaterlniul” carries elghly-four life¬ 
boats, Including two motor lifeboats, which more than 
accommodate all on hoard 

The several cabins of (lie "Vnterland" have been 
designed by the leading decorators of Kimqic; and 
the great liner with Its paintings, sculptures, and 
decorations affords an Interesting study of the decor¬ 
ative arts. The grand dining suloon, which seats N00 
guests. Is finished In white and gold, its celling being 
HupiNirted by Ionic columns. In contrast to this the 
Kit* Carlton is carried out In mahogany and walnut, 
decorated with heavy garlauds In bronze The smok¬ 
ing-room Is paneled in Flemish oak In low tones, while 
the main lounge, which may be converted into a ball¬ 
room, Is decorated in warm red tones. The art treas¬ 
ures Include puintlugs by old Itallnu masters as well 
as work of many notable contemporary artists. On 
the main staircase hung two landscapes by the 
Venetian artist, Olovauna Battista Plttont (1000-1707). 
Four large canvases by Isilresso adorn the malu 
saloon; and a portrait of King Ludwig of Bavaria, by 
Baumgartner, will be found In the ladies' saloon. The 
smoking-room is eurlehed by two marine studios by 
Prof. Schnars-Algulst, while u great panoramic study, 
by Kolmspcrger, adorns the cupola of the dining¬ 
room. 


The Death of Paul Louis Heroult 

A PRIVATE cable to students of tlic Massachusetts 
Institute of Technology announces the death in 
Paris on Saturday of Paul Louis Toussalnt Heroult, 
whose name will ever be counocted with aluminium 
and the electric furnace. The name Is familiar in 
Boston In that his son Paul was a student at the 
Massachusetts Institute of Technology from 1010 till 
1012, going home at the end of his sophomore yoar for 
his service In the army lie was particularly active 
in athletics, living on the tug-of war team, second In the 
pole vault and one of the wrestlers. 

Heroult peto wus horn ut Thury-IInreourt, and had 
his boyhood schooling about equnlly in England and 
Frauce. He went to the Lyceum ill t'uen and later to 
fit. Barbe, Paris. In 1882 he nltended the School of 
Mines In PurlN, and the next year took Ms military 
service In the army. On finishing this he weut with a 
metallurgical firm, and giving his attention to alumi¬ 
nium, In 1886, two years thereafter, he obtained u pat¬ 
ent for the production of this metul electrolytlcally. On 
his discoveries are based the Improvements lu methods 
that brought the price of the metal from $20 a pound 
lu 1884 to about 50 cents In 1001. 

The more recent achievements of Heroult liuve been 
In the lino of the electric furnace for steel, aluminium 
and other metals. Ills principal work here was the In¬ 
troduction of two electrodes into the melting-pot, s or that 
the ore received the full effect of the heat and the 
furnace was little more thun u container. A later im¬ 
provement consisted of a third electrode, which was in 
the nature Of a starter and which burned away when 
tbe furnace rose to Its proper heat For his furnace 


SClENTDFKAiffil^ 

he received In January. 1904, the medal of the French 
Society for the Encouragement of National Industries. 
The Heroult furnace la In extended use to-day in BMW 
places, while for Canada be made a special Investiga¬ 
tion with the nature of the local ores In view. 


Do Plants Sleep? 

By Maud DeWitt Pearl 

W E ordinarily think of the ability to sleep as some¬ 
thing belonging exclusively to the animal king¬ 
dom. Whether plants likewise enjoy a dally period of 
rest has recently been studied by a distinguished In¬ 
dian botanist, Prof. Bose, of Presidency College, Cal¬ 
cutta, India. He worked with the sensitive plant, Jf(- 
mom puiirn. An electrical apparatus was constructed, 
which, at regular Intervals throughout the day and 
night, gave a slight but constant shock to the plant 
When the plant responded to this stimulus it drooped 
Its leaves and stems. Then, after a period of quies¬ 
cence, It grudually returned to its original condition. 
The degree of response to the electric current and re¬ 
covery to the normal condition were recorded upon a 
smoked glass plate by means of a tracer attached to 
the apiMiratus, so that an hourly record was obtained, 





Fig. 1.—Diagram showing response of Mimosa 
to stimulation during a period of twenty-four 
hours. 

for many days and nights, of the state of the “motor- 
cxcitablllty,’’ os Prof. Bose terms 11, of the plant. 
The results which were obtained show that Mimosa 
is lu the Isind of Nod, regularly, every duy. What Is 
true of Mimosa Is undoubtedly true for plants in 
gcueral. 

If It had not been for Prof. Bose's experiments, 
however, no one would have susitected that plants are 
guilty of disobeying the old adage of “early to bed and 
early to rise,” etc. But the experiments show Mimosa 
to be a very late sleeper. At nine o'clock In the morning 
the plant Is practically unresponsive when stimulated 
by the electric current. From this time on, however, 
there Is a gradual nwnkeulng until at noon the maxi¬ 
mum response is reached. This continues until about 
five o'clock in the afternoon, when the fluctuation to¬ 
ward the opposite condition sets In. The motor-exci¬ 
tability gradually diminishes until the minimum state 
Is reached ut about nine o’clock the following morning. 


Fig. 2.—Response when subjected to sudden cold. 

Tbls variation of the motor-excltabillty of the plant 
Is due to the combined effect of light, temperature, and 
moisture. During the nlgbt the temperature is lower, 
(he stimulating effect of light is withdrawn, and the 
plant, becomes more turgid, owing to Its not giving off so 
ranch molsttiro. Since the effect of these factors upon 
the plant is cumulative and at the same time there la 
a lag lu the response of the plant to them, we have the 
explanation of why Mimosa Is lu a 'State of lethargy 
so late In the morning. Likewise, why the plant is In 
the opposite condition late in the afternoon when night 
is fast approaching 

Tbe accompanying drawing, Fig. L, shows the state of 
excitability of Mimosa during a period of twenty-four 
hours when stimulated regularly by the electric cur¬ 
rent. The diagram is read from left to right The 
uneven base line Is due to the regular leaf movements 
which the-plant exhibits dally and Is not related to the 
response of Mimosa to the electric current The down- 
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stimulus, tbe smooth .downward 
H wlft b# noticed that after thei 

sudden cold foe first respoore to t. 

lessoned, and the second and third i 
dues no effect whatever. The axnttxu 
then renamed, hut the plant stfll I 
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Setting « Wtek: :)-Z&r 

By Frederick 8. Word 

T HE accurate time signals sent out by wireless at 
noon and at io p. M. free* the Oovert*^^efotton 
at Radio. Va„ have stimulated the interest at those who 
are equipped with receiving apparatus In keeping.their 
watches closely regulated sad set 
Watch movements as good as the IT Jewel grade, and 
costing about $16, way, by cartful adjustment of the 
regulator, be made to keep time to within thirty seconds 
per month; so that, if a curve be plotted on eresmssc- 
tlon paper showing tbe error of a watch, each time It Is 
checked by the wireless signal, It is possible to estimate 
closely what the error should be it any, given rime. 

Blnoe, however, an exact adjustment of the regulator 
is Impossible and the error gradually Increases until 
it becomes tnoouventently large, it Is often desirable to 
reset the hands. The usual method of doing this, by 
stopping tbe balance wheel with a toothpick and totting 
It go at the right moment. Is Inconvenient unless there 
be another time-piece at hand and is also open to other 
objections. 

The author has discovered a method of bringing the 
error back to sero, or of setting a watch accurately 
without disturbing It in any way. Tf the chain or fob 
be removed, and the watch be bung up by Its bow on 
a hook or nail driven In the wall, so that It hangs free. 
It will be found to swing Itself slightly, pendulum 
fashion, by reason of tbe motion tf the parts tf the 
escapement The effect tf this swinging on the running 
of the watch varle« between individual watches and 
depends on the weight of the ease and on Its dimen¬ 
sions. As a rule, it will be found that s watch gains 
alxjut two seconds tier hour, though some tf them show 
a loss. Instead. The exact amount must be found by 
trial, say, by banging up tbe watch for ten hours and 
checking it against the wireless signal. Once this value 
is known tt Is obvious how it may be used to advantage. 
If the watch pains when hung up, the regulator should 
be adjusted so as to make It run a trifle tlotc. Then 
when the accumulated error becomes inconveniently 
large, the watch may be hung up on the hook, say at 
night, for the right number of hours to bring Its second¬ 
hand ahead to the correct position. 

Should a watch be found of such weight and dimen¬ 
sions aa to neither gain nor lose when hanging as de¬ 
scribed. it can be made to respond by hooking on a piece 
of metal at the base of the stem, thus raising tbe center 
of oscillation tf tbe swinging mass. For the same 
reason a hunting-case watch has a different rate when 
hung with its case open from the tom whan the case is 
closed. It is an added convenience to know both these 
rates, since sometimes one Is positive and the other 
negative, thus enabling one to set tbs watch either for¬ 
ward or backward at will. 

Our Front-cover ftltastration 

A S evidence that the giant ocean liner is profitable, 
it should be noted that there are five vessels tf 
000 feat length and over building or under c 
tion. These are tbe "Vaterland," 060 feet; 
a tor," M» feet; a sister to the ‘•Vateriaad" building 
at Hamburg; tbe "Aqultanla," 000 foot, which will 
nidi New York In June; and .the “Britanute," 000 
feet, shown oh our-gover, due here next Autumn. 


stimulus. It will be noted that the plant Is marireiiy 
excitable from 12 A. M. np to About 8 P.M. From Ms 


I N this week's Issue, No. 2008, tf the ffMhRUftd 
AusmcAtr SummMNT, $L B. Matthews eoutrUmtas 
nn illustrated article on the effects tf wave«otlaB«Den 
harbor breakwaters and ptorm—B. H. Ross witftoM 0 
Hourv^tos and Disease.—H. *. Spinden toils flatbe 
story tf an interesting Chapter tf fototatf' 1 Afotfttfn 
history r-Brehford Dean writes' 
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itukt4 «t vMiat inn tt* ii*e to met the now eon- 
ditkxM, a* tk n dd km eriwetiy intncutd U by 3 or 4 time* 
After making time corrections, we 


“tte aeroplane b 
. »t it k unsafe, and 
Mg, clumsy, 
fe ritfe, and it tea tarry a 
bat us eombtae the two 
orae to fite toe advantage* of each 
.. La* «■ attach to an aero¬ 

plane a AtfSoon bsgirhfch. k large enough to cany part 
of the abibt'tmA let the machine down atotey in ease 
at aodtfettt, l»t tell fort be ao Mg and offer auoh reskt- 
ante to «*•* «a a molar dirigible whfota baa to lift afl 
of the-weight inuMdsted. Tfa» the aeroplane will also 
be big aooogfc to oany toemacWne mfote to the ground 
in <*«*« balloon replodra.’’ 

Thk k what 4a generally manat bya "Combined Aero¬ 
plane and Dirigible"; that k, a combination, each unit of 
which can oany » oocudderabto part or all of the weight. 
Aeroplane awfooee am dirigible* for ateering purpose*, or 
aa a sabetituto for bafliat, are In an entirely different 
olaaa and are prootioafly neoeaaary la some form. Then 
them la the entirety feasible, though perhaps not prae- 
tieabto, method of talatufog an aeroplane by means of 
a balloon; theee forms wffl be considered outside of the 
present aphare of discussion. 

The argument* given above for the combination 
machine might seem very reasonable. They are. The 
only trouble k (hat It doesn’t work out that way. The 
argument k W1 right, but the premise* are wrong. Most 
of the fcQaeiee in such a aeheate arise from disregarding 
one or mate Of the following laws: ?> 

1. Time ip no object in combining two different 
methods for attaining a given result unleaa some added 
advantage peculiar to auflh a combination is gained. 
Thus you wouldn't ordinarily hitch a gas engine and a 
Steam engine in tandem to drive a dynamo, hut would 
select the meet efficient unit for that particular work, and 
use it ectehieively. On the other hand, the combination 
of a reciprocating engine with a turbine k often better 
then either one alone because, although not «o efficient 
at high pressures, the turbine can get energy out of the 
exhaust steam which would otherwise go to waste. 

2. The volume and hence the lift of a balloon varies 
as the cube of its outside dimensions. Much trouble is 
oaused by a ndsoonoeptaon of the si*# necessary to lift 
any considerable weight. Thera are balloons which will 
oany a large weight but they are all very much bigger 
than any aeroplane ever attempted. A dirigible MO feet 
long by SO foot in diameter will ft'ft a total of 28,000 
pounds when inflated with hydrogen. A balloon one 
tenth thee dimensions would be 20 feet long by 6 feet 


yet it would barely lift itself, a total of 26 pounds. 

8 . For small sues, the Vesktanoe and weight of a 
balloon vary as the square of its outride dimensions. 

4. It talma exactly as big a balloon to keep a given 
weight from fading as It does to lift it. As a eloae corol¬ 
lary to this, we have that it takes nearly as much gas to 
let a weight down easily as it does to lift it. 

6 . The lift of an aeroplane varies as the square of the 
dimensions while its weight and resistance (for structural 
reasons) must vary by a little more than the square. 
Furthermore, the efficiency of a surface is very much 
impaired by extending or multiplying it from front to 
rear, which is just the opposite to the case of the dirigible. 
(In spite of this, the aeroplane can probably be developed 
considerably above its present rise.) The effloienoy of 
an seropiane decrease* riighUy with increase in rise. Not 
so with the dirigible. It is fundamentally and always 
will be a large machine. The results to be gained by 
even a moderate increase in state are almost inooooaivabla 
at first; but it k founded-on striot elementary laws which 
cannot be ignored any more than the existence of gravi- 


e out roughly how 
much w» nan improve «n ordinary Wright aeroplane by 
the addition oT a oigar*hap*d balloon which will lift half 
the weight. I think ww may lake the, performance‘of the 
aeroplane stone about as fehowi: Home-power, 30; 
spend* ttmfies per hour; raefstenoe (thrust) 180 pounds; 
efflofenoy of power unit, <M per gent; total weight with 
fori and a p a ss sri g e r s) mOO pounds. >’ 

Tales away half die supporting suxtooe, whioh might 
reduce j|m weight to 808 pool#* mod the resistance to 
UOfmade, foe the same speed, A haUoon 60 feet long 
by tSfoat dleaMiar erovdd have'* total lift of 780 pounds 
, when folly Inflated with hydrogen. Its weight with suv 
irimlfliV M.frii fogkd fonnrfMnrinn would be in the 

»4)*MihM4 Of 880 pounds, thus leaving 400 pounds 
* 4 to#k4f the Ndwedriae aeroplane. 

Ith'-etoira bracing. too., would be done 
fo i Hto dfl mBe epeed. The speed of the 

it down in omwequence to about 

. qdaae to 170 

_» of lift that 
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per hour; total might, 1,000 pounds; lift of gas-bsg, 
800 pounds; Uftlrf aeroplane, 800 pounds. 

We have rednood our speed to one half that of the 
original aeroplane. We have a machine whioh is clumsier, 
more expensive and slightly less speedy than a regular 
dirigible of equal power end petoongg carrying capacity. 
Certainly such a sacrifice should be accompanied by 
some very great advantage, but where k it? Take the 
matter of safety. Suppose the machine were to lose 
headway and tall vertically. The area resisting the 
deraeot consists of foe superposed aeroplane surfaoee 
and the horizontal surface of the balloon, which are about 
1,500 and 800 re s p ec t ively. The most favorable possible 
calculation wohid give * speed ot desoent of 20 feet per 
msanri, hardly a safe velocity at which to strike the earth. 

Instead of taking toe horsepower the same in the 
al)ev*te£tiplej-<lfe oould have assumed equal speeds for 
toe two maofatoee and increased the power to suit; but 
the results in the latter oase are equally significant and. 
still leas effective in producing safety. 

The scheme of making the balloon bag Itself in the 
form of an aeroplane seems still less promising. If the 
balloon were distorted enough to give it any efficiency 
as an aeroplane surface its weight and resistance would 
be prohibitive. I shall touch on this a little more fully 
in the paper on double balloons. 

It might be possible to provide a regular dirigible with 
enough aeroplane surface to carry it safely to earth in 
case of an explosion; but there is no need for It. Suoh 
an accident very seldom occurs, and it is easily prevented 
by taking proper precautions. Suoh a large surfaoe would 
be very heavy, and offer much resistance even when 
folded up. Then consider, for example, the difficulty of 
constructing and managing a set of aeroplanes big enough 
to carry a large dirigible, which would be suddenly called 
upon In an emergency to support 15 to 20 tons. Suoh an 
accident is much better taken care of by prevention in 
the first place. As a last resort, I would suggest individ¬ 
ual parachutes for the passengers. 

Changes In the Patent Office Rules 

A CTING with the approval of the Secretary of the 
Interior, the following changes are made In the 
Rules of Practice In the Patent Office to take effect 
May 13th, 1014: 

Rule 101 Is amended to read; 

101. Upon tbs tasUtnUqn and declaration of tbs Interfer¬ 
ence, as provided la Bale 10S, tbs examiner of Interferences 
will take Jurisdiction of tbs same, which will tbsn become a 
contested case; but tbs law examiner will determine the mo¬ 
tions mentioned in Bnl* 1*2, a* therein provided. 

Rule 100 is canceled and the following substituted In 
Its place: 

109. An applicant involved In an Interference msy, at any 
time within thirty days after the preliminary statements (re¬ 
ferred to In Bula 110) of the parties have been received and 
approved, os motion daly made, as provided by Bole IBS, 
file sn amendment to this application oontalnloc any claims 
which, In bis opinion, Should be made the basis of Interference 
between himself and any of the other parties. Bucb motion 
must be accompanied by the proposed amendment and when 
In proper form will be transmitted by the examiner of Inter¬ 
ference* to the law examiner for his determination. On the ad- 
mleslon of such amendment, and the adoption of the claims by 
the other parties within s time specified by tbe law examiner, 
the primary examiner will re-dectare the laterference, or will 
declare inch other Interference! as may be necessary to Include 
the said claim*. New preliminary statements will bo received 
as to the added claims, bat motions for dissolution will not be 
transmitted Is regard thereto where the questions raised could 
have been disposed of In connection with the admission of tbe 
claims. Amendments to the specification will not be received 
daring tbe pendency of the laterference, without the consent 
of the Commissioner, except as provided heroin, and In Bales 
10« and 107. 

Rule 122 Is amended to read: 

11*. Motions to dissolve an Interference <1) upon tbe 
ground tost tost* has been each Informality In declaring the 


ot priority ot tnvsntion. or (*) which deny tbe patentability 
of an apptkanfi claim, or (8) which deny hla right to make 
the data, or (4) which allege that counts ot tbs issue hsve 
different meanings In the case* of tiff event parties, should 
contain a fall statement of the groande relied upon, and 
should, if possible, be mads not later than the thirtieth day 
after the statements of the parties have been received and 
approved, inch morions, gad all motions of a similar char¬ 
acter, should be accompanied by a motion to transmit the same 
to the law examiner, and such motion to transmit should be 
noticed for bearing apoa a day certain before tbe examiner 
of Interferences. When In proper form tbe motion presented 
Will ho transmitted by the examiner of Interferences, with 
tfao flies sad papers, to (he law examiner for hla determina¬ 
tion, who win thsretipoa Ax a day certain when the said 
motion Will be heard before him upon the merits, and give 
notice thereof to all the parties. If a stay of proceedings is 
desired, a morion therefor should accompany the motion for 
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Rale 124 becomes: 

1*4. Where, on motion for dissolution, the law examiner 
readers an adverse decision upon the merits of « party's case, 
ss when he bolds that the Issue Is not patentable <>r that s 
party baa no right to make a claim, or that the counts of the 
Issue have different meanings In tbs cases of different parties, 
be shall fix a limit of appeal not less than twenty days from 
th* date of hie decision. Appeal lice to tbe Bxaminere-ln- 
Chlef In the first Instance and will be heard inter partes. If 
tbe appeal le not taken within the time fixed, it will not be 
entertained, except by perntlealon of tbe Comm) .elonor. 

No appeal will be permitted from a decision rendered upon 
motion for dliaolutlon affirming the patentability of a claim, 
or tbs applicant's right to make the same, or the Identity of 
messing of counts In the caaci of different psrtlee. 

Appeals may be taken directly to tbe Commissioner, except 
In the cases provided for in the preceding portions of this 
rnle, from decisions on such motions as, In bis Judgment, 
should be appealable. 

Rule 128 la canceled and tbe following substituted In 
lieu thereof: 

1*8. If, during the pendency of sn Interference, a refer¬ 
ence be found, the primary examiner shall call the attention 
of the law exaralnsr thereto, and tficSstter may request the 
suepenitoa of tbe Interference until VJM final determination of 
the pertlqqpeff. and effect of the reference, and the Interfer¬ 
ence shall then be dissolved or continued as the result of such 
determination. The consideration ot such reference shall be 
inter partes and before the law examiner. 


Looping the Loop 

A Pilot’s and a Passenger’s Impressions 

L OUIS NOEL’S impressions of “looping the loop" 
In a flying machino are thus recorded in Flight: 
“There are no words In which to express the sensa¬ 
tion. As It Is, the ordinary flight Is quite exhilarating, 
but this new stunt quite exceeds everything In the 
world; in fact, in a word it is suiter-human. When once 
you have done it you feel you must re|ieat it again 
and again; you are so intoxicated with the wonderful 
senaation. Yon, start off. and rise to a height of be¬ 
tween 000 feet and 700 feet, and then yon ran begin 
the Joke absolutely without danger After executing 
a gentle vol piijut you pull the lever back, and the ’bus 
leaps with tremendous speed upward—which it loses 
at the senith of the loop. At this moment you are 
completely isolated from the earth and you can see 
nothing but the planes. Then It Is that an Incompre¬ 
hensible sensation ruus through you at being absolutely 
alone, suspended by an invisible string amid air. I 
assure you It is a unique ixmltlon; nothing to fear— 
only happiness. All this of course (unfortunately) Is 
done and finished in a second or so, and, after diving 
again, you have the first glimpse of the earth under you 
and you can only regret that the looping Is over There 
is Just one thing to consider, however; I think that If 
I ’loop’ often I shall lose that wonderful feeling.” 

A passenger whom Noel took up In an SO horse power 
Le Hhone-Morane-Saulnler machine says in the same 
issue of Flight: 

“My own impressions of looping are much the same 
as Noel’s, but there Is one point that has struck me 
particularly, and that is the fact that I could not real¬ 
ize that 1 was uiislde down. I did not feel any tend¬ 
ency to fall out, and If I had shut my eyes I would not 
have known, for tbe greater part of the time, that we 
were not flying normally. Before I ascended 1 took the 
precaution of seeing that what little coin of the realm 
I had in my pocket would not fall out when In an In 
verted position, hut, as I found later, quite uuneces 
sarlly, for, once in a way, my money remained quite 
securely in my pocket. As far as I can put it In words, 
my sensations from start to finish were as follows - 
After climbing to a height of about (100 feet, Noel 
turned and Inquired If I was ready, and then we dived 
slightly, the feeling in this case being similar to that 
during a vol plant; the ground stretched out before us, 
then suddenly ‘rolled’ out of sight as the nose of the 
machine was turned upward, and there was nothing 
but the clouded sky all round. The rush of wind, which 
had been Intense, then seemed to die out altogether for 
a second or so, and now one felt that wonderful feeling 
Noel spoke of. of being absolutely alone and extraordi¬ 
narily happy. The next sensation was exceptionally 
weird, for suddenly there was a terrific rush of air 
and the earth came into view from behind and above, 
and passed with startling rapidity In front of the ma¬ 
chine, Just as if some one had thrown a roll of green 
cloth over one’s head from behind, so that It unrolled 
as It went As the ground iwssed from overhead to 
the front of the machine, the sky again came Into view 
overhead, coming up from behind as did the earth, and 
I realized then that we were diving and that we bad 
been upside down All this time 1 felt absolutely com¬ 
fortable in my seat, and it was only when we were re¬ 
covering our normal position that I felt any rough 
movement. Each time we made the loop we came out 
of the top of it slightly sideways, so that when (lie 
horizon line appeared above our heads It was not abso¬ 
lutely borisontal. As I said before, although I saw, for 
the space of two or three seconds, tbe ground stretched 
out above my head, I had no feeling of belt* upstfo 
down." 




The Mono ergegraph, which registerB the werk done by the finger*. 


A T the normal fencing and gymnastic school 
which the French war ministry maintain* 
at Join vllle, systematic physical training Is 

given to officers and men, and methods of Im¬ 

proving the physical condition of the men of 
the auxtl iary service are Investigated. Espe¬ 
cial atten ^ tlon Is given to perfecting the exer¬ 
cises and FI methods of training, with the aid 
Of ncien Jhj^m tide researches carried on In the 
physio logical laboratory of the school. 

In ad dltton to the counting and re¬ 
cording Instruments which are com¬ 
monly employed by physiologists and 

psychologists for the study of respiration, circulation, 
and muscular contraction, the lalwratory contains sev¬ 
eral novel and interesting Instruments Invented by 
Prof. O. Demeuy for the detenninatlon of the form 
and dimensions of the body ut rest and In movemeut. 
The laboratory is also well equipped for work In 
I holography, Including chrono-photography and klne- 
matography. 

The dimensions of the thoracic cavity are measured 
with calipers having blunt tips of ivory. One of these 
tii>s is affixed directly to one leg of the instrument, 
but the other tip Is attached to a rod which can move 
in a graduated slide against the pressure of a spring. 
This construction allows the calipers to be withdrawn 
without tipenlug them or wounding the subject. When 
the instrument is applied to the chest the spring tip 
remains In contact with the body without Interfering 
with respiration, so that the travel of the rod meas¬ 
ures the augmentation of the thoracic diameter In the 
act of Inspiration. By connecting the r,xl with a pair 
Of Marey capsules, a continuous record of the varia¬ 
tions In diameter can be inscribed on a rotating 
cylinder. 

In order to obtain more precise measurements of all 
dimensions of the I tody, Prof. Demeny has devised an 
instrument, the double universal conformator, which 
can be adjusted to trace on imper outlines of the 
median vertical seel Ion of the trunk, uud of horizontal 
sections at various heights. The essential organ of 
this apparatus Is u metal rod, to which uumerous thin 
strips of wood, forming a continuous series, are at¬ 
tached transversely In such n manuer that each strip 
can move tndeiieudcntly In h direction parallel to Us 
length (or at, right angles to the rod) und that all 
the strips can be fixed In position by turning a nut at 
.the end of the rod. The ends of all the wooden strljis 
are brought into contact with the body, and the nut 
Is screwed down. The contour of tile body can he 
traced on pniier from the profile of the strips thus 
Immobilized. 

With two such mis, mounted parallel to ouch other 
on suitable supisirts, tlx- form of horizontal sections 
of the body, or of Us lateral or anterior Hiid posterior 
vertical profiles can be determined very quickly. Com¬ 
plete horizontal sections of the chest at various levcla 
are obtained by attaching four rods to a rectangular 
frame, Inside which the man stands on a platform 
which can be raised to any desired height 
The Uenicuy conformator reveals immediately and 
without calculation any defect of symmetry, such as 
unequal height of shoulders or hips, abnormiil curva¬ 
ture of the spine, etc. 

For the special study of the spine an instrument 
called a sachlgraph or prolllograph has lieen devised. 
Four rods, connected by movable Joints to forffi a 
rhomb, are supported by a carriage that moves In a 
slot In a vertical poet. The subject stands with his 
back to the poet, and the carriage 1b moved upward, 
while a blunt point attached to one vertex of the 
rhomb Is pressed against his spine. Simultaneously, 
a (tendI attach^, to the opposite vertex of the rhomb 


traces the profile of the spine, In it* true dimensions, 
on a sheet of paper. 

Vertical sections are obtained also by an Instru¬ 
ment which traces the profile on paper by means of 
pencils attached to two rods, mounted on rollem, 
between which the subject Is placed, and which meas¬ 
ure the thickness of the body at every point as they 
move up or down. 

The volume of air introduced luto the lungs by a 
deep inspiration Is measured by a very simple spiro¬ 
meter. The Inhaled air Is expelled through a rubber 
tube Into a cylindrical bell-glass, which dips Into water 
contained In a larger glass vessel. The cross-seetlon 
of the tulm Is made equal to that of the trachea in 
order to minimize resistance and disturbance of the 
rhythm of respiration. The bell-glass is suspended 
by a cord which passes over two pulleys and has a 
counterpoise attached to Its other end. The liell-glass 
rises oh the air Is blown Into It, and If Its wall were 
Infinitely thin Its rise, Indicated by the emergence 
of an attached scale from the water, would be exactly 
proportional to the volume of air introduced, the pres¬ 
sure remaining constant. In practice, however, there 
Is a small Increase of pressure, which Is measured by 
a manometer Inside the bell-glass and Is applied as 
a correction. The Bplrometer la calibrated by Inject¬ 
ing air In measured quantities, one liter at a time, 
and reading both the water level scale and the mano¬ 
meter after each addition. 

Many of the physiological researches that are con¬ 
ducted In this military school are executed by Marey's 
method, which Is capable of furnishing graphic rec¬ 
ords of respiratory movements, the pulsations of the 
heart and the arteries, muscular contractions, the 
pressure of the feet on the ground In walking, leaping, 
etc. The part of the body which Is being examined Is 
brought into contact with the flexible membrane of 
a Murey caitsulc, which In connected by a rubber tube 
to a similar capsule, whose membrane carries a stylus 
that presses on a cylinder covered with bluckoned 
pa|»er and turned uniformly by clockwork. 

The variations of muscular effort are registered by 
the well-knowu ergogruph of Mosso. 

The mechanism of bodily movements Is studied also 
by moans of photography, klnematography, and, espe¬ 
cially, chrono-photography. The kluematographlc an¬ 
alysis of movements enables the physical instructor 
to discover the physiological consequences of varloug 
exercises, and to classify tile latter according to their 
effects, but he must control Ills deductions by atten¬ 
tive observation of the movements. 

Chrono-photography may be defined as the photo¬ 
graphic reproduction of successive positions of a mov¬ 
ing object on u single fixed plate. (Irapblc chrono- 
photography Is based on the same principle, but it 
furnishes a much larger number of Images In a given 
time. The pictures of this sort that are produced at 
the Jolnvllle school Rre exceedingly interesting, and 
convey very valuable Information in regard to walk¬ 
ing, high and broad Jumping, and other exercises. Bo, 
at Jolnvllle, physiologists and trainers work together 
for the Improvement of physical education. 

The Anti-trust Bills and the Patentee 

P ATENTERS have concerned themselves but little 
with the proposed anti-trust legislation which will 
soon be presented to Congress In the form of what Is 
known as the Clayton Bill; yet that measure con- 
talus provisions which will profoundly affect the mar¬ 
keting of patented Inventions and which will cer¬ 
tainly be objected to by inventors and by manufac¬ 
turers gf patented articles. 

Every Invention, great or small, means A revolution 
In Its way—a revolution In the way of shaving your 


face, if the invention be a safety razor; a revolution 
In house-denning, If the Invention be a vacuum clean¬ 
er; a revolution In communication, If the Invention 
be a duplicating machine, such as a mimeograph; and 
a revolution in transportation, If the invention should 
be an airship or a locomotive. Revolutions are not 
popular, particularly when they mean a change In per¬ 
sonal habits. When one reads of the triale and tribu¬ 
lations of inventors, big and little, It is Immediately 
driven home that the great conservative mass of 
humanity receives new Ideas about as cordially as 
a Osar receives nihilist bombs. The new Invention 
must be Introduced very gradually; the general public 
must be educated to Its use artfully by newspaper 
propaganda, public demonstrations, and touch adver- 
-tlslng. Difficult as It Is to market staple products, 
the task of inducing the public to take an interest 
In a new Invention Is far greater. 

If the Clayton BUI becomes a law—-and It seems 
certain that some form of antt-trust legislation will 
be enacted before Congress adjourns—Inventors will 
find their progress stUl further impeded by formid¬ 
able legal obstacles. The revised Clfcytou Bill pro¬ 
vides that anyone who shall lease or sell in the United 
States, “goods, wares, merchandise, machinery, sup¬ 
plies, or other commodities, or fix a price charged 
therefor, or discount from or rebate upon such price, 
on the condition or understanding that the lessee or 
purchaser thereof shall not use or deal In the goods, 
wares, merchandise, machinery supplies, or other com¬ 
modities of a competitor,” Whall be liable to a fine of 
|5,000, and to Imprisonment of one year. It has been 
the practice among patentees to divide the market 
into territories, and to give enterprising retailers In 
each territory license for that territory. It being usually 
stipulated by the retailer either that be shall have an 
exclusive license for that territory or that a similar 
competing article Is to be sold to any other retailer 
In the same territory at higher prices or on less favor¬ 
able terms. Without some such arrangement the 
retailer’s competitors will all reap the fruits of his 
sowing, and will compete with him for the market 
which bis own efforts have alone created. To meet 
this entirely fair demand of the retailer, which the 
bill does not seem to condemn, the manufacturer, in 
turn, Is entitled to fair protection. Since the patentee 
must depend upon the retailer to create the demand 
for the article against the competition of rival brands, 
und since the manufacturer must assure the retailer, 
for a specified period at least, extra reward for the 
retailer's extra efforts In pushing the article, It seems 
no more than fair that the retailer shall give the pat¬ 
entee substantial assurance that be will exert more 
than ordinary effort In selling the article. So long 
as the retailer carries In stock a rival invention or 
offers both Inventions to his trade, the retailer cannot 
push either against the other. Indeed, by offering 
both inventions alongside each other In the same store, 
the retailer actually Increases the live weight of rival 
competition against which the manufacturer to strug¬ 
gling In bis efforts to get a foothold In tbs territory. 
The very leaet that the manufacturer con ask, there¬ 
fore, -to that for a specified period the retailor shell 
concentrate his effort upon the manufacturer’s own 
Invention. Without such asanrauce from the retailer 
the manufacturer cannot In turn give any assurance 
to the retailer of extra reward for extra effort; and 
unless the manufacturer can give such assurance ho 
cannot hope to find a .market for Us tarentton to 
territory already occupied by hto rivals, 

The Clayton BtU forbid# the taatertartprte ftoft ^ 
fema making buy each arr angeme n t. 
utoctorev or pntoatae engaged to Jutetetoto 
becomes a criminal he 1 







it be MW* Wtt*« « fl* WW « w patented 
artiflte to WW to W* • *P” ^th ■ that 
taoonsldetetton of the 
retailer’* wwsttwut to hurtle M* article exdnaiveiy 
that be wttl aril to other wtatteW tufly «w ton favor- 
able tempt' 

The right to furnish repair pert*—a very Important 
right in marketing patented Inventions—-Is affected 
by another pnrtbtoa of the btlL A manufacturer who 
sells a delicate machine whose successful operation 
depends upda perfectly adapted substitute parts, eup- 


S&E81iFlCA»CAN 

two hundred or three hundred Impressions can be 
obtained from * single wax stencil, with the result 
that the reputation of the machine suffers. It Is pos¬ 
sible to mention downs of machines whose perfect 
operation depends upon the character of repair parts 
and supplies, let, under the Clayton 1)111, a patentee 
may not protect the reputation of bis machines by 
seeing that they are always operated under the best 
conditions. 

Instead of agreeing to sell these perfectly adapted 
parts, supplies, und appliances at a «i**clai price, a 
patentee sometimes agrees to sell the original machine 
at a special price upon the understanding that the 
purchaser shall not use imperfectly adapted parts, 


to utilise them. As a remit the Chicago Drainage 
Canal was dng at the unprecedented rate of 57 cents 
Iter cubic yard, Instead of the ubuaI NO cents for rock 
excavation. The machines In question were leased 
on condition that certain supplies necessary for the 
perfect operation of the machines were to bo obtained 
from the manufacturer. All this Is forbidden by the 
Clayton Bill. Nor may the patentee seek to overcome 
the restriction by leasing (he machines at a s|iecial 
rental upon the understand lug that the lessees shall 
not use imperfectly adapts! parts, supplies, or appli¬ 
ances of other manufacturers ;.jior may he agree to 
sell to Uie lessee perfectly adapted parts, supplies, or 
appliances uiwn the understanding that llie lessee shall 



1'lles, and supplementary appliances, agrees usually 
to furnish purchasers with such parts, supplies, and 
appliances, at a special price, upon the understanding 
that the imperfeotly adapted parts, supplies or other 
appliances of other manufacturers shall not be used. 
It was brought out In the Dick case, for example, that 
the ink which purchasers of the mtmeograph must 
Obtate tfma the patentee* coats no mow tb*h otter 
toh, aad that, being free from betaine, it will not 
dtowtea the wik atnwdls. Other inks on toe market, 
s«» of Uumiperhepe Cheaper than 'the Ink supplied - 


Supplies, or appliances of other manufacturers. Thin 
also Is forbidden by the Clayton BUI. 

But suppose a manufacturer sells no machine at 
alL Suppose that he only leases It, because be may 
be compelled to do so. *The excavating machinery 
with which the Chicago Drainage Canal was built 
hi an example in point The machines in question 
cost *25,000 each, and there Were probably not more 
than a down contractors In the whole Uulted States 
Who could afford to buy them. Realising this, the 
manufacturers leased the machtm* under such favor¬ 
able conditions that It was possible for any contractor 


not use imperfectly adapted parts, supplies or appli¬ 
ances of other manufacturers. 

Where Is the stimulus to s|ieiid hundreds of thou¬ 
sands of dollars In devising new labor-saving machin¬ 
ery If this bill becomes a law? How will it bo pos¬ 
sible for a poor Inventor with a good ldoa to Interest 
a capitalist in his patent, if the capitalist llnds It 
utterly Impossible to market the Invention in tlie most 
efficient way? Why must a man pay n fine of *5,000 
and be subjected to a year’s Imprisonment like a 
common criminal because he follows business prac¬ 
tices which good morals and honorable business con¬ 
duct have sanctioned from time Immemorial? 








The Vertical Distribu¬ 
tion of Animals 
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1 drawing, rcprisl it red 
from the llimtrnhd Lon? 
ttfin Xf «•*, shows the vor- 
tIrnl distribution of ani¬ 
mals 111 till- live continents. 

The distance lie! ween the 
horizontal broken linen rep¬ 
resents !I,(XK> feet The 
highest ]mlnt at which any 
iinlmnl occurs 1m shown by 
n black solid line beside 
the animat. The altitu¬ 
dinal range of the animals 
may extend in many cases 
hn fur down as sea level, 
and no animal la confined 
to the altitude at which it 
is drawn, but will extend 
Home thousand feet lower 
than where actually placed. 

The chief factors In the 
distribution of animals are 
suitable climate or temper¬ 
ature, and a suitable food 
supply. The food supply 
Is obviously correlated 
with the temperature. In 
general, it may tie said 
that the vertical or altitu¬ 
dinal distribution of life 
corresponds closely with 
the iHtltudiual or its dis¬ 
tribution north ami south 
of the equator. At high 
altitudes the temiierature 
Is cold, and wo frequently 
find there the Name type of 
auimal that occurs at sea 
level In Arctic reglous. 

Thus, essentially the same 
ty|ie of hare at 12,000 feet 
In the Alps will ho found 
at sea level In northern 
Norwuy and Sweden. The 
llama, occurring at over 
15,000 feet in the tropical 
Andes, is found at sea 
level in Patagonia. 

The upiier limit of ani¬ 
mal life virtually eorre- 
sjsrtids with the lower 
limit of perpetual snow, 
and animals are much 
more abundant nt lower 
levels, because of Increased 
warmth and fmsl supply. 

The uiqier part of the pic¬ 
ture (Alps, Caucasus) reie 
resents 10urope, all In the 
tempernte some, and shows 
the lower level of jwr- 
lietual snow between 12,000 
und 15,000 feet; while the lower isirfloii of the picture 
shows the siinw line nt over 18,000 feet, due to the 
continents of Asia, Africa, and the two Americas ly¬ 
ing partly In the torrid cone. Note that llie chamois 
of the Caucasus Is found at a slightly higher altitude 
than the chamois of the somewhat more northerly 
Alim. In I'Utrope the wisslniek is found as high as 
7,500 feet, but In Asia it ranges up to 18,000 feet. 

The most conspicuous mammal found at greatest 
height is the yak of Central Asia, attaining 10,000 feet 
and never occurring lowci than 10,000 This Is much 
exceeded In actuul height by American vultures at 
24,000. These, however, do 
not dwell at that altitude, but 
only attain it. at times in 
their flight, obtaining their 
food and rearing their young 
at lower levels. Kepttles oc¬ 
cur nt relatively low levels, 
as shown by the viper (Cau¬ 
casus, 8,000 feet). Insects for 
the most part prefer lower 
levels and warm climates, hut 
may <xrur at high altitudes 
(spiders, beetles; Alps, 16,000 
feet). 

The extensive altitudinal 
range of certain animals or 
groups of animalB Is well 
shown In the section across 
Sooth and North America; 
humming birds, from over 
16,000 tat to sea level; ar¬ 
madillos, Dram 18,000 tat la 
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The apace lie tv 


This drawing, reproduced by courtesy of the "Illustrated London News," is designed to show the ver¬ 
tical distribution of anlnul life. 

It la liaaed on a aerie* of map* which Illustrate the distribution of over aeven hundred famlllea, genera and apcclca of 
minting animals, and which constitute* volume ft of ltartholomcw'a Physical Atlaa, published at the Kdlnborgh Geo¬ 
graphical Institute by John Bartholomew A Co., under the patronage of the Royal -Geographical Society. While the 
highest point at which any particular animal U to be fonnd, It doea not Indicate the range Of that 
■tween each pair of dotted lines represents three thousand feet. 

the Andes to sea level In Brazil; deer, from 15,000 feet 
in tropical America to sea level In teinjierate and 
Arctic portions; bears, from the s|>ectacled bear at 
nearly 16,000 feet In Ecuador and the true bears from 
0,000 feet to sea level in tcmjierate North America to 
the polar bear of the Arctic, never found more than 
a few feet above the tee of the ocean. 

The high altitude attained by some animals la quite 
surprising. Note the African elephant at nearly 15,000 
feet against the Indian elephant at scarcely over 6,000 
feet, and observe where each would come if placed at 
similar heights in Europe. Tho high altitudes of cor- 


yures, wombats, kanga¬ 
roos, wallsbys, lyre-birds, 
and kiwis, ate, are tropi¬ 
cal of temperate in nature 

> low 

6,000 

tat. Then are tow high 
mountahie to the region In¬ 
habited by them. 

One Important tact in 
the altttttdinat distribution 
of life not shown to the 
drawing hi that «m moun¬ 
tains, the southern Slopes 
exposed to the sun’s rays 
are much warmer than the 
northern, so that animals 
are found at much higher 
altitudes on them than on 
the colder northern elopes 
of the same mountain. 
Also animals have a tend- 
range higher in 
than to winter in 
the northern hemisphere, 
and of course the reverse 
to the southern hemi 
sphere. 

A knowledge of the ver¬ 
tical distribution of ani¬ 
mals to any particular por¬ 
tion of the world is of 
value to man in indicating 
the climate of a region, of 
suitable crops for cultiva¬ 
tion in such area, and of 
suitable breeds of animals 
to rear, and also iu the selection of health resorts. 
There are parts of tropical Asia, Africa, and America, 
which to all Intents and purposes belong to the Arctic 
or to the temperate nones, depending upon the 'eleva¬ 
tion, and each is occupied for the most part by an 
appropriate assemblage of boreal or of temperate 
animals and plants. 

flom Helps lor the Marie Teacher 

By Dr. Alfred Gradenwitc 

e of the piano, the s 


1 each note is invariably fixed on the 



Only 

my to be 
to grave 
to Violin, 
and dor that matter, on all 
string Instruments, the pitch 
of each sound, however, de¬ 
pends on the position of the 
pupil’s fingers, and tone this 
to Abe beginning le practic¬ 
ally never ooreeete.no strictly 
cornet sounds dan be ex- 

A dtotihg nlnheavtoiin 
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ItofltoUiB^ betweao the head and the stem. They 
Una t)l» bottom* of tie boats with reeds. The boats 
haw two ntn. one man to eadx. One polls to him; one 
paste# tons him.” 

Very evidently that Is a land of little progress; for 
drcolar boats an still to be found there, which fit ex¬ 
actly the specifications Jotted down by the Greek histo¬ 
rian- They are known as "kufas” and are in common 
nee on the Tigris. The photograph shows a typical 
scene at Bagdad. The buoyancy and stability of the 
kufa Is demonstrated by the boat to the foreground, 
which Is about to land Its passengers. 

Curios# Life-earing Bait 


1 SHB «pawtob arny to Koreece has found the aero¬ 
plane * ntt effective means of coping with the 
guerrilla warfare Of the natives. Two men to an aero¬ 
plane can sweep a Wide am of difficult country and 
dear it of email bands or solitary snipers by dropping 
explosives upon them from a height above the effective 
range of tbelr rides. Neediest to say, three dimen¬ 
sional warfare la not to the liking of the Moor, 
The sight of #n aeroplane is to ItseU terrifying enough 
to the seperatltioua native. The accompanying pho¬ 
tograph Shows one of the Spanish military biplanes 
and the bombs that are thrown from it By this means 
operattona have been carried on against the Moore to 
regions where, hitherto, they have been safe from 
attack. 

An Attedunent for Talking Machine* and 
Gcmaophoaer Which Improves Their 
RhprodiKtfaMt 

I N the Scidstimc Autocar of September 27th, 19ia 
we published an article on an Invention patented 
by Mr. M. B. Claussen for amplifying the reproductions 
of talking machine records, which invention constated 
to Inserting the steel reproducing needle through a 
specially formed celluloid disk. Simple as the Inven¬ 
tion to, the effect Is remarkable. With a fine needle a 
volume of sound can be obtained which exceeds that 
produced by a coarse needle, with the additional re¬ 
sult that all the delicate shades which only a fine 
needle can reproduce and which escape a coarse needle, 
are heard. Mr. Claussen has patented a modifica¬ 
tion which permits the use of the fiber needle. If 
anything, the effect of the celluloid disk Is oven more 
pronounced than with the steel needle. Those who use 
fiber needles know that they are superior to steel points 
because the scratching la reduced, the tone la purer, 
end the records are not worn away so Quickly. Mr. 
Claussen passes the fiber needle through a ball and 
socket Joint to the center of the disk, so tbs needle can 
be adjusted to any angle. It is now possible with this 
Invention to nee the fiber needle with those records for 
which it la peculiarly adapted, with the assurance that 
the sound to be Obtatoed Is greatly amplified and a rich- 
nets of quality obtained otherwise quite impossible. 

Tim Kufiui of the Tigris 

H ERODOTUS, in the account of hl« travels, made 
note of the peculiar boats used on the Euphrates, 
as follows: 

•The boats used by those who come to the city of 
Babylon are of a circular form, and made of skins. 
The ribs of the vessels are formed of willow (toughs 
and branches. They are round like a shield, there being 



A GERMAN engineer has Invented u very peculiar 
life-saving device, which is illustrated in the ac¬ 
companying engraving. It consists of a water-tight 
canvas suit in the shape of a bag, with sleeves for 
the arms and a dome-shaped top that closes over the 
wearer's head. The sleeves terminate in gloves, so 
that no water can enter the suit through them. The 
top is provided with a porthole, through which the 
wearer may take note of his surroundings. However, 
a slide is provided to seal the porthole hermetically. 
Projecting from the top of the suit la a pipe through 



Peculiar life-saving suit. 


which air is admitted. In order to keep the device 
upright, a metal can or bucket Is fastened to the 
bottom of the suit There are openings In the top of 
the bucket, so that It will fill with water and act as a 
weight Within the suit a limited stock of provisions 
may be carried. Around the top hand rojtes are 
secured, to which two or three persons may cling and 
keep themselves afloat The occupant of the life¬ 
saving device can propel himself l>y using his arms 
as paddles. 

Motor Stage Line Over a Desert 

T HE lapse of ten or, at the outside, not more than 
twenty progressive years has driven the far-famed 
stage coach from the highways of the West To-day, 
where the railroads bavo not penetrated the motor 
stage holds undisputed sway. 

There Is an automobile stage running between Yuma, 
Arte., and Hottvllle, Cal., which la truly a curiosity. 
Holtville lies at the eastern edge of the developed por¬ 
tion of the Imperial Valley. From there it Is a Jump 
of 06 miles across the desert to Yuma, Arts. There 
Is a railroad running from Yuma to Holtvllle, but 
It goes by a circuitous route, and costs the traveler 
much money and time. Accordingly, an enterprising 
man, George H. Johnson, undertook to establish a 
motor stage service. Before the loaded car bad gone 
ten miles on Its first trip, it was wallowing up to 
the axles in the sand of the Colorado River desert 
After shovettog it out, Johnson spread long strips of 
canvas ahead of the machine, and to that way kept 
it out of the sand-holes to the end of the Journey. But 
that was too slow a method of traveling. Service wan 
discontinued until the problem was solved. 

Johnson invented what we might call a “sand belt” 
to keep the machine from sinking into the sand, while 
It is crossing the desert. It is merely a set of thresh¬ 
ing machine belts eo arranged upon wood rollers that 
they travel over and under the rear wheels of the 
car, much to the same manner that the caterpillar 
eofto** torn* rails along beneath It when It to to 



ififl 



Sand belts to keep the wheels of the car from 
■inking into the tend. 


motion. The belt Is about n foot wide, and It runs 
upon a roller over Mich wheel, and another roller 
located about midway between euch front and rear 
wheel. The belt Is about half an Inch thick, and It 
runs rather slack. It Is easily attached and re¬ 
moved, and is substantial enough to hold the rear 
wheels out of the sand when it Is crossing the desert 
with a load of passengers. 

How a Serious Accident May Be Prevented 

A SERIOUS accident ran happen with an nutomohile 
to case the driver stops It by simply cutting the 
Ignition and braking, without, putting the speed lever 
at the off point, for should the motor clutch remain on, 
the cur will start off as soon as the crunk is used to 
set the motor running The driver thus risks being run 
over by his own car, or the vehicle runs wild at n high 
sjteed. An ingenious electric device can he used to make 
such an accident Impossible, and It consists in mounting 
a relay so that when Its magnets work, the relnj con¬ 
tact cuts the Ignition circuit. The mngnet is in a bat¬ 
tery circuit, which includes the crank, motor, and speed 
lever The sector of the nisshI lever is specially made 
ao that ult the points except the aero lsilnt make con¬ 
nection will! the circuit, while the aero point cuts the 
circuit. When the lever Is on point 2, for Instance, cur¬ 
rent cun iwss through the lever part to (he magnet. 
Supiww* the iever to have licen left by mistake on this 
t»olnt, when the driver npplles the crank against the 
motor for starting, he closes the circuit and operates 
the relay, Uiuh opening the second or iguitlon circuit, 
which as stated Is worked by the relay contact. Ap¬ 
plying the crank thus cuts the ignition and it is tmpos- 
alble to start the motor until the lever has been shifted 
to the zero point on the sector 


Another Ruaaian Gold Field 

T HE American consul general at Moscow reports 
that rich gold fields have been found In the district 
of Anadyr, Siberia, nlong the River Btelayn, consisting 
of a thick stratum of auriferous wind under a thin 
layer of iteat. The difficulty of mining Is great, owing 
to the fact that food and other necessaries cannot be 
procured nearer than at h distance of 200 to 300 miles 

Miniature Cyclone 

T HE freak cloud herewith illustrated was photo¬ 
graphed at Whittier, Cal,, following a heavy 
rainstorm. The cloud was very active, having a 
rapid spiral movement, at the same time traversing 
the sky with the group of clouds to which It seemed 
attached. It remalued visible for iierhnps an hour, 
but was ultimately broken up, apparently by its own 
violent movement. 



Photograph at a miniature cyclone. 






















RECENTLY PATENTED INVENTIONS 

These column* are open tu all patentees. 
The notices are Inserted by special arrange¬ 
ment with the Inventors Terms on applica¬ 
tion to the Advertising Department of the 

SCIENTIFIC AMERICAN. 


1‘erialuluc to Apparel. 

LIFE SAVING SUIT —Cahl 0. Walds, 38 
Tompkins Place. Brooklyn. N Y. This Ilfe- 
mh «inis suit Is designed to keep the a 
afloat In tlir water, while at the same time 


LIFE-HAVING HCTIT. 

allowing convenient use of arms t 
swimming nnd oilier purposes The salt which 
Is waterproof nnd air tight I* not onljr adapted 
for victims of accidents at sea, hut also for 
hunters, fishermen and aoldlers, In short for 
every one exposed to eold and 

Of Interest to Pm 

BEET-II A KV ESTER_J. B. Dawson, Box 

07, Pompeys I'lllar, Montana. This harvester 
Is adapted for ose with erownlng mechanism 
previously patented hy Mr. Ilawson, hut may 
bo used with any other form of crowning mech¬ 
anism. Memo* are provided for lifting the 
crowned lioets from the soil without Injury, 
sopnratlug them from the soil, and delivering 
them Into a dumping containc 

TKtl* MECHANISM FOB BUNDLE OAK 
ftlEHH.—I Baxter. It, F D. No .1, Moscow, 
Idaho. To provide means for stopping the de¬ 
livery of bundles or sheaves from a carrier 
to provide means for manually releasing tin 
bundles for delivery, and to simplify the inorh 
aulsni for effecting these operations, are tin 
principal objects of Mr Baxter's Invention. 

Of General Interest. 

GRATING.— A, Damhocii, 88H Ninth 8t, 
Brooklyn, N Y. This Inventor s object Is to 
provide a grating for use In roofs of subways, 
buildings and oilier structures, and arranged 
to prevent ralD water, dChrla and tbe like from 
passing through the grating, to Illuminate the 
•pace below the grating by refracted light, 



GRATING FOB SUBWAYS, BtTIl.DINGS, 


provide proper ventilation for the said space, 

and to close the grating In case of Are to pro 

vent draft To accomplish this result, use Is 
made of grate bars provided with arehed roofs 
open at one aide a building light extending 
under each roof lu-low the opening thereof, and 
a ventilator under each roof adjacent the Inner 
end of the said building light 

HAND AND WATER CONVEYER.—C A 
Dial. 4208 Walnut Kt„ Kaunas City, Mo. This 
improvement relates to mesns for utilising the 
current in a river, atrenm or channel for th< 
purpose of removing sand from the bed of tbe 



NANI) AND WATER CONVEYKB. 


body of water nnd conveying It from a point 
up-stream to a point far enough down-stream 
to allow sufficient fall for the purpose 

SPARK ARRESTER.— 8 H IMikirter, Ya 
colt, Wash. This Improvement relates to a 
spark arrester to he applied to tbe smoke 
•tack of locomotives, stationary hollers, and 
donkey engines and other similar engines, and 
arranged to permit of the free escape of the 
•moke, while arresting the cinders, sparks, etc. 

WINDOW-FITTING FOR BLINDS —F F 
Cowdbot, 811 Miller Street, North Sydney, 
New South Wales. Australia. To eliminate the 
damaging effects of repeatedly Axing brackets 
to window frames for shades of different width, 
Mr Cowdroy has Invented a fixture which may 
bo permanently Attached tu the window Rod 


which h 

for various sises of shades, and curtain 
brackets adjustable vertically for curtains' of] 
different lengths. 

BLUB ROOK TRAP—D, Best, Ban Leandro, 
Cal. An object here la to provide a device 
having a frame which may be turned at any 
angle of the field, without canning extra strain, 
or having a tendency to pull the frame out of 



BOCK TBAP. 

position. A further object of tbe Invention Is 
to provide a device In which the rocks 
caused to spin, and In whlcb the throwing 
arm Is automatically brought bark Into 
tlnn ready for another throw, 

AUTOMATIC DRAIN VALVE —W II Hnp- 
bLasroN, Box 174, Brownsville, Tex The | 
pose here Is to provide a valve adapted for 
In connection 


STOVE-LID,—J, RaADhACir, 10T 
Hoboken, New Jersey. The Ud Is 
be used on gas stoves of wait 
being provided with shop were 
tbe sides of the openlr- *- ■*“ 
prevent the Hd f 




AUTOMATIC. KBAIN VALVE 


braking systems, for automatically draining the 
reservoir and the system of water wlicr 
normally open spring supported valve la 
vldod, adapted to lx- closed by tbe pressure In 
the system, when such pressure excoodi 
normal atmospheric pressure. 


Hardware and Tools. 

NUT LOCK.—A H. Wegener, 110R Garden 
Hoboken, N. J. Among the objects of the 
invention la to provide nu automatically grip 
ping device for locking a nut to a holt. 
iut which will permit the unscrewing of 
he nut under force applied thereto by n 
>f a wrench or the like without seriously 
damaging either nut or bolt thread. 

FASTENING DEVICE—M J, Myxum, care 

M. J Myers Co., 18B W. 2dth 8t„ New York 

N. Y. The Inventor provides a device which 
may be used on clothing and other articles, 
and which la constructed by providing a mcin- 

wlth a longitudinally extending slot ter¬ 
minating at its ends In stud openings one of 
which extends In the member at one sli 
tbe slot, and the other extends In the i 
her at the other side of the slot 

SNAI* HOOK.—C. E. Kai.LT, Grlffln Cor 
Y. With the present Invention Mr Kelly 
provides tbe catch with guiding means to 
trol the name when It Is moved Into nmj 

icklug position, and lie secure* the sprlug 
In fixed relation to the catch, so as to make tt 
hook more easily operable 

Heating and Lighting. 

PORTABLE LIGHTER — G ScilLBIClin 

37 W 14th St. Manhattan, N. Y . N. Y Anion 
the principal objects which the present Invei 
n has In view are to provide a container 
hold free liquid fuel for use In delivery In 
regulated quantities, to avoid flooding 



PORTABLE LIGHTER. 

evaporation of the said fuel; and to pre 
variation In tbe delivery of the fuel hr 
said container In the accompanying a 
tug a vertical longitudinal section of tb< 
able 1 lighter Is shown. 


provided with a centrally 

rles of holes clustered almut tt and a 
■ of strengthening webs all wl 
of diffusing under control tb 
duced by the gas burner. 

Household Lllllilss, 

SAD-IRON.—J. W. Austin, care of Central 
Flatiron Manufacturing Company, 
ton. Now York, This sad-iron U provided with 
means whereby the slse of the mixing chamber 
for tbe gan and air can be enlarged or reduced 
at the will of the operator. 

Is utilised to the beat advantage and all danger 
by back-firing is completely prevented, the 
usual chimney being dispensed with. 

ATTACHMENT FOR COOKING UTENSILS. 
— C, N. Sowpkn, Guantanamo, Cuba. The In¬ 
vention provides a means for holding two 
sauce-pan* or like utensils of different else, rela¬ 
tively spaced one within the other to as to 
constitute a double cooker. Tbe attachment 
consists of a device which may he applied to 
the handles of the two utensils to hold them 
In the proper fixed relation to each other. 

Jlsrhlnei and OTeehaulcal Devices. 

REFRIGERATING A P P A R 
Mackih, 1021) Hants Rita Ave., Laredo, Tex. 

main object of the Invention Is to pro¬ 
vide a means for hardening tee cream. The 
apparatus Is provided with a series of shelves 
whlcb may la- revolved to bring them In posi¬ 
tion whereby the contents of tbe shelves 


cycles or devices which art propelled hy the 
rider* or by motive power. More particularly 
stated the Invention contemplates the employ¬ 
ment of two bicycle constructions made or con- 
| netted tn parallel and with a single steering 
mechanism for the combined wheel, 

RESILIENT WHEEL—A. T. UooKIM, 00 
Dana fit., Cambridge, Maas. This Improve 
meat involve* a new form pi resilient wheel, 
and the principal purpose of the taveatton la 
to provide an improved device of this class. A 
farther object is the provision of • wheal made 



be removed or replaced. The shelves are placed 
In s novel form of vault and novel mean 
maintaining the vault in cold condition are 

provided 


VIOLIN CHIN REST,—C. J. Edlavitcm, 12 
Albemarle Bt., Baltimore. Md By the use of 
widely spaced elamplug members, this lnven- 
b voids creating a strain at a single point 
e violin, whlcb Is often destructive. The 



CHIN REST THAT AVOIDS STRAINING VIOLIN 


ir portion of the chin and shoulder plates 
prevented from coming Into contact With 
the surface of the Instrument 
would destroy, in a measure, tbe tone of the 
Instrument. 

Prime Hovers and Their j 

MEANS FOR PROPELLING SHIPS AND 
THE LIKE M. Goi'wit u.HOb, 8 Hue d* 1 
Choverus, Bordeaux, France. This Invention 
has for Its object a system of propulsion tor j 
ships and tbe like by means of Whe«l«, gad 
aore particularly for Its object to direct 
tbe fluid Jets projected by the wheels In ~ * 

manner as to bring them lht< 
direction and utilise their vis ci 
pulsion. 

ROTARY EXPLOSIVE * N G I iMtMfx, DC] 
Blatnct, Edmonton. Alberta, Canada. The**-] 
parstui consists of a aerits of exploaire «• 
glnes grouped about a central drtvtof, ebatt," 
Bach engine drive* a pinion meahtttg With *; 
large gear upon the driving shaft, the object 



up of a hub and rim with a number of radllent 
spokes therebetween, whereby when tbe Wheel 
rolls over the ground tho resiliency of the 
wheel will take up tho sbneka due to uneven- 
neaa of the road. 

DOOR-LOCK—W. J. FLRisuRAima and H- 
Richasdsoh, 10 Edison Bt., Pontiac. Michigan. 
The Invention provides an Improved lock of 
the type partlcnlarly adapted for use on auto¬ 
mobile doors. It consists of a strong and 
durable construction embodying a minimum 
number of parts so co-operating as to prevent 
tbe door from rattling when closed. 

WATER, LAND, AND AIR MACHINE.—*. 
E. Gregory, Centra) City, Ky. The Invention 
provides a hydro-aeroplane adapted to ran on 
land. Hence, this vehicle may be used as an 
aeroplane, as a bout or as a land vehicle, with¬ 

out any change In device when going from 
one element to the other, 'file vehicle is pro¬ 

vided with a novel form of hull for use on the 
water which serves ns a main sustaining plane 
i used In the air. 


PA PER BELL.—B. Kamfiol, ear* of Boys! 
Wastepaper Works, H42 Lorimer St,, Brooklyn, 
N. Y. The bell is of tbe folding paper type, 
and has parallel horiaontal stripes of various 
solid colors extending through it. 

WEDDING RING—M. Rosen. Ud7 Vlpe 
Avenue, New York. A distinctive character- 
latte of this design Is tbat annular spaces of 
oven width extend about tho ring to show 
both at the outer and inner surfaces thereof. 


No**,—Copies of any of these patents will 
Iw furnished by the tsciawTirio Ameoican far 
ten cents each. Plrspe state the name of tbe 
patontto^titte of the larention, and data of 
this paper. 


We wish to call attention to the feet that 

I we are In a post Hon to render competent, eer- 
vleee in every branch of patent or, trade'rokrfc 
worh. OUT staff It composed of mechanical, 
electrical and chemical experts, Ueneagbly 
trained to prepare and prokeentn *H *Me« 

l^^^wbMtt^mrtter^nvnl^^-eg'l^^be^tfMH 
jdalteed;'technical, or oriwtifte htoWMOite-re¬ 
tired therefor, , . ■ 

We , alee 'have, mandate* tb* 
arid. Who anoint In tha.mtdleMlW 
and -trade-mark appHcatton* died 
tribe foreign to the United ftthttt 
1 item 4 Git 
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“SIXES” RUN 32.8 MILES ON 
ONE GALLON OF GASOLINE 


N0tETY-FOUR CARS MAKE 
STARTLING AVERAGE 
IN “FRANKLIN” TEST 

“Stock” Machines With Three Passengers Each 
Make Simultaneous Record Runs in 
All Parts of United States 

VICTORY FOR LIGHT-WEIGHT IDEA 


Many Dealers. Sold Out, Compelled to Borrow the Machines o? 

Local Owners to Take Part. Varying Weather 
Conditions Met. 

Syracuse, N. Y.—On May 1st, 94 Franklin dealers in the 
United States and Canada, in 94 Franklin Six-Thirty stock 
touring cars, regardless of weather conditions, made a test to 
demonstrate the best possible mileage on 1 gallon of gasoline. 

The rules required that the finish be as near the starting 
point as possible. £ach test was made with two official ob¬ 
servers, and results sworn to before a Notary Public. The 
test represents the average of 94 cars, 94 drivers, various 
road conditions, all kinds of weather, different grades of gas¬ 
oline and, therefore, what can be obtained by skillful driving 
in the scientifically light-weight six-cylinder Franklin car. 

The highest mileage, 51.2 miles, was made by Wm. F. 
Sanger, Milwaukee, Wis. 

The different conditions under which the tests were made 
are graphically shown by the following telegrams: 

Ssk Lake City, Utah—“40.1 mile.. High wind sad wet raids or cotid easily 
have aid* SO.” 

Laramie, Wjs.—"32.1 auks. Vsstker coU. Roads ragh bet hard.” 

Su Diego, Cal.—"33.1 miles. Roads wry slippery. Drfcriiag raio deriag 
ins. Rather cold. Ceufary drove. Top and glass frost dows. H. C. CoveR, 
Osh Representative; Leek Ehagren, Fire Chief; observer*. Car with load 

weighed 3385.” 

G eorgetow n , Texas—"Made 17.2 auks. Top and windshield op. Wet and 
badly washed pike roads. Very little wind. Three passengers and car weighed 
331# indedtef accuudated and. Showered just before starting. Avenge speed 
eighteen wiles per how. Affidavit follows by letter.” 

Bangor, Maine—"21.5 ados. Dry Art roads, rongh in places, and hifly. 
Weather arid, thermometer*! at six, 45 at and of ran. Strong wind. Driver 
Hal Weight 3250. Glass front *ad top down. Snowed lightly daring night. 
Started at ton, finished at efevuMhirty.” 

Newark, N. J.-"0n official test obtained 34-4/10 afles. Roads dry, fair 
coadttan. Westhor dear, mOd. Driver Wake* PanoBs. Weight of car in- 
rinding pasosagors 3321 pounds. Wo d s ah lcd back over identical course. Coarse 
c ontai ne d 15 lib (grades from 2 to 8 or 14 per cent). Deaoastrntteg car need, 
ran tetel 5,000 mites covered period 6 a oaths ” 

Yorit, Pa.—“Made thkty-eevea and erne-tenths miles on tnrnpike which wu 
covend mm te*Sb of way hr deep hist stone- Can do forty-five miles if roads 
«• tagnod r sni Hi sn.” 

Uam CRy, Me.~*Wfflba8 makas forty-two end eighty-eight hnadndtes 
nria on onogsion gacites. Weather cool. Slight wind. Roads good.” 

NW/eesnM)owfApfiwkWto A>OomAih Compaq,Syraeuu, N. Y.) ! 



THE MILWAUKEE TEST CAR JUST IN-51.2 MILES ON ONE GALLON 


THE CERTIFIED INDIVIDUAL RECORDS 

Ctiy Dealer Weather Record 

Mfiwoukea, Wla..Wm. t. Sanger Fair SI 2 

Aberdeen. 5. D . . G. M Worthington Fair IS S 

Akron. O, .. ■ • A Auble. Jr. Windy St S 

Albany, T>i. Y. . C.G. Heck . Windy SSI 

Auburn. NY. George H. Leonard Windy M S 

Baltimore. Md. W. F. Kneip Windy M 0 

Banipr. Me. tdwin O Hall Windy US 

Bor Harbor. Me. ... Fred L Savage Fair SO 1 

Binghamton, N. Y. . . . S H. Lewis Fair MS 

Boston. Maas. OUo A Lawton Fair Ml 

Bridgeport. Conn Arthur L Clark Windv S4 4 

Bunak), N, Y. .. Georgs Ostnndorl Windy XI 7 

Canton Ohio . Goo. W Bolden Fair $• S 

Chariotle. N. C . J. B Woodslde . Windy M0 

Chicago. Ill. . F. H Sander, .Fab US 

Cotorado5pnngl O' Newman .Samoel Fair *7 S 


tTuCUeAwis. 


Greol Falls. Mont. . 
Greansburg. Pa . 
Hagerstown, Md. . 

8S5&ST ■ 

Hutchinson. Kans. . 

LbOosms. Wl, 
Laramie. Wyo, . . . 
Little Rock. Ark 
Los Angeles, Cal. 
Louisville. Kv 
New^toNA mn ' 
Newburgh. N. Y. 

New Haven. Conn. 
New York City 
Norwich. N Y 
Oakland. Cal 

^XT,n N b J re 

Peoria, IU. 


Phoorux, Anx 

Poughkeepsie, N Y. 
Providence. R I 
Putnam, Conn, 
Reading. Pa. 

Rising Sun. Ohio 
Rochester, N Y 
5L Louis, Mo 

SalTukeCdy, Utah 
San Angelo, Ten 
Sen Antonio, Ten 
San Diego, Cal, 

San Jose, Cal . 

San Francisco. Col.., 
Scranton, Pa 


John Griffith 
L. T. Byram 
W W McCarroU 
T. J. Caswell 


J W McCormmach 
S. K Hatfield 
. James Sweeten. Jr 
George Hagemon 
W. Murray Carr 
W M Chalks 
J. C. Braly 
William M Davis 
Wallace L Wilcox 
. O C. Bosworth 
James M Kalbach 


i F Birdsong 
Vrisen S Smith 
L Normandrn 
. John F McLain 
O. D DeWItt 
W A. Wicks . 


Sioux dty 'la 
Sioux Falls, 5. D 
Spokane, Wash 
Springfield, Mass ... 

ISS Y : '... 

UnloMown, Pa .I 

Utica, N. Y.' 

•:■■.! 

Worcester. Mass. 

Youngstown, Ohio 1 . , . 

AVERAGE 


G H. Grant 
R. H. Tuttle 
. David S. Hendrick 

..m&sr 1 

Wiliam S. Lae . 
James B. Stephen, 

, . V. J. F.ckberg 

12A, 


SIX-THIRTY, 2725 POUNDS, We INCH TIRES 
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Beauty, Luxury and Utility That 
Reflect Good Taste and Judgment 


of the National L - . .. 

toward) the radiator) add* a distinct note of 
attractiveness. The wide metal guard) are en¬ 
closed, continuous and unobstructed. These 
points of refinement and care help give the 
National its mumble effect of a long, low, 
graceful craft. 

The admitted mechanical superiority of the 
National added to its comfort and conven¬ 
ience, gives you the ideal combination of a 
quality car, built and guaranteed by an old, 
reliable ami successful institution. The rear 


spring) on the new • 'SIX" are of the Cantilever j 
type. The left side drive, center control, 
venient a< d simple dash equipment and eitsy 
access to all four doors add to your comfort 
and satisfaction. 

National cars are built for service, proved 
by their fourteen years of dependability an- 1 
reliable performance; their ample reserve fore 
and speed when you need it, or two miles a 
hour if you prefer. 

We say “you don’t have to raise the hood' 
because the National's suet ess justifies vour 
confidence in our mechanical ability. 



Write for illus¬ 
trated catalogue. 
Department /. 

SIX-$2375 

FULLY EQUIPPED 

NATIONAL 
MOTOR 
VEHICLE CO. 

INDIANAPOLIS, IND. 








Tires 

Were 

PENNSYLVANIA 
OiiWiooP 
VACUUM* CUP*TIRES 

Skidding on slippery pavement*—the greatest tingle cause of automobile 
accidents—would bo unknown. 

V. C. tiran have been guaranteed for many yean not to oh id 
on wet or greasy patlemente, eUe returnable at purebaee price. 

Never a claim from a ueer. 

Tiro trouble and expense —the greatest drawbacks to tbe use of automo¬ 
biles—would bo so normal and nominal as to constitute the least of all 
automobile service complaints. 

V. C. tires are guaranteed for a low minimum of 4,500 actual 


The oiled rood would bo a complete comfort—not to bo avoided but enjoyed. 
V. C. tiree are guaranteed absolutely immune to the rubber 
destroying effects of oil. 

Every year adde enormously to the number of those who know Vacuum 
Tiree as the ONLY tires for utmost safety and service. 1914 has 
a previous yearly records. 

So!d Everywhere 

Fennsylvemtia Rubber Cck, Jeannette, Pa. 
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(Ooaoiuded from pegebU.) 
light wan shining, become* shifted* tputf-j 
ter of «n Inch, and to too* obUtermted, ' 
the screen presenting an opatltte sarfaee | 
to the Wring line once more. By moving ] 
the back or third sheet at Intervale In a 
horizontal direction the possibility of a; 
nerlen of hole*—one In each 
lug Into line and Indicating a false hit to. 
rendered extremely remote. 

When the roller* have become 
ed of paper It 1* only necessary to change 
them, thereby permitting the paper to, 
be used sgalu. As a rule the picture to! 
kept stationary uj>on the screen for a boat 
two seconds, which is quite adequate lor 
determining the effect of the shot. 

The pictures are projected at the nor¬ 
mal speed—16 per second—and at finft 
sight It may be thought that the almost 
brutal Instantaneous starting and stop¬ 
ping of tlie projector mechanism would 
Injure the film. But such to not the case. 
The wear and tear upon the celluloid rib¬ 
bon is no more severe than when It Is; 

through the lantern In the usual 
manner. 

Holding the picture stationary In the 
gate under full Illumination, however, 
presented ono difficulty. As a rule, if 
n Is arrested and held for only a frac¬ 
tion of a second It will Ignite, owing to 
the Intensely concentrated heat brought 
to bear u;sm It Although ordinary 
films sre used In this apparatus there to no 
risk of firing. A radiator to built around 
the condenser, which acts as a cooling 
tank, and this keeps the celluloid film quite 
cool daring the jierlod of rest. 

The great advantage accruing from this 
“life target,” as it is called rather appro¬ 
priately, to the way In which It fosters 
quick sighting and snap shooting. This 
is the factor which appeal* em»eclally to 
military exjierts to-dny. The recruit may 
be somewhat slow in these elements when 
he faces the target for the first time, and 
even twelve pictures jier second to some¬ 
what too rapid movement for him. but he j 
soon realizes the new conditions and 
almost mechanically adapts himself to the 
life-like conditions. Within a few weeks 
he becomes ns efficient a snap-shooter and 
marksman as could be desired and far 
- so tlian Is iiosslble by ordinary target 
practice 

Possibly tbe ono objection to the system 

that the range to point blank. It can be 
used only for short distances. Tbe aver- 
firiiig distance to about 80 feet, which, 
with tbe modern service weapon, 1* too 
short to l>e likely of realisation In aetuiil j 
service. This limitation arises from two' 
sources. The first to the restricted widths 
In which the paper can be woven at the 
mill, as n big screen formed by attaching 
two or three widths together 1* Imprac¬ 
ticable, owing to the risk of light showing 
through immnturely prepared seams, and 
from mechanical difficulties attending thei 
utilization of reels of paper say twenty 
feet wide. The second to an optical prob- 
Pnder present condition* 800 feet 
represents approximately the extreme dis¬ 
tance at which a picture thrown upon a 
screen may lie seen clearly. Consequently, 
when It comes to service practice with a 
magazine rifle, questions of trajectory and ; 
windage do not arise. Thto drawback,] 
however, to of secondary Importsqpe In 
«ne respect, since practice with the target I 
assures that desideratum which Is sosen- 
tlal to modern military oondttiona—to 
sight and fire quickly. i 


Some Helps for the Music Teacher 


at the place corresponding with each 
them on the four strings at -the 
raent Thto sheet, which to made 

sizes, to slipped below the strings sad 
fastened to the handle by moistening Its 
gummed edges. The pupU ha* only to 
pqt tbe Ungers of his left hand on to#! 
blaek dots corresponding to toe nates, 
order to produce every sou 
' Purity. At the begins] 
thus, thto gymnastics of toe 
preferably be Bade wttbent 
ter toiag at first put empty « 
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fc, only to j 
tn a remarkable 

... ..«* violin teaching, 

*» aabe up for past negligence in 
araalcal Instruction, by training the pupil 
■to* correct poeldon of hto hngere. About 
nine pupils out of tea may be said in 
this connection to be wanting In the ac¬ 
curacy Conducive to correct playing. The 
1, 2, a, 4 correspond to the Angers 
of the left hand, aside from the thumb. 

On the other hand, H. Clvolsy has en¬ 
deavored to provide a similar help to be¬ 
ginners In piano playtng, HU “auxiliary 
keyboard” (clavier limpUflcatcur), while 
not claiming to be anything like a substi¬ 
tute for the piano Itself, can be used as 
a makeshift for practising and keeping 
up the dexterity of the fingers, without 
any Instrument, the arrangement of the 
k^jr* being the same as on the piano. 
The Intention of the inventor, however, 
was mainly to remedy a defect only too 
frequent j n the first stages of piano In¬ 
struction, vis., confusion between the varl- 
octaves. In fact, even the most tal- 
pupils are generally unable to 
recognise at a glance any notes situated 
above or below the five lines of the note 
system, the more so as sol-fa exercises, 
as generally practised, are after all, des¬ 
tined only for singing lessons. While 
this drawback could be helped by special 
sol-fa practice, adapted to the require¬ 
ments of plgno playing, this course would 
be rather complicated and trying to pupil 
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M. Cboisy's auxiliary keyboard obtains 
le same result In a far more 
pie manner, and thus greatly facilitates 
piano teaching. It Is simply applied be¬ 
hind, ami Immediately beside the piano 
keyboard, and will be found readily to 
remain In position. Inasmuch as all the 
notes of the Instrument are inscribed 
the auxiliary keyboard, the pupil, lu the 
event of any uncertainty about a given 
note, will Immediately find the key de¬ 
sired. The more he thus acquaints him¬ 
self with the various octaves of the in¬ 
struments, the more will he be able to do 
without the auxiliary keyboard, until Its 
help can be entirely dispensed with. 

Arctic Mines 

A PROPOS of the collieries In Spits¬ 
bergen, which bare frequently been 
pointed out as an interesting example of 
mines in high latitudes, It may be worth 
noting tbat much coal from Spitsbergen Is 
shipped to Kiruua, In Swedish Lapland, 
latitude ASH degrees north (about the 
same latitude as northern Alaska), for use 
In operating the richest and probably the 
largest Iron-mine In the world. According 
to a recent consular report, this mine Is 
operated the year around, employs about 
1,600 men, and la expected soon to be ship- 
10 ,000,000 tons of ore per ant 
About 28,000,000 tons have already been 
taken out. After this year the mine will 
be operated by electricity, the power being 
brought from Porjus Palls, 160 miles dis¬ 
tant 

New Magnetic Charts of the Globe, or 
at least of regions of the earth embraced 
between 50 degrees north and 80 degrees 
south latitude, will, It Is hoped, be pub¬ 
lished by the Department of Terrestrial 
Magnetism of the Carnegie Institution in 
1918. They will Include the three mag¬ 
netic elements, declination, dip, and in¬ 
tensity of field, and will be referred to 
the date January 1st, 1910, as the middle 
date of all the material secured by the de¬ 
partment and co-operating Institutions 
during the period 1905-1918. It now seems 
likely tbat the polar regions can also be 
included, In view of the renewed activity 
In polar exploration. It has been the prac- ( 
ties of the department* to tend apparatus, 
train observers, and furnish instructions 
for all polar expeditions giving promise 
of serious and extensive magnetic work. 

accompanied by 
Messrs. Wild and Maratco, members of 
lag antarctic expedition, will! 
visit Norway at fee mitt <*f March for the 


■» '' 


■ - • i ■ 

: 



^ _ , r 

li! '!• 



HHjH 



and the 


ScmpTfeap 


Talks About MAZDA No. 4 



seven million 
'ears ago, more or 
ess, a stupid, 
slow-moving lis- 
ard known to science 
as brontotaurus roamed 
the earth. He Btood 
thirty feet high on his hind feet and 
was seventy feet long. He weighed over 
thirty tons. As he lumbered along, 
each of his ponderous feet left a track 
that occupied one square yard. No one 
knows why he became extinct. Perhaps 
the earth shrugged her shoulders one 
day, as it were; in other words, a cata¬ 
clysm occurred. Dry land became water 
and oceans became dry laud. Brontonau- 
rue could not adapt himself to the 
change. Nature scrapped him. 

This process of scrapping is what Dar¬ 
win meant by “evolution," "natural 
selection,” and the “survival of the fit¬ 
test." It is a process that finds its 
counterpart in the scrap heap of human 
industry. There are mechanical fossils 
as well as fossil liz¬ 
ard*. Look in the 
scrap heap of any in¬ 
dustry and you will 
find them. The big¬ 
ger that scrap heap is, 
the more marked has 
been the evolution 
which it represents, 
the more perfect is 
the product of the 
industry. If an in¬ 
dustry has no scrap 
hoap it is standing 
still; it is not evolv¬ 
ing. 

Next to agriculture 
and architecture the 
oldest of human in¬ 
dustries is the art of 
lighting. Hence the scrap heap of light 
producers ought to be largo. And it is. 
Think of the hairy, low-browed savage 
who rubbed two sticks together, built a 
fibs and thus made the first artificial 
light thousands and thousands of years 
ago. Then think of tho ineandescent 
electric lamp. What an evolution I 
What a scrap heap has been piled up of 
baacons, rush lights, oandles and oil 
lamps, each with a little subsidiary scrap 
heap of its own, representing the evolu¬ 
tion of its particular type of light-pro- 
duoerl 

When the incandescent electric lamp 
was invented the height of the scrap 
bmp was more than doubled. In a few 
years, lamps which represented the 
lUntninating methods of centuries were 
discorded. And the end is not yet. 
The height of the scrap heap is growing 
more rapidly than ever. 

AH the ecienoe of oar time is epltom- 
bed in the in o e nde ooent lamp of today— 


tho MAZDA lamp. If you knew its In i 
tory you would know tho history of mod¬ 
em science. Study its scrap heap and you 
learn how far the art of lighting has 
evolved, even in your own time. 

At tho very bottom of the hoap you 
will find a lamp with a strip of graphite 
in a poor vacuum. Farther up are hun¬ 
dreds of lamps with platinum filaments, 
still further up lamps with fllamonts 
composed of tho oxides of zirconium and 
titanium, and very near the present top, 
lamps with filaments of oarbon, osmium, 
silicon compounds and tantalum Then 
come many types of the metal filament 
lamp, including types of tungsten lamps. 

All of them are as extinct as Bronlo- 
taurus. 

Lot it not be supposed that the lamps 
of today marked MAZDA are the last 
word in incandescent electric lighting. 
Borne day there will bo other lamps, 
more efficient but still marked MAZDA. 


They will bo s 



unoeasing HyBtomalio 
study and sell ction 
that gave us tho 
MAZDA of today— 
a study and selection 
centered in tho Re¬ 
search Laboratories of 
the C neral Electric 
Company at Schen¬ 
ectady and supple¬ 
mented by learning 
from the leading ex¬ 
perimental lamp lab¬ 
oratories of the world, 
what progress they 
have mode in tho same 
direction. 

fkm admitted obtained 
wMk'rfdw£ nioated to the General 
nm u Meawhrai F.lectnc Company's 
6 * Wns manufacturing cen¬ 

ters at Cleveland and 
Harrison, and also to the other lamp 
manufacturing companies entitled to re¬ 
ceive them. This scientific investigation 
and tho communications of tho results 
obtained constitute MAZDA service. All 
the lamps made by the companies in 
aooordanue with this service are marked 
MAZDA. 

A lamp marked MAZDA is always 
tho product of a scientific evolution; 
whether you buy it today, tomorrow, or 
at any future time, it is selected from 
types dovised after months, and even 
years of research; it is the one that ban 
survived all teste, because it has been 
proved the fittest; it is a lamp that re|>- 
resents the latest commercial advance in 
illumination of its time. 
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Is always a misfortune to an 
honest man beca u se it disturbs 
business and creates incon¬ 
venience. But such a man can 
be safeguarded from financial 
loss by having a policy in the 
Hartford whose obligations for 
104 years have been 

PAID IN FULL 

Hartford Fire Insurance Company 

Hartford, Connecticut 

INSIST on the HARTFORD 

Agents Everywhere 
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Thk Job. thb Maw, th* Bodd. h|r. 
Katherine M. H. Blackford and Arthur 
Newoomb. Dlurtrated from photo- 
graph*. Garden City and New York: 
Doubleday, Pa*e & Co. 


and not ten minutes In selecting the turn Who WtH 
be charged with the cue of that machinery. To 
bring system and order where hitherto there has 
been either chaos, or at the best ndtttm Choo sin g , 
is the primary object of this book. 

A plea Is mule for two prtnetjiiM: The estab- 
lishment of a contra! employment bureau in every 
large organisation and a character analysis of each 
employee, proposed or actually engaged, to deter¬ 
mine his qualifications and fitness for a particular ■ 
.w*k . 

The Idea of a central employment bureau is one 1 
that m ust commend Itself st once. When It Is eon- j 
•ldered that shop foremen select their own men. I 
and In so doing are frequently governed by blind ’ 
prejudice, that their "hire and fire" method Is not < 
only unfair lu the employee but extremely costly 
to the employer, there can be no question that 
within tho next few years we will see the oentral , 
employment Idea flrraly established. Tbs authors , 
have introduced It with success In several factories. 

In accordance with their system, shop foremen I 
tend i heir requisitions to the oentral employment | 
bureau for men just as they send requisition* to 
the pattern or tool department for patterns and 
tools. Human material which they cannot use ] 
is scot back to be otherwise employed If possible, 
and not to bo recklessly discharged. 

As a matter of fact, very little material Is ] 
actually sent back That Is due to the system of 
character analysis which Dr Blackford has de- > 
vised, a system which seeks to Introduce method 
where hitherto there has been only guessing or 
Intuition Beyond question, a man's psychical ‘ 
attributes manifest themselves physically. Low 
brows, thick lips, shifting eyes, square jaws, have 
always symbolised well-known attributes, not only - 
lu novels but In the very practical affairs of dally 
life. Mental and other aptitudes Dr. Blackford I 
has classified with their physical expression (skin I 
texture, width of head, color, etc ) In a way that 
anyone can grasp It Is a matter of great import- . 
anco, as prect(po has shown, whether a man who 
app'les for a particular job Is long headed or 
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bctlcal list of trade names and apodal brands, 
showing the manufacturers of each. The Kaglster 
affords the buyer Immediate access to every 
possible source of supply, while to the seller it 
offers a compilation of passible customers with 
intimate Information of their standing. In so far 
as tills Is Indicated by money Invested. 
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This latest of Mr. Wells' books I* a curious 
combination of his earliest and latest methods, 
for It la at once one of those magnificent flights 
of Imagination which gave us the "Time Machine" 
and the "War of the Worlds." and the keen 
sociological perception which gave us the "Hew 
Machieved!" and its suocssaors. How the great 
world war started, bow It was fought with the aid 
of aeroplanes and atomic bombs, how it 
so terrible that the utter folly of ti gering was 
driven home with telling horror, Mr. Well* sets 1 
forth with a vividness that stamps him ae a 
literary artist of the first rank. To the scientist, 
ol course, the most Interesting feature of the book 
Is the method In which the discoveries in radio¬ 
activity are given arctavtc treatment, a method 
which shows that In tbs hands of a master ft—y~ 
offers possibilities that can hardly be overrated, 
The atomic bomb which plays so great a part in 
this story, although a creation <d Mr. Wells, 
may bo regarded ae Inspired by Noddy's "In- 
terpretation of Radium." Watts argues tbit 
inasmuch as radio-active substances are com. 
StanJy decaying and giving x* energy as «bsy 
do so, tremendous results could be obtained 
the decay could occur with expttaiv* n|MI4y. 
Trained scientist as he Is, he pc seems bis atomic 
booth with wt a ir of deflaltenssi and nonshtelv*.! 
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This hap-hazard expression is common 
among inexperienced motorists. It often 
brings costly penalties. 

The motorist should never rest satisfied simply 
because he sees no trouble. 

You cannot spare time to frequently examine your 
wrist-pins and bearings. Nor can you, after each run, 
inspect your cylinder walls and piston rings for signs 
of faulty lubrication. 

Kvery good automobile motor is built to stand abuse 
—for a time. 

No matter how inefficient your 7 ~ 

oil is, your motor for a while will Correct Lubrication 

“seem to work all right.” 

But high fuel bills often point ’• 

to power-waste—sometimes direct- ?."'*!!r.! l “.!” u * I?rT Tl l]i 4 ° b lli 
ly due to incorrect oil. !Tf.‘n.’ 1 'I^'l" ur -“ v ° 

And the poorly-lubricated motor “7ZHT—„«"f f,.,. 

which “seemed to work all right” “ TTITilTTTTTiY 
too-commonly is headed for the -^-7——-$.£ 

repair shop. u *» £ '* ir. ** & "* & * ■*„ 

Lubricating oil, to prevent A " n wfc, ' ' * *' * * * A ,*[f c 

power-waste and premature motor jj|> *£ * »* * »* * * •- 

wear, must have two qualities. &SS. ^ "* ‘j T !E T & T S *“ *" 

(1) Its body must be suited to *» *» 8 "ffl? S ^ 

your feed system, piston-clearance, ** * S "j* t Hr '» * 

bearing design and many other T'Ffi “Ft ‘r*i 

important factors which differ with * 7 * L 7 7 T V * I 

different motors. I ' , “‘ d "’<wi !! H ** i 17, £ K A A 

(2) Its quality must give full * f a 7 a 7 t 7 7|7; 

protection to the moving parts gli g*" 7 

under the heat of service. LIUS’" „ A B „ A X a X i 

How can you make sure that your ’“ E * jj[ijj X t A 7 a a 7 ,« 

lubricant is correct in body and high A „ A „ A „ A „ 7 7 

in quality ? * ** “* *«” * “ A * A * 

A safe, scientific guide will be K ,|„ „ 7 7 7 7 7 Z *£ 7 

found in the carefully-studied rec- Eir *' XU xfx *X £ 8 7 £ T 

ommendations listed in the I aibri- jET* T £ ‘if ‘f V ‘if £ 

eating Chart printed in part at the * jj n* * £ X 77 

right. Each recommendation in 5 S a“ «a,, 

this chart was made after a careful to' »£ ix £b a JX £ £:: £ & 

engineering analysis of the car’s a l 7|777 7 7 £ .* 

motor. be”’ i { XI „* * £ 

For a number of years this Chart gEtf A £ 5xb £ *E 5? ** l£ 

has been the standard scientific jj&^' 717 7 7.7 7 7 7 

guide to correct lubrication. L*h 7L Co "" 7 7 717 7 7 F7 Fl 
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(Jargoylf Mobiloil “B,” 
Gargoyle Mobiloil “E,” 
Gargoyle Mobiloil “Arctic.' 





and staled live and one-gallon tans, See that the ^ M ^ ^ 

.. ■ “■ MODllOllS 

For information, kmdiv addri ss any inquiry to 
ournearciit ofhi r Tin i it v address will lie sufficient A grade for each type of motor 

VACUUM OIL CO., Rochester, N. Y., U. S. A. 

Specialist* in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable everywhere in the world. 

Detroit Boston New York 

Philadelphia Indianapolis Minneapolis 


Soldering and Brazing 

for nearly all metal*, including such difficult one* as cast 
iron and aluminium, have been the subject* of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a few of the more important articles, as follows: 


Scientific AmtricsD Sapplsasat No. 1673— 

Full Instructions for Mending or Welding Cast 
Iron, gives bolh brazing solders and ftuxet 
necessary. 

Scientific American Snpplsaset No. 1713— 
Brazing Cast Iron and Other Metals, gives 
detailed instrucbona {or the whole opetstion, end 
formulas. 

Scientific American Supplement No. 1644— 

Soldering and Soldering Processes, gives broad 
general information, snd contains m particular a 
method for pulverizing solders and alloys of great 
nse. 

Scientific American Supplement No 1667- 

Some Soldering Appliances, describes the blow, 
pipe and the furnace in their various forms. 

Scientific American Supplement Ne. 1481— 

Soldering of Metals and Preparation of Solders 
gives many formulas for soft and hard solders and 


T-OR 80 cent*-the price 
p oi the eight numbers, poat- 
paid, the purchaser of these 
Supplements has a complete 
treatise on the subject ot Sol¬ 
dering end Brazing, containing 
lormulai of the greatest value. 
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T HIS is practically a new book and has called (or 
the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 
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Alcoholic. XX. Photography. 

VL Cleansing, Bleaching, Renovating and XXI. Preserving, Canning, Pickling, etc. 
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Metals. XXVI. Waterproofing and Fireproofing. 

XI. Glass. XXVll. Writing Material, 
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Tying the peeled rode Into bundles for storage or shipment. 


Bundles of Americsn green willows in the pit ready to be peeled. 


Banket Willow Culture In the United States 

A8KET willows are of European origin and are 
now cultivated in all temperate dlmates. They 
thrive as far north as Norway and Sweden, and have 
been naturalised In portions of North and South 
America, Australia, and New Zealand. They ore 
grown extensively in Great Britain, France, Belgium, 
Holland, Germany, Austria, and Russia. The chief 
producing districts of Europe are Germany, Holland, 
and France, where the conditions are particularly 
adapted to willows. These are highly esteemed by 
American bosket makers, who use several thousand 
tons of Imported rods annually. Willows 


In any part of the United States where these soil con¬ 
ditions obtain, and when rationally treated no other 
crop gives more profit. The difference in quality of 
willow rods does not arise so much from the differ¬ 
ent* In kind as it does from the resnlt of soil grid 
general treatment. The same vurlety will produce 
good, long flexible rods in one part of the plantation, 
while in another they may be short, brittle, and 
blanching. 

Basket willow cultivation has been a declining In¬ 
dustry until recently. Serious iujury was done to it, 
both in this country and in Europe, when rattan and 


other substitutes began to be introduced. The prevail¬ 
ing low prices of splint baskets and sea-grans furniture 
are also factors In its decline. The demand for wil¬ 
lows is again Increasing, and a brief discussion of 
their culture followed 111 the willow-growing districts 
should, therefore, bo of Interest. 

Four varieties are grown in northern Now York, but 
the principal kind is the purple. The soil chosen la 
a deep rich humus with a moderate amount of sand, 
which retalus the required amount of soil moisture. 
The climatic conditions are likewise favorable hi wil¬ 
lows. ICcqiorts covering ten years show uu average 
annual rainfall of .‘15 Inches. This 


grown in Belgium are also among the flu¬ 
ent, but they are usually larger and suited 
principally for coarser basket ware. 

There are many kinds of baaket wil¬ 
lows In cultivation, and much confusion 
exists in their classification. About nine¬ 
ty-five different strains considered valu¬ 
able commercially are known In Europe. 
The varieties now most in use'Ma this 
country are purple willow {Salim pur¬ 
purea), American green willow {Salim 
arnypialina), Lemloy willow {Salim pra- 
ino»a), and Patent I-emley willow (Aalto 
pruinota acuttfolia). The purple willow 
Is by far the best variety for American 
conditions, and it has been grown wuc- 
cesafully from Maine tm Minnesota and 
southward to Kentucky and Tennessee. 
It readily adapts itself to a great variety 
ot fiSimatte an & soil ooudittow and pro- 
daora totwh, pliable rods much sought by 
bo**-vaster*. Climate and soil have 
mwii'W do with the successful onto**- 
willows. In regions %tth a mild 
and humid atmosphere, the beat length uf 
rod» 'Odd, thetofore, ’ the greatest yield 
per gera Is obtained. Lobs*, jrtch, and 



amount of moisture is an essential con¬ 
dition for the attainment of n good crop 
The willow eone of northern New York 
is thus largely determined by the iiecul- 
lar character of the soil 

The ground Is prepared so as to 
eleun it of weeds, and place It In n 
condition to facilitate the wide iienetra- 
tlou of the roots of the willow, and also 
to conserve moisture during hot weather. 
Tl»© success of this work, like in all other 
undertakings, depends upon the manage¬ 
ment, which must be in tlic bunds of men 
who are able iiersomilly to direct the 
work and who hate ai the same time a 
materia! interest In the welfare of the 
plantation la New York most willow 
plantations are owned by farmers who 
culllvnle and harvest their own crops. 
No systematic method of manuring has 
as yet lieea undertaken. A few growers 
use well-rotted barnyard manure and 
spread It between the rows and work It 
In the upper stratum. 

Cuttings are planted early In March, 
and the operation is Intrusted only to 
those who have knowledge of the work. 
The length of the cuttings should vary 
{Couelui* o» papa Hi .), 
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articles on subjects of timely interest. If the photographs are sharp. 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the irorld's progress in scien¬ 
tific knowledge and industrial achievement 

Latin-American Attitude to the United States 

F OU the reason that we believe It represents the 
attitude of the Intelligent Lntln-AmerlraiiH tie 
ward the foreign policy of (he United States, 
at leant no far us it nffeets t lit* Western Hemisphere, 
we publish with much pleasure, and direct Npeclul 
attention to the letter from a correspondent In Ouha, 
which will 1 m* found on our correspondence page. The 
writer lias appreciated at their full value the motives 
and convletlotts which prompted <mr publication of the 
series of articles entitled “The Problem of Our Navy;” 
and we helle\e (hut If toll could lie taken of the opin¬ 
ion of the more Intelligent eltl7,«is of the Lutln-Ainerl- 
ean eountrles, It would be found that there is a gen¬ 
eral appreciation of (lie fact that, the licet guarantee 
of the Inviolability of the New World against armed 
aggression by the nations of the Old World, ts the jkis- 
acsslon by the United States of n fleet of such power, 
and in a condition of such thorough preparedness, that 
none of the navies of the Old World could measure 
arms with It, In <he waters of the Western Hemisphere, 
without running the risk (if a defeat 
II Is dlseouraglug, in view of what we have done 
in Cuba, to realise that there Is a certain amount of 
distrust of the United SLates existing among the great 
mass of the people of (he Hat In-American republics 
As un Instance of disinterested and highly Idealistic 
attitude toward u weaker state, I lie United States may 
jiolnt to the history of our relations with f’uha with a 
pride which Is altogether Justifiable. We entered .that 
distracted Island for the express purpose of regulating 
Its many disorders and with the definite statement that 
we had no wish to jiermnnently occupy territory, and 
with a pledge, further, to withdraw our forces as soon 
as a stable government hud I teen established. That 
pledge we have fulfilled to (he letter; and Oubu stands 
to-day us un undeniable proof of the fact, first, that 
the attitude of the Government of tills country to the 
rest of Uutln-America Is altruistic, In so far as we 
oaruesti} desire to see It prosper under strong, lnde- 
jicndeut, and capable governments; second, that our 
attitude Is egollslb oid.v so far ns our Government 
realizes tlml the uhnllllon of revolutions, the harmoniz¬ 
ing of contending factions and the setting up of orderly 
governments, conduces to the prosi>crlty of the United 
States and promotes the advancement and solidarity 
of the Western Hemisphere as a whole. 

Air and Water Resistance of the Racing Yacht 

T HF, resistances which have to be overcome in 
getting speed out of a racing yachl, es]»-clnlly 
if slie Ih going to wlndwmd, uimj be broadly 
divided Into those which lire encountered respectively 
above and below the wider-line. Although hv far the 
greuter i*art of the sail power Is c\|>ciidcd in driving 
the bnll through the wider, not a little of It (much 
more than would he generullj Hlipposcsl) Is nhHortied 
In forcing the towering miiierstructurc of sail. most, 
and wire rigging against the wind. 

Although It may seem paradox leal to say that the 
wind power which drives the yacht forward tends also 
to hold her hack, It Is n fact that when a vvp'ht is 
cloae-hauled or heading Into the wind, the head resist¬ 
ance of the wind and Its skin-friction along the suits, 
totul up a very considerable amount When n yachl 
is making 10 knotH against a 25-kimt wind, the re¬ 
sultant wind velocity through her rigging will be about 
30 kuots. This to well understood by the yacht 


designer; and, during the races of the part fifteen 
years, great attention has been paid to this element of 
the problem. It so hapiiens that the constant endeavor 
to save weight aloft, by the substitution of hollow Wert 
masts and steel wire for wooden masts and mantle 
rope, has also tended to reduce dimensions, and so 
cut down head-wind resistance. When we bear In 
mind that the standing and running gear ot a modem 
racing yacht will total up from 2,500 to 3,000, or 
even 3,500 linear feet, and that the mart of an 
“America" cup yacht will present a total square 
surface of nearly 200 square feet to the Wind, It will 
l>e understood that. In races that are sometimes won 
bj seconds, (he question of wind resistance to on 
lni|K>rtnnt one, In addition to head resistance there 
1s the skln-frlctlon of the wind along the sails, and 
It Is somewhat In the effort to lessen this that ltt a 
modern yacht the cloths of tho sails are run ap¬ 
proximately horizontally, so that the flow of the wind 
may bo more along the Beams (ban across them. 

Tho resistance of the hull may lie classified uuder 
wave-making; eddy-making; suction or drag; and skin 
resistance. Wave-making Is the mort Important ele¬ 
ment of resistance at the higher siveeds, and Increases 
very rapidly with the Increase of sjveed; In light airs 
and at the lower speeds skin resistance, or the friction 
of the water against the wetted surface of the hull, 
to the more Imivortant. Wave-making to due to the 
rapid displacement of the water as the yacht pro¬ 
gresses, and Its magnitude for a given speed to, ot 
course, greatly affected by the uuderwater model ot 
the yacht. At the higher siiecds a moss of water to 
continually lvelng lifted In the form of waves to a 
certain height ubovc tho general water level. This 
means that work to laving done upon the water, and 
that n proportional amount of the driving energy of 
the wind to being Hiun ubsorbed. If there is anything 
wrong with the model of the yacht, especially in her 
run and quarters, and the stern wave does not rise 
snugly along the quarters, but follows several feet 
astern of the yacht, there will t>e heavy drag, and she 
will tend to pull a certain amount of water after her, 
and this will menu a further consumption of energy. 

The designing of a yacht, such as those which con¬ 
tend for tho “America's" cup, to complicated by the 
fact, that the weHther conditions throughout a season's 
yachting will vary from gentle nlrs to very etrong 
winds; and the most successful yacht, other things be¬ 
ing equal, will be the one that maintain* the best mean 
hi teed under the average of all weather conditions. 

Past experience, extending over more than a quarter 
of n century, liss proved that on the race course off 
Randy Hook the prevailing winds are light; and hence, 
of Iwo well-designed and equally well-sailed yachta, 
the one which presents the largest amount of sail 
area ;*er square foot of wetted surface should prove to 
lie the winner of a series of races—this for the reason 
that, at moderate aiweda, the skin friction to the mart 
Important element of resistance. Onr American yacht 
designers seem to have recognized this fact, or, at 
least, they have jwtd more attention to it than tha 
British challengers; for it Is a fact that, with sheets 
started. In light airs, our yachts hnvc always won out 
by a handsome margin. In the one case in which the 
challenger has pulled awny from the home boat when 
ruiinlng before the wind (“Shamrock II" versus "Co¬ 
lumbia"), the “Shamrock" spread about 1,000 square 
feet more of canvas than “Columbia” above a hull 
which probably had oomewliut less wetted surface, 
There 1s one other element of resistance, the Import¬ 
ance of which ohu scarcely he over-estimated, and that 
to the drag due to the rudder. Theoretically, lu a 
projierly designed yacht, In which the center of wind 
pressure to lu the correct position with regard to 
the miter of the vertical underwater plane of the hull, 
the rudder, even when the yacht to sailing close-hauled, 
should be practically amidships. The leash putting over 
of the helm produces a oorresi si ruling drag upon the 
hull, with a resulting loss of speed. A well-balanced 
yacht should carry a slight weather helm In going 
lo windward; but an experienced captain will pay 
such close attention to the trim of his sails that he 
will practically eliminate this; and K to our belief 
that the remarkable results obtained by the late Capt 
Barr In working to windward In light aim, was largely 
due to his appreciation of this fact 

The Protection of Onr Migratory BtNb 

O UR farmers suffer a loss of $*00,006,080 an¬ 
nually from the ravages of the boH-weevll, 
the gypsy moth, the Colorado beetle, the 
rush fly, the codling moth, the white scale, and many 
other pernicious Insects. Congress has from time to 
time authorized the expenditure ot millions for tho 
extermination of these pests, and yet- Congress heel- 
totes adequately to protect birds which are known to 
la* the natural enemies of destructive Insects. 

Most Insects like the green leaf louse, or aphis, so 
ruinous to the hop Industry, and many other of 
our most valuable fruits and vegetables, reproduce 
their kind at the rate of ten sexHlllou to the pair in 


moths would WbSpM 


of New Jersey Soard of Agrhsdtura 
onehundrW and «y«Btyaix .p«4toefftasK^*fti»«k 
the apple tree. Approxlntotely tte imme nomtor alhilck 
peach, ptam, and cherry tiw* ‘ mi JMPMltyiVgr 
hundred species feeding upon the oak; 
dred attacking the coulter*. The 
upon cereals, grains, and garden crops to hufls. Dr. 
Martatt estimates that the toes to the whaafcgnaring 
States in 1804, occasioned by the Heaataa tig; pras 
about 150,000,000, and Hr. Shiner places the daatoge 
done to crops in the Mississippi Valley by the cUach 
bag In one year as high as $100,000,000. The Rocky 
Mountain locust, during the years of its gtmtert 
activity, caused a low to the Mates of the Northwest 
ot more than $150,000,000. Out worn*, Dr. Ltotocr 
assures ns, mean an annual lass to tamers af MOO,- 
000,000. Clearly, It la net a gross exaggeration to 
place tha damage to onr crops and fmlft tsewaMMM,- 
000,600 annually. 

Under most State laws, local game to s fla ga it sly 
protected; for the average open aeaaon dona net exceed 
six weeks, and often no shooting or fishing is allowed 
(or several yean. With migratory birds toe open sea¬ 
son often exceeds eight or nine months. This matins 
eventual extermination under State regulations, and 
with the destruction of wild fowl and Insectivorous 
birds the entire nation suffers. Bach woodpecker to 
worth $20 to this country, acoordlng to the Depart 
ment of Agriculture. 

Certain varieties of snipe are now extinct, and tike 
remainder, but a straggling remnant, to still being 
shot ton months in the year. In 1367, an Ohio's Sen¬ 
ate Committee's report stated: “The passenger pigeon 
needs no protection.” Fifty-five years after this was 
written the bird which existed to countless millions 
became totally extinct 

At one season of the year practically all the ducks 
of the United States are crowded to the marshes and 
swamps of Louisiana and Florida; for there food to 
abundant Heuce, it to difficult to Convince the people 
of the South that there to any scarcity of wild water 
fowl. The official record of wild fowl killed to Louisi¬ 
ana during the season of 1010 to as follows: Wild 
ducks, sea and river, 3,170.000; coots, 080,740; geese 
and brant 202,210; snipe and plover, 000,635. At this 
rate our migratory birds will be extinct to a flew 

deCad< *- ill# vi/t 

The early idea predomtoatogj’gtrtt. any restrtettoadto- 
posed upon the right to mrtitJMsaults upon ndlW% 
storehouse was a restriction and an abridgment! of 
human liberty and, therefore, hostile to the principles 
of free government More recently the American 
people have become thoroughly awakened to the im¬ 
perative necessity of conserving our natural resources, 
and among those resources wild Unto are not tho least 
important 

The Weeks-Madean law to intended to protect our 
migratory birds, but Congress bss manifested no great 
desire to make It effective by appropriating a suitable 
sum for Its enforcement The sum iff $100,000 which 
was asked will not provide even a single Federal war¬ 
den for every State. It takes about $2,500 to cover 
tlie annual pay and traveling expenses of such an 
official. On the other band, to prevent the adultera¬ 
tion ot Paris green and other Insecticides Congress 
appropriates $05,000; to establish an agricultural ex¬ 
periment station on the Island of Guam, $BWW0; to 
fight gypsy and brown-tall moths, $207,540; to light 
cotton boll-weevil and for farmers' co-operative demon¬ 
strations, $028,240; Improvement of tobacco, $28,000; 
investigation of plant diseases. Including diseases of 
ginseng, etc., $37,000. The protection of migratory 
birds Is no less important than the erection of a station 
at Guam, or the prevention of adulteration of in¬ 
secticides. 

The Canadian government has prohibited the shoot¬ 
ing of wild fowl Jjjkall its great Provinces, and R ex¬ 
pects this Government to do likewise. Neither coun¬ 
try to concerned about the State or provincial tyw*. 
regulating the shooting of local birds to tbs home 
district of their neighbor, but much intonated, in 
proper tows for the preservation of game in which 
each has an Interest and a duty. Fully 75 pet cent 
of tha migratory game blrde are raised to Canada; 
yet American game butebera, immediately beyond the 
Canadian border line and along the passage at ml*** 
tow flight, Claim the toga! right of exteratoatts* bfefls 
«s they toe fit 

Thanks to the activithw of the American Gam* *w 
teettve Aartrttotton, there la every prospect that';',* 
treaty win be enacted .between the Untied ! Matas *4* 
Great Britain which wiB atop the racktow atougfctar 
' af ; wig'db l, | ' birds that Mo g$aa My' jjpn* 

«*tthto en the North American oorttom* Whantiart 
treaty to ratified «rt g » c toiy birds i'fljiiti he 
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.. #»»tb''SwB Works, and 

ft* to , ih* yard* to kkls oompony, is now under 
b* boon built by what u known 
• syndicate, to wWeh Mr. Grange S. Pynobon 
H tmemn Alt* ft to otmponte coDstevwBon, with steel 
fraraf«m>red by two tWnknMsw «f ynoi, one of At. 
thetoWofraalu^wvy. A full description of the yacht 
appeared to war draws to May Stoll and May 8th, 

*8# tosbwat “MnefiongsJ” Makes *2.07 Knots.— 
WWBn manta* standardisation trials the new de- 
strojw “ManDoogal " fealU at the Bath bon Works, 
ngad* * maximum speed of 82,07 knots tar one mile and 
avcmgad for five ta&opsed runs 31.52 knots. The 
“MsdSoucat”. measures 800 fast on the water-line, 
30 H feet beam, 9 feet 6 toehes draft, and displacement 
is 1025tons. She Is armed with four 4-iach 50-oaliber 
(tune «d sight 18-faoh torpedo tabes. She is an oil 
burner* carrying a supply of 800 tons of oil. 
isiatow ef Concrete to Sea Water.— In 1900 several 


» and la varying degrees of thiek- 
l to sea water at Boston, where 


they hare bam exposed to tide variations and iee con¬ 
ditions. A rerant booklet of the Aberthaw Construction 
Company of that olty states that thus far it has been 
determined that a dense saturate will better resist the 
combined physical and obamieal action of aea water, 


t Wilson 

has appointed the members of the commission which 
is to have charge of the looation and construction of 
Government railways to he built to Alaska. The com¬ 
mission oousists of Messrs. Edes, Mean and Riggs, who 
are now on their way to Seward, Alaska, which will form 
the headquarters for the Bummer. The first work to 
be done will be the survey of a route from Portage Bay 
to the vicinity of Fairbanks. Applicants for work on 
the engineering foroe should address the Alaskan Engi¬ 
neering Commission, Department of the Interior, Wash¬ 
ington, D. C, 

An Ancient Horse-drawn Train Service.—According 
to tho Engineer, it was only last month that there was 
brought to a close a passenger train service maintained 
by hoTse traction, whioh has been in continual operation 
nines the year 1856. The stretch of tine affected is a 
portion of the North British Railway, lying between 
Drumbnrgh Junotion, a few miles west of Carlisle, and 
Port Carlisle, a seaport .on the Solway Firth. The line 
was operated by locomotives from 1854 to 1856, and in 
August of the latter year horses were substituted. They 
have been in continuous use up to the present year, 
when they were superseded by steam locomotives. 

A 113-mile Electrification of a Steam Railroad.—The 
Chicago, Milwaukee A St. Paul Railroad is about to 
electrify a portion of a 440-mile stretch of railroad across 
the Belt. Rooky and Route Mountain ranges. The 
first Motion will be 113 miles in length. Diroct-ourrent, 
2.400-volt traction will be adopted, and regenerative 
electric braking will be used instead of the customary 
air braking. The section will be operated with twelve 
200-ton freight locomotives, four 200-ton through 
‘ “ s and two lQO-ton local 


locomotives. The estimated cost of the installation 
U 81,500,000, exclusive, of course, of the ooet of the 


The Straus of Set Wire*.—In bis recent leoture before 
the Royal Institution at London, on modern ships, Sir 
John Iqrle drew attention to the fact that, when the 
waves are one half the length of the ship and one 
twentieth of the length in height, the stress upon the 
ship itself was very little increased above that In smooth 
water. But when the waves are of the same length as 
the ship, or one and one half times its length, the stresses 
are considerably higher than when the ship is in smooth 
water. Henoe, in View of the toot that waves are seldom 
over 500 feet long, the maximum bunding moments whioh 
ooflu Upon a einn 000 feet longk saeh ae ths M Aquitema,” 
are much less than those whioh come upon one 500 feet 
in length. 

Canal-Beat Elevator.—A somewhat original eons trac¬ 
tion to the shape of a oansi-boat elevator is ilk.use on 
one of the canals to the north of France which connects 
the ports of Dunkerque and Calais with the industrial 
and mining region. It oootiste of two metalho basins 
lying sldo by aide and about 180 Amt to length. Each 
tank it sallied on a vertical hydraulic piston, one tank 
rieHg wMfe the aeobnd one tolls. Connection with the 
«#ds of the canal Is made hya system of gates and also 
a rubber tube Joint between tank and canal end, the 
rubber tube being filled cut fay compressed air so m to 
whereupon the gate, are opened. 
OwtoPlt Mag to fbe topnnd the setting! to the bottom, 
the le reads to the top took, the gates withdrawn, 


1%S Pt a Mfiti l S ef Eye-Preserving Glass for Spec- 
ti d es . Si r Wiliam Crookes recently read a paper before 
the Roys] Society of London, in which he points out how 
the injurious ultra-violet rays of the sun may be cut off 
so re to protect the eyes to tropical countries. Experi¬ 
ments made by Sir William to protect tho eyes of blowers 
of gtoaa vessels resulted to the discovery of a composition 
to glare ■age green to color, that cuts off 08 per cent of 
the heat rays. Ttta glass is composed of ferrous oxalate, 
soda flux, »d tartar and powdered wood charcoal. Sir 
William’s experiments showed that it was possible to 
make no less than six different glasses to shield the eyes 
bom heat rays. Sir William gives oompDte details, and 
explains how the glasses are made in his paper. 

The Roosevelt South American Trophies.—Most of 
the 2,500 specimens to big game, mammals and birds 
bagged by George K. Cberrie and Leo E. Miller, mem¬ 
bers to the Boosevelt-Rondon expedition, have arrived 
to the American Museum of Natural History. Many 
to the specimens in the collection are new to the museum, 
and possibly some are new to soienoe. Mr. Mil'er, 
m a mm alogist to the party, oovered some 3,000 miles 
in exploration and ootieoting trophies for the museum. 
He first went up the Paraguay in steamers and launches 
M far M the river was navigable, and then he proceeded 
on a 500-milo jaunt over land, traveling on muleback. 
For forty days be journeyed through a country with 
little vegetation and through a desert-like region. 

Piano Touch.—It is usually considered that no mechan¬ 
ical piano player, however excellently constructed, can 
reproduce the exact efforts produced by human touch. 
From the analysis of Prof. Bryan, it would appear 
that this belief must yield to scientific analysis. He 
analyses the precise meaning to be attached to 
“touch,” and shows that it may be perfectly reproduoed 
on a pneumatic piano by moans of an: auxiliary lever 
whioh operates directly on the bellows, and is regulated 
by a sliding weight gliding on the lever itself, or by tho 
direct pressure of the hand. The analysis is very thor¬ 
ough and scientific, and it is perhaps a mere confession 
to human weakness to say that it does not entirely con¬ 
vince one who has heard Paohmann play Chopin. 

The Brasilian Expedition of the University of Penn¬ 
sylvania, under Dr. W. C. Farabee, has oompleted a year 
of arduous and remarkably fruitful oxplorations, the 
first to whioh wore made along somo of the northern 
tributaries to the Amason beyond tho limits of previous 
exploration, while the more reoent work has been dono 
in the highlands lying on the frontior between Brazil 
and the Quianae. Last November Dr. Faralx-o started 
from Dadanawa with 40 native oarriers on an easterly 
march through completely unknown territory, in tho 
course to whioh he discovered several new tribes, none 
of whiah had ever before seen white men, guns, ololhing 
or matches. The natives of this region are among the 
most primitive savages in the world. Tho explorers 
reached Georgetown, British Guiana, April 19lh. 

The Sedov Relief Expedition which tho Russian gov¬ 
ernment is eeoding north this Summer now gives promise 
of being a more elaborate undertaking than was originally 
contemplated, and, whether it succeeds or not iiwfindmg 
Capt. Sedov and his companions, will probably achieve 
interesting geographical results. It will consist of the 
■teamen "Hertha" and "Andromeda” and the motor- 
vessel “Tatiana.” These boats will first visit the 
Paneretiev Islands, off the ooast of Nova Zembla, the 
last known looation of Sedov’s party, and the place 
from which he expected to start last Summer for Franz 
Josef Land. If he is not still there, tho “Hertha” will 
take the stores from the “Tatiana,” together with dogs 
and sledges, and endeavor to reach Franz Josef Land, 
while the “Andromeda” will cruise north along tho ooast 
to Nova Zambia, and the "Tatiana” will return to 
Archangel. The “Hertha" may find it necessary to 
Winter in Franz Josef Land. Her equipment includes 
a hydroaeroplane. 

The Stackhouse Antarctic Expedition will not be able 
to leave England in August, as was originally intended, 
and may be postponed until next year. The earlier 
announcements regarding this expedition indicated that 
its principal object wsa to be the exploration of King 
Edward VII, Land, but the plans appear to have been 
gradually modified with the progress of time. The latest 
announcement is that the expedition will first land a 
party to twelve men ou Graham Land to carry on scien¬ 
tific work there, while the ship will proceed along the 
const, and probably winter somewhere near PrinceRegent 
I*ad, where the Austrian expedition under 
Katoe, arid the British expedition under Hhackleton, also 
enpeto to have their Winter quarters. In the Antarctic 
ftprfngof WI5, it is proposed to have the ship piak up tho 
Gtatota . party, and, after scaling at Deception 
Wand, W tapwOk tire west coast of Graham Land, and 
ptofi Ae ann^wilftsg in the neighborhood of Oharoot 
Mad- «ha foitewing season, an attempt will be made 
to ttanatiteetnnifltoj ooast4ine ail the way west to King 


Automobile 

An Improved Carbureter.—Patent No, 1,002,053 to 
Augustus M. Sanborn of Stanford University, Cal., is 
for a carbureter in which the hydroaarbon is mechani¬ 
cally projected into the air current in the form of a 
circumferential spray. 

Puncturing Tires to Stop Automobiles.—Automobiles 
do not always stop when ordered by eons tables or other 
law officers, and Constant Li Dun of Chatsworth, N. J., 
in patent No. 1,004,220 provides an implement whioh 
can be extended so as to bring it. into tho path of a 
vehicle. The spurs on tho implement will puncture the 
pneumatic tiros, thus bringing the vehicle to a stop. 

Motor ’Bus Service In Saxony. —Tho Baxony govern¬ 
ment has appropriated the sum of $450,(XX) for tho 
purposo of extending tho working length of its State 
motor omnibus linos from 200 to 7<X» kilometers Nmo- 
teon now lines will bo established and two private linos 
taken over; an existing State passenger line also is to 
bo taken over and extended for tho transportation of 
merchandise. 

Another American Knight Patent Issued.— After hav¬ 
ing tieon in tho mills of tho United States Patent Office 
for eight years—the application was mado in 1900— 
patent No. 1,000,991 has but recently been issued to 
Charles Y. Knight, tho inventor of the sleeve valvo 
engino that bears bis name. The patent supplements 
another issued in 1910 and covering a single sleeve valve 
engine. Tho new patent, which has 43 claims, covers 
the well-known Knight sloovo valve moehauism and 
also deals with an improved lubrication system. 

Fenders Leave Something to be Desired.—After 
having had ample tune in which to teRt out the efficiency 
of tho fenders required by law on commercial veliiolos 
in the city of Detroit, owners of vehicles and drivers 
are practically unanimous that they arc not of much use 
in preventing aocidonts—for which they wore intended— 
and that they hnmpor the movements of the vehicles. 
It is pointed out in particular that tho use of fenders 
considerably increases tho over-all length of the vehicle 
and so shortens its turning radius; furthermore, fenders 
are easily damaged. 

Use of Compressed Air In Steel Hardening. - Recently 
there has been adopted in a foreign motor car factory a 
new method of hardening steel with jets of compressed 
air. The usual method of hardening stool by immersion 
in oil or water or alkaline baths, it is said, results in tho 
formation of a line of considerable tension between tho 
hardened and unhardened parts. By tho uso of com¬ 
pressed air, however, tho zones of cooling may Isi care¬ 
fully graduated and much 1x4 (or results obtained. By 
adapting the shape of tho nozzle to the work, a wide 
range of results is possible. 

Horses are Really Going.—The statement “ the horse 
must go" has lieen reiterated so often that it no longer 
attract* attention. But the horse really is going—and 
going fast. Of thirty-one principal American cities, 
sixteen show a rotowortliy decrease in the number of 
licensed horse-drawn volueles in relation to ixipulation 
Tho percentages of doorcase in seven of these cities, as 
collected by an organization ef horse interests, are sug¬ 
gestive. They are as follows Indianapolis, 11.5; Co¬ 
lumbus, Ohio, 5.0; Bun Francisco, 4 8; St. l»uis, 2 4, 
Omaha, 2.1; New York, 0.8; Chicago, 0 5. In the 
other nine cities tho average decrease has been 2 per 
cent, whereas the avorago increase in imputation has 
boon 7.8 per cent per year. 

Foot-opersted Gear Shifter.—Tho electric genr shifter 
now has becomo fairly common and there are several 
devices of tho kind ojxirated by compressed air Now, 
however, there has appeared another which is operated 
by the movement of the clutch pedal. It has just been 
placed upon the market. The apparatus consists of a 
selector which is placod adjacent to (lie steering wheel, 
the shifting mechanism itself weighing about it) pounds 
and attaching directly to the gear box In operation, 
tho driver selects the gear be desires, and the subsequent 
depression of tho clutch pedal shifts the gears auto¬ 
matically. If a gear select!si is not wanted, and it is 
doomed expedient to use aiiothet, tho selection of the 
other disengages the first. 

Novel Type of Cyrlecar Drive.—There lias lxsm placed 
upon the market lately acvclccur which has an unusually 
novel method of power transmission. Tho vehicle is 
propelled through one front wheel and not, as ordinarily 
is tho case, through two rear wheels. To obtain the 
necessary changes in gear ratio there is a friction trans¬ 
mission mechanism lu winch the driving plate is tho 
front of the llywlux'l, whioh, in this case, is ahead of 
instead of behind the engine. Tho driven member of 
the transmission is slidably mounted, so that it can be 
shifted across tho face of the driving disk, and is con¬ 
nected to the front wheel drive through the inter¬ 
mediary of a universal joint and internal spur gearing 
within the whoel hub. It is claimed that ample traction 
is obtained and that skidding is avoided for the reason 
that the propelling power is a poll rather than a push. 
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The Schllowsky monotrack automobile. 


The Principle of the Bicycle Applied to the Motor Car 

A Two-wheeled Automobile Stabilized by Means of a Gyroscope 


T HE gyroscope and Its applications need no intro¬ 
duction to our rentiers Itx uxe for stabilizing Hhlps. 
for steadying torpHnes nud for ships' compasses. nre 
all well known. Efforts have also been tnude to udnpt 
the K.vrosco|)e for the HUtomntle stabilizing of aero¬ 
planes. Its use by Iirennon to mnlntulu the etiulllbrlum 
of a monorail enr Is fresh In our memories. The latest 
development Is n two-wheeled automobile, designed by 
the Uusslan engineer, P ScUHowhUI, which Is kept 
balanced by a gyroscope mounted on the inuclilne. 
The car Is shown In the accompanying halftone Illustra¬ 
tion It is a full-size vehicle, cni>able of enrrjlng from 
four to six issjple on an ordinary road track 
Its Inventor, In a pa[icr recently presented before 
the Itoynl Institute of London, summed up In the fol¬ 
lowing words some of his conclusions relating to the 
principles to Is* observed In the design of such ears 
The most desirable method of suspension of a gyro¬ 
scope for stabilizing a monorail or a monotrack car 
Is suspension below the center of gravity of the wheel, 
or neutral suspension with u top loud, as It jiermlts of 
the vehicle taking smooth curves In each direction 
Increasing the Instability of the gyrosoojie, by adding 
to the top load, allows the vehicle to Pike shanier 
curves. 

A special device for hurrying up the procession Is 
unavoidable In any gyroscopic vehicle wbleh must take 
nhnrp curves In the same direction as the rotutlou of 
the flywheel 

However the gyroscois* may la* mounted, and In 
whatever direction the vehicle must run, lu order to 


maintain the equilibrium of unstable bodies for any 
length of time, It Is absolutely necessary to apply a 
processional system for restoring tbe plane of the wheel 
whenever precession takes place, and It is not sufficient 
to Increase the stability of the gyroscope by only In¬ 
creasing the speed. The only Instance In which a device 
for hurrying up the precession Is not required to bring 
buck the gyroscope to Its normal position, after It haa 
beou disturbed, Is that of the common peg top spinning 
on u rough surface. In this ease, the gyrosoojie must 
he entirely free of any support or mechanism, and the 
friction between the rouuded axle and the surface on 
which the top Is spinning automatically hurries up the 
precession and the top rises again. 

The car, when running at n high speed, can with 
safety only take a enrve Increasing gradually In steep¬ 
ness Beyond a certain point dangerous oscillatory 
disturbances would be produced. Here we come into 
conflict with statements which are often found In tech¬ 
nical books, that gyroscopic vehicles can, by their very 
nature, take the shnrpest of curves. As a matter of 
fact, if a sharp bend hHX to be made, the curve must 
be gradually increased somewhat after the manner of 
u jmrabola or ellipse. 

The details of the gyroscope mechanism are Illus¬ 
trated tn the accompanying diagrams. For these and 
the data relating to them we are indebted to The Engi¬ 
neer They relnte strictly to a monorail car, built by 
Mr. Si-hllowsky, but the principle Is exactly the same 
as that employed In the bicycle-automobile. 

Starting with Fig. 1, we bgve here a cross-section of the 


car, A being the central girder and B H the aide frames. 
On the girder A and directly over the center line of the 
car wheels c a pillar It Is erected At It* top this pillar 
carries rigidly two parallel arms K K Two pendulums 
FF are hung from these arms, the twin O of which con¬ 
sist of cylinders having their axes parallel with the longi¬ 
tudinal axis of the car. To the cross anus K two rolnl* H 
are attached. These cords, passing vertically downward, 
are accommodated In shallow grooves running round the 
circumference of tbe bobs, and are thereafter taken round 
pulleys J Journaled on the frames jj. From these pulleys 
the cord* pass vertically upward. When the car is on an 
“even keel” the cords are required Just to touch the bottom 
of the grooves on the bobs. For facilitating adjustment In 
this respect the ends of the cords are attached to lever arms 
K formed on aptndlee pivoted between the members if. Op- 
jwsed arms ou these spindles are acted upon by the ends of 
small screw handles L. 

Coming now to Fig. 2, an elevation of the left-hand side 
of the car, we have the side frame at B, the pendulum hoi) 
at O, and the cord at II. It will be understood that In 
every respect tbe right-hand side mechanism is tbe dupli¬ 
cate of that ou the left. Tbe cord H Is connected through 
a spring to the end of a lever U pivoted at to a standard 
P erected on the side frame H. The lever it extends beyond 
tbe pivot V and at y Is pin Jointed tn an arm carrying a 
segmental rack K. A rod 8 connected to this arm extends 
backward and passe* through a hush carried at the top 
of a standard r fixed to the side frame B. On each side 
of the bush the rod Is provided with a spring and a collar. 
Nil pinion which will he referred to later on V Is a 
spring which Is attached to the lever if and tbe standard P, 
and which servos to keep the <ord n taut 

Let the ear swing over to tho right-hand side. The rigbt- 
h&nd hob a will leave Its cord II (see Fig. 1) and the left- 
hand hob will press against it* cord. The pressure on this 
cord (*eq Fig. 2) Is transmitted to the lever Jf, causing 
the end Q and therefore the rack R to rise upward. When 
( Court sded ou pop* 4fi.) 



■ Fig, &—Details <4 lyw ww E k i 


Fig. 1.—Part Lot iroua-aect ton of car. 


Fig. 2.—Elevation of left aide of 
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TataUicWild JUiMk&r Mvrtw- 

’ ,v '* ■ 'JMWwii 

\ \ i,h **-*—*■ |» Mnttftnn 

, * fly iwiw n« 

qTBONG, ambitions wild animals, that 
now have hoped lor fame only 
in the draw or on the vaudeville stage, 
have found a new field for exercising 
their talent A private dramatic school 
baa been established near fort Lee, New 
Jersey, which devotee Us time exclusively 
to training beasts for the moving picture 
stage. Paul Bourgeois, a young French 
animal tamer, first thought of teaching 
the Jungle iu habitants to appear before 
the camera, and he Immediately founded 
the school of which be is etiU director. 

This entire institution seems unusual 
to a regular patron of the “movies.” A 
short distance out of Fort Lee one comae 
upon a low, one-story building, standing 
in the center of a small wood. A knock 
at the door brings M. Bourgeois himself, 
for he Is gratified to show visitors 
through his unique educational establish¬ 
ment. The door leads almost directly Into 
the studio. This apartment, where the 
pictures are made, is equipped with a 
stage, scenery, end skylight, all essential 

to tiie operation of any moving picture plant The enough to bold motors, compressors, fog horn and light, 
animals are kept caged In a large menagerie adjoining which are all controlled by a submarine (‘able from 
the, studio, and are taken out only for the daily re- the shore. This lighthouse, with Its wonderful array 



he&rsah). With a few Slight exceptions, the principles of electrical devices for warning and guiding the installed In the ( 


an electric motor and n I r-compressor, 
while on the floor Immediately nlwive Is 
a duplicate installation. The syren pro¬ 
jects through the top of the tower, the 
trumpet being so turned ns to throw tin' 
sounds lu a horizontal direction over the 
water. On the top of the tower Is a small 
automatic acetylene gas plant and lamp. 
AH these devices, many of which are the 
Invention of Mr. K. C. Clifford, are eon- 
trolled from the shore station, 114 miles 
distant, by means of a submarine cable 
siK*clnlly made for this work. In fog 
It ts desirable to know that both light 
and fog signal it re working satisfactorily. 
Accordingly Mr ('afford designed spe¬ 
cial alarms which would Inform him of 
their behavior. A1 a distance of some 
15 feet from the liintern lie placed n sele¬ 
nium cell electrically connected with an 
alarm bell In the short' station So long 
as the light flashes every ten seconds on 
the cell the bell does not ring, but should 
fog obscure the light or the light go out 
for any reason, the liell at once corn- 
g picture rrlt ‘ llf ‘* > ' , 1° ting, thus giving the alarm. In 
the same way h bell rings lu the engine 
room at every blast of the syren. The 
signal comes Instantaneously, the actual 
sound of the blast Itself reaching the shore live seconds 
later. 

Another device Is the telephone which has been 


of auimal posing and human acting are 
the same. When a film requiting beasts 
Is to be made, the animals are first 
trained regularly in their simple move¬ 
ments until the performance becomes a 
habit, since they can respond only to In¬ 
stinct, not to intelligence. Originality 
must Iks used by the trainers to make 
their charges do the right thing at exactly 
the proper time for the camera man. For 
this puntose common devices are coating 
tree branches with honey to keep Bruin 
aloft the entire length of a scene, or ex- 
posing a chicken off the stage when the 
fox should jump out of a window. The 
animals feel at homo only In the studio 
of the school, and consequently, the com¬ 
pany of human actors must go to Fort 
Lee when a film Is made. 

A marvelous circumstance of the pro¬ 
fession. for which M. Bourgeois himself 
can hardly account, is that these so- 
called daugerous lieasts rarely attempt to 
harm their fellow actors. In fact, no 
lierson has lieou Injured by any animal 
In the New Jersey school. Women, main¬ 
tains the director, seem even more fear- 



lt is the only ocean telephone call office 
In existence It Is pilnelpally used by 
pilots to announce to the authorities the 
dpprouch of mall boats during foggy 
weather. They simply climb the ladder 
of the tower and ring up the exchange. 

The shore station Is situated at a ]>oint 
known as Doyle Fort. Here a dwelling 
has been erected for the keeiMTs, udjoln- 
lng which Is th(> engine house. The ma¬ 
chinery Includes two oil-engines which 
drive three-phase alternators, and an ulr- 
coiupresHor for working the laud syren 
should that he rispilred. In the tower 
itself there is a simple switch operated 
by an electro-magnet, whereby motor- 
driven iilr-coiiipressors are thrown lu and 
out of notion. Thus, at night the light 
can be automatically turned on, and Ht 
sunrise uutoiuiiUcully extinguished. In 
the same way the fog signal can lie set 
in motion or lie discontinued nt will. 

The cost of the tower and Its complete 
installation was 155,000, which may 
be considered a sum 11 figure when the 
exceptionally difficult nature of the situa¬ 
tion is considered, ns well as the jxtwer- 


Jess than men. To prove this assertion, 

M. Bourgeois (lescrllies the production of 
“Boasts of the Jungle,” a popular film at 
present. In one scene a small, young actress with 
complete security nestled op close to Princess, a huge 
tigress, while several stage hands and moving pic¬ 
ture employees, with less confidence, nervously 
held revolvers leveled at the animal. 


One of the “Britannic’s" twenty-nine, 105-ton boilers. 

mariner through the dangerous channel, risen from a 
rock known as l’latte FougAre, always submerged ex¬ 
cept at low water. 

Ou the entrance level is a compartment containing 


fill nature of the fog signal which has 
been erected, ami the fact that un urdl 
nary rock lighthouse establishment would 
have cost about 1500,000. There is also the saving in 
maintenance, us only two keciiets are required lu 
place of four. Imhssl, the Platte FougOrc unattended 
lighthouse has solved n vexed problem how 1o warn 
mariners of the presence of dangerous 


An Unattended Lighthouse 

By H. J. Shepatone 

LTHOTHJH every civilized nation 
possessing a coast line has now a 
number of automatic light buoys and even 
beacons, the only unattended lighthouse 
built ou a wave-washed rock boasting of 
a powerful fog signal and all the appa¬ 
ratus associated with a fully equipped 
light station la the recently completed 
Platte Fougfere tower, masking the en- 
trauce to Ruasell Channel, which leads to 
Mt. Peter's Port, the capital of the Island 
of Guernsey, in the English Channel. The 
tower guards dangerous reefs Which have 
for years been a menace to shipping, more 
particularly In foggy weather than at 
night* The tidal currents and the great 
rise and fail of the tide, with Its swing of 
30 feet at this spot, also makes navtga- 
tfi>n extremely difficult. 

The possibility of erecting a atone tow¬ 
er to accommodate keepers torn soon 
found to be out of the question, not only 
owing to the great cost that would be 
involved in constructing a rock lighthouse 
that tssM canid live in, but also on ac¬ 
count Of too small area of the rocks. The The unattended lighthouse at Platte FVngfee In the English Channel. Motors, 
difficulty was overcome by equipping one comprcaon, fog horn, and light are all controlled by a submarine cable lead- 
<* -1^ lotto with as .fig-foot tower large ing to a shore station l W miles distant. 



rocks at a minimum of expense 

The Boiler Plant of the 
“Britannic ” 

T HK twenty-nine huge hollers of the 
50.000-ton White Star liner “Britan¬ 
nic,” now under construction at Belfast, 
wcio recently placed In iKtsltioii. Twenty- 
four of those arc double-ended and five 
are sluglc-citded, all being designed for 
u working pressure of 215 pounds, which 
has been found entirely practicable under 
natural draught conditions. Owing to 
the “Britannic's” great breadth tt has 
been found possible to arrange live boil¬ 
ers abreast, except in No. tt holler room, 
where, because of the Increased fineness 
of the hull, only four could be plaeed. All 
the double-ended boilers are 15 feet tt 
Inches In diameter, weigh 105 tons eaeh, 
and are constructed of steel 1 11/ltt Inches 
thick. Bach holler has 15tt furnaces of 
the Monson type. 

The “Britannic's" holler installation 
and the coal hunkers occupy stx water¬ 
tight compartments, extending for a total 
length of 320 feet; the engine room tukes 
up 123 feet additional of the ttOO feet of 
length of the ship. 

The “Brlttanlc's” engines, like those of 
“Olympic,” will consist of a combination 











4*4 

of two reciprocating engines in the wing*, with o 
low-pressure turbine of the Parsons tyjK* placed amid¬ 
ships. Tlu 1 MUjierlor economy of this system is due to 
the fact thut Increased imwer Is obtained, on the same 
consumption, by excluding the steam In the low-pres¬ 
sure turbine beyond the limits possible In reciprocat¬ 
ing engines. This economy has lieen proved In the 
voyages of the White Star liners “Laureutlc” and 
“Olympic " 

Iron Ore, Pig-iron, and Steel Production 

By Henry Harrison Suplee 

D URING the year 1912, according to the reinirt of 
the Vlilted Mates Geological Hurvey, the produc¬ 
tion of Iron ore. and the resulting pig-Iron and steel, 
showed a marked Increase over Hie picccdlng year. 
The total ipnintlty of Iron ore mined amounted to 
95,150,147 long tons, or slightly more than 25 |»er cent 
more than was mined In 1911, and I lie amount mar¬ 
keted was about 57 million tons, valued at 107 million 
dollars. 

The umotiid of plg-lron unuinfin tilled during 1912, 
Including the various ferro-alloys, smh as splrgelolsen, 
fcrroiuangancHc, etc, was 29,720,9.’t7 long tons, which 
was a gal.i nil her mole than 25 per ien» Increase over 
1911 Tin- amount of pig iron marketed In 1912 was 
about MO million Ions, having a value at the funmees 
of more than 420 million dollars. 

Practically all of this iron, together with a small 
<juh ntIty of imported nialeilal. was manufactured Into 
atccl, the st(>el prodmlloii of the United States during 
1912 being a little more than 111 million tons, which, 
at tlic muiket price of $2.s per ton for steel rails, 
gives a value of Htls million dollars 
These figures show that 107 million dollars worth 
of Iron ore Is Increased four times In value when 
converted Into pig lion, and more than eight times 
when transformed Into steel, mi excellent example of 
the miuinei In which human effort adds to the value 
of natural resources 

In order to give some Idea of the volumes which 
these llgurcs rcpicsciit, we limy take the Iron ore ns 
weighing 2.'I5 pounds j>er cubic foot, when 57 million 
tons would is-cup.v u space of 5411 million cubic feet, 
corresponding to a cube with edges 816 feet In length, 
or a cube higher limn the Wonlworth building In New 
i ork. 

When reduced to pig Iron, Increasing in value four 
times, the volume becomes about 150 milllou cubic 
feet, eorresjMvndlug to a cube 552 feet high, or nearly 
that of the Washington monument ut the National 
Capital. The conversion lulu steel, doubling the value, 
and raising It from about 100 million to more than KUO 
million dollars, ieduces the volume to about 145 milllou 
cubic feet, or a eulte 525 feet high 
These (lgures are better grasped by comparison with 
various large struetuies, and we may use the now 
terminal station of the Pennsylvania Railroad In Now 
York. This lovers tin area of about 450 feet by 850 
feet or 3N2.500 square feet The Iron ore wined In 
the United States In 1012 would cover Oils area to 
a height of 1.120 fed, or double the height of the 
Metropolitan towei In New York, while the plg-lron 
would requite In he piled In a solid muss 400 feet 
high to Include the production of the past year In 
America. 

It Is interesting lo note Hint of the 111 million tons 
of steel mnde in the United States In 1012, only about 
one third was made In the Bessemer process, the re¬ 
maining two thirds being open-hearth steel Until 
1907 the preiannlcrnnce was in favor of steel made by 
the Bessemer process, but In that year the open- 
hearth product equaled that of the Bessemer con¬ 
verter, and It has maintained u steady lead ever since. 
About 42 ist cent of the lion manufactured was pro¬ 
duced In Pennsylvania, mill 25 per cent In Ohio. Illi¬ 
nois makes 9.7 jier cent, while New York and Alabama 
were close rlvalN for the fourth pluec, New York 
being slightly In the lend 


More Power (tom the Rhine.- The amount of powor 
taken from the Rhine for electrical purposes is already 
considerable, and this is now to )>o increased by new 
plants which are to be erected. Starting with the 
15,000 horse-powor of the Rhcmfoldou station, two 
now plants wore then put up at Angst ami Wyhlen, 
giving together 5(1,OtX) horse-power and distributing 
current over a large area. But the largest plant of all 
will be built U|H>n the upper Rhine, and it will furnish 
DO less than 60,000 horse-power, making use of the 
part of the stream lying lad ween Albbruck and Hohhffigen. 
The new plant is to have 10 turbines of 5,000 or 6,000 
horse-power each, and throe of the alternators of three- 
phase type coupled to the turbines will give 5,200 
kilowatts, while the other three are rated at 6,150 kilo¬ 
watts. Such alternators represent the most recent 
designs for this class of machine, and run at 107 revo¬ 
lutions per minute, working at 6,000 t<> 6,600 volts. 
Current will be sent over power linos at 47,'XXI and 78,000 
volts by the use of ylep-up transformers in the station. 


SCIENTIFIC AMERICAN 


(UnrrMpntthrnrf 

[The editori ore not responsible for statement) 
made in the correspondence column. Anonymous com¬ 
munications cannot be considered, names 0 / 

correspondents will be withheld when so desired. 1 


The Latin-American View of the Problem of 
Our Nary 

To the Editor of the SeiKNTiric Ambsican : 

I am Horry to note that your valued articles deal¬ 
ing with “The Problem of Our Navy" have been 
brought to a conclusion. 

The continuance of such articles la the only way to 
bring to the mind of the people of the United States 
Hint the Navy cun he made practical; tluit It Is a 
school for ]K>or young men who lack educational oppor¬ 
tunities; that it gives them a discipline second to 
none, and most of all, that the first-class policies of 
Hie United States, namely, Indivisibility of China, 
Asiatic Exclusion, the Monroe Doctrine, etc., can only 
he enforced by a large and strong navy. 

This Monroe Doctrine, which has kept many a 
l.aHu-American republic from the Jenlous eye of the 
European powers, cun only be maintained by a navy 
large and strong enough to make war with the United 
States a dllllcult task for these European ixiwers, be¬ 
ing as they arc, 3.N00 miles away from their main 
naval bases, but with a great preponderance of capital 
ships—dreadnought type—this task could be accom- 
pushed by such powers. 

All (his you and the Secretary of the Navy have 
explained wonderfully well in your several articles. 

If you were to ask all the more educated class of 
LaHn-Amerieaus what Is the object of the great naval 
programme which Germany has started a decade ago, 
the answer would correspond with yours: The Mon¬ 
roe Doctrine, Hie Panama Canal, and her great com¬ 
mercial Interests with Central and South America. 

1 am positive that the I letter class of Oidk.ns and 
Batin-Ameriwins are more Interested In the increase 
and efficiency of your Navy than the average Inland 
cltlsen of the United States. Your Navy Is the only 
friend that we Latin-Americans have that can keep 
the greedy hands of the nations of the Old World 
away from us, and dropping fast as she Is to a fourth- 
class navy (not to a third-class as you say), we stand 
helpless nt their hands In the event they should at¬ 
tempt conquest. 

I noted in your recent articles that you often spoke 
of a first-class navy, thut of England with forty-two 
dreadnoughts built and building; a second-class navy, 
tluit of Germany with twenty-six dreadnoughts built 
ami building; and u thlrd-cluss navy, that of the 
United States, with thirteen dreadnoughts built and 
building, with Franco and Japan close behind with 
ele\on and ten of these ships, respectively. Permit 
me to suy that you have not done Justice to France. 
Perhaps it was an oversight on your i«rt. The mod¬ 
ern French navy will Is*, I am sorry to say, sujierlor 
to tluit of the United BtateN. I shall inukc here a 
rough comiHirison of capital ships built, building, and 
authorized by both nations; 


2 "Michlgans” 

2 “Delawares” 

2 “Florldas" 

2 “Arkansas" 

2 "New Yorks” 

2 "Okluhomns” 

2 "Pcnusylvanlas” 


United States Ships. 

Tons 

Main battery. 
32,000 
40,000 
45,050 
32,000 
84,000 
86,000 
62,000 


16 12-lu. guns 
20 ** 

20 

24 

20 14-in. “ 
20 

24 “ “ 







_ x ships. It must t 
tkit tt» two “Michlgans” have !eM «paed, «t4 lMt 
the two "MieUgant” and two **Deht#»wn w «• 

heavily armored u the four smaller Fv«n& ■■eM&.-'U 
the "Jean-Bait** type; namely, the WaaMt**)** 
bet," "Parto,** and "France.** ''V' 

The United states, therefore, stands now «s * 
fourth-eta*') naval power in modem ships, In this 
rough comparison of gun power and tonnage, X heve 
not included the battleships of the predreadMHgllt 
type, of which the United States has a great superior¬ 
ity, but no nation that looks forward to a drst-das* 
line of fighting ships would look open them for reli¬ 
ance in future naval battles. 

My only atm in bringing this comparison to ywtr 
mind is to show you that as the matter nowstauds, 
the United States is dropping a« a naval power ei i 
higher rate than it la generally believed la your oeaa- 
try, and which is looked at with regret 
Are many American* *l*o aware of the ftmt that 
the Italian government has eight dreadnoughts bttIK 
and building, and is now considering the eouatrwrioa 
of four 88,000-ton ships, each carrying twelve 16-tach 


guns weighs i,900 pounds; that the Spanish govern¬ 
ment has just voted a credit of * 824 , 000^00 for the 
const ruction of dreadnoughts, scout cruisers, destroy¬ 
ers, etc.? 

I, therefore, encourage you, Mr. Editor, to have this 
subject of the Navy on your jmbllcaUoa every now 
and then, until you have convinced your people and 
your country of the necessity to build and keep a 
second-class navy, such as you had lu 1900, to maintain 
peace, not to make war. . 

Please accept my heartiest thanks for your valued 
literature, and that of the lion. Josephus Daniels, Sec¬ 
retary of the Navy, dealing with the sutject men¬ 
tioned above, which is of vital Importance to your 
country, and to all America. 

Since I am a foreigner, I must ask your pardon 
for my poor English. IonAoio VAtoka. 

Hormiguero, Cuba. 


The Tide-predicting Machine 

To the Editor of the Scientific Amebican : 

Please grant me space in your journal to make the 
following statements In reference to a note In your 
issue of May 2nd, 1914, page 862, headed “The Tide 
Predicting Machine” and signed by K, A. Harris: 

I do not wish to make reply to or discuss the con¬ 
tents of tluit note. But, In order to prevent silence 
lielng Interpreted us acceptance of the position as¬ 
signed me therein, I beg to state: 

The C. and G. 8. Tide Predicting Machine No. 2 Is 
one of the products of the Coast and Geodetic Burvey. 
The officials of that Bureuu are thoroughly familiar 
with Its development from Its first Inception, prior 
to 1890 (the year In which Dr. Harris entered the ser¬ 
vice), to Its final completion. They accorded the 
undersigned the honor to publish a description, under 
his name. In Engineering News, issue of July 20th, 
1911, and In the Journal of tho Washington Academy 
of Sciences, Issue of July 19th, 101L 

The various statements In Mr. C. H. Claudy’s article 
In your issue of Murch 7th, 1914, are substantially 
correct, though his references to the undersigned are 
unduly laudator}'. E. G. Fischeb. 

Washington, D. C. 


Total tonnage .... 838,000 


4 “Jean-Bnrts'' 

5 “Bretagnes” 

4 “Nortnundles" 
4 (New ones) 


Tons, 

Main battery. 
.... 94,000 

.... 70,300 
.... 101,548 
.... 116,000 


48 12-ln. g 
30 13.4-in. 


Total tonnage .... 882,048 
Assuming the weight of the 12-iuch projectile of the 
United Htutes and French navies to la* 870 |Hiunds; the 
weight of the 14-lneh American projectile to be 1,400 
pounds; unit the weight of the 13,4-lnch French projec¬ 
tile to lie 1,433 pounds, In comparing gun power, wo 
see that a single discharge of all the big guns of the 
15 dreadnoughts of the French navy would throw a 
shower of deadly material weighing 246,246 pounds 
oil a target of fourteen American ships, as against 
n discharge of 1504100 pounds of metal of one single 
round tired from oil the big gun* of the fourteen dread¬ 
noughts of the American Navy, on a target of fifteen 
French ships. This shows a superiority of the French 
ships of 64 per cent in gun power, regardless of the 
fact that the projectile of the 13.4-lnch gun of the 


Hie Current Supplement 

O UB Settlement, No. 2004, brings an illustrated 
description of the Westlnghouse marine turbine.— 
Dr. F, A. Wood* contributes a study on the radial ori¬ 
gin of successful Americans,—Prof, G. G. Scott write* 
on the relation of nipjlHtc animats to tba surrounding 
water.—L. B. Ward gives an account of this year's 
additions lu the United (States Navy.—M. V. Jakuboweki 
describes the mining and other methods of obtaining 
amber on the Baltic coast.—J. i, Smith discusses the 
power required for refrigeration.—J. H. B, Bryan de¬ 
scribes the building of large gas engine flywheels.—In 
an article on the stability of ships' lifeboats the decked 
type of boat is recommended, the common type afford¬ 
ing little protection even in a fairly good sea. 

The Fortheemtaf Trials of Lansky's Machine 

f ANGUsra full-sised aeroplane, on which the 

1-JUnited States Government spent mmiw «bam 

was brought to Hamuondsport sfat wosks agA 1 :*»;!**' 

next number of the Scimrrific Ammica* 

publish a complete illustrated account' at 0$J* trials 

from the pen of a special vtmgatfm 

port- v 
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‘‘Our m«tl behaved abtoiuiety. We cleaned the city 


I k fife’ "tow Problem of atl firearms, weapons, awl ammunition; and we 

I «C W»//3Ki»R* > '-wiittwi- by th* A ss istant Secretary cleaned the streets, What New York, Washington, and 


r, the Heo. Franklin D, Rooaevett, we Philadelphia need Is an effective street-cleaning depart- United Staten 


lt< Intended as fuel for blast furnaces used In the 
smelting of Iron ore. 

In the year 11)U! the quantity of coke made In the 


pubtftjkfi} » map IpnniS thedtapoeittoo of the ships meat such as we put Into Vera Crus, something which 


of flte Atottod States Navy on February 12th of this 


i to be powerless to organize 


yea*. *M» map wm& to illustrate the fact, which and keep In ettccettful operation.” 

was hrottght out to* Mr, Roosevelt In Ws article, that This flue tribute is In Hue with Admiral Fletcher's 

not only In the stress of wartime, hut also la days of modest praise of the marines and bluejackets, when 


t Navy very actively employed. Ou the day 


“In nine days’ work Vera Cruz \ 


the report of the Halted States Geological Survey, or 
In round numbers, about 44 million tons. This corre¬ 
sponds to more tlmu a,000 million cubic feet, and 
would 1111 a cube of 1,441! feet length on each edge, or 
twice the height of the Metropolitan tower In New 


named, tten Were Statione d cm the Qulf and Pacific pied by the Navy, lawlessness and disorder suppressed, 
coasts of Merita at its various ports, some fourteen 11,000 firearms taken possession of, and a lino of 


or fifteen United States war vsnaris. defenses established around the dty against an army 

Since the date of that article, the Mexican crisis has threatening to recapture It Business was resumed 

bteome » acute and events have moved so swiftly and normal conditions restored.” 

that, to-day, there are gathered at the various Mexl- Later den. Funston reached Vera Cruz wllh a force 
can porte so tern than ehtfity-tbree ships, in which is of 4,000 men of the Regular Army, which, ut the 

included the very flower of our Navy. In this fleet present writing, is in occupation of the city. 


pled by the Navy, lawlessness and disorder suppressed, Tlu- coal from which this coke was made, <15,577,H 01 ! 
11,000 firearms taken possession of, and a lino of tons, would fill 1,311,500 curs of 50 tons eiiimelty, muk- 

defensea established around the dty against, an army lug, If coupled up In one train, a length of 8,700 miles, 

threatening to recapture It Business was resumed extending from New York to Sun Fraui-lwo and all 

and normal conditions restored.” the way across the I’uellle Ocean. 

Later Con. Funston reached Vern Cruz wilh a force This caul is valued at about 87 million dollars, while 
of 4,000 men of the Regular Army, whleh, at the the coke made from it was sold for mote than 111 mil- 

present writing, Is in occupation of the city. Hon dollars, an increase In value of more than -7 per 

For the next few weeks, the center of Interest will cent. Less than four years’ pioductlon of tins amount 

be found at the Niagara Pence Conference. of coke would equal in value the entire cost of the 

Panama Canal, including sanitation uml the puichuse 

The Wreck of the Porfmnini Airehip “Citta di |,r ‘r to u "' ***** ,,,,m|mny - 

V mi. „ V During the year 11)12 there was u notable Increase 

ffUt a nO j„ ^| le proportion of coke made 111 by-prisluct ovens. 

F ROM the London Engineer me glean some details of Formerly all the coke made in America was made In 

the disaster which befell the Forlatum airship‘‘Citta di the luefllclcnt beehive oven, all the gas and ummonlu 

Milano," on April 9th. The disaster is to be attributed K'dng to waste. Lust yeur, one fourth of the entire 


are Included eight dreadnoughts, ten pre-dreadnoughts, For the next few weeks, the center of Interest will cent 
four armored cruiser*, one modem monitor, our three be found at the Niagara Peace Conference. of m 

fast scouts, four protected cruisers, twenty-three of Paim 

our latest destroyers, lour gunboats, four third-class T . Wt __i. nt Aimbin A, I ,r, "c 

cruiser*, seven oolUere (these the Isrgest and fastest The of 5™*" 1 “* A,reh,p Cltta dl n„ 

of their oteas to ha found in any navy of the world), MtigBO |„ th 

one mining ship, two auxiliary cruisers, tour large T.-1ROM the London Engineer we glean some details of Furl “ 

seagoteg tew, one refrigerating Ship and six mined- V the disaster which befell the Foriamm airah.p “Cltta di li 

laueous vowels of the auxiliary type. Milano,” on April 9th. The disaster is to be attributed s°lng 

The events which have led to this greet naval demon- to ^foct p, but to the stupidity of the *i u *u»i 

Miration ere so wail known as to call for ad recepituta- populace among whom the oraft was forced to descend. 

tlon here; bnt we do wish to emphasise the fact, that, in order to repair a leaky valve, the airship was brought tube 


not to any defect ut design but to the stupidity of the quantity whs mude 
populace among Whom the craft wa» forced to descend. coked in retorts, wb 


when the President, realising that matters between 


o the ground after she had left her shed, and moored to 


for the (oking, and i 
other purposes. At tin 


the United States and Mexico had reached that critical .ome trees with ropes partly of hemp and partly of .teel, “t'*er purple, 
line where diplomacy 

gives way to naval a«l . 

military tome, called , 

for the dispatch of the V_. __J i , \ ) \ 

Atlantic fleet to Vera \ r^-*. ! _»• \ (.__ \ A 

Crus for the eela- V Fn-_[.J-K 

ure of that port, the V l l V, 

Navy mi prepared to V V \ \ 

make a quick response. V \ \ j \ 

The Atlantic fleet con- V«.V ^ \ 3^ 

centrated on Vera Crus j S^\ \ c y 

with highly commend- V. t*\ w 

sble rapidity; the aea- vV \ 

men and marines \\\/* k 1 Gulf 

were landed; and j V \V. .J* }f or 

before many hours had / \ ^ / Si 

cla[ised, the port was \ C V MEXICO 

in our Poeremten and 0 W 

the work at disarming jfl fv 

the populace, seising TAm " ,e,t '\’ . /—’ 

the water-works, and Usmskm | 

throwing oat around y rutm/Pf \ 

the city a cordon of out- c* J 

l-osts was under way. \ _ .A 

The work was done T - 

. .«.*«. ^_ "-"V- f 

dispatch which proved ** -*v 

that, for work of this * J - 

character, our Navy Is * c '"x. [ 

in a condition of very 

high efficiency. ° c c an -- 

rlnos, some six thou- 

toclr ojT^flre •** Bp ■ howin ® ,oc • t,0,4 the sl, ip« of mir Navy at Mexican ports on May 20th, 1914. 

under difficult and very 

disconcerting conditions, the enemy being concealed, having a breaking strength of five tons. Before the proved quality 
for the moat part, within houses, or protected by the necessary repairs eould be made to the valve, the ropes attention may 


for the most part, within houses, or protected by the necessary repairs eould be made to the valve, the ropes 
high parapets of the roofs. Nevertheless, the aocouuts gave way and the ariahip was driven for about 170 yards 
agree that these young men went through the ordeal against some mulberry trees. She was again moored, and 
with all the steadiness of veteran forces. The severity the commanding officer decided to deflate the bag. A 


attention may Ik- culli 
DIcmcI upon Hit- efllcici 
us a fuel for Diesel < 


of the fighting Is shown by the fact that o 


crowd of peasant, gathered to watch the operations. Tho from t In -1 


alone some twenty lives were lost, and about .three soldiers could not drive them back. Indeed, they could 


times that number were wounded. The Mexicans t 
estimated to have lost seme 300 men. 


not be even made to give up smoking. As the deflated 
bag fell over toward the crowd on the left t ido, several 


yeur, one fourth of the entire 
y-produri oiPUM, the coal being 
'liulib-d these valuable products 
if the gas in-lug burned as fuel 
large amount being sold for 
present time about fifty million 
cubic feet of illumlnat- 

- lug gun jier day Is pro- 

dueed as a by-product 
of coke ovens, supplying 
such cities as Boston, 
ludlitnupolls, Balti¬ 
more, and Milwaukee. 

From the eleven mil¬ 
lion tons of by-product 
coke made In Hie United 
States, there wus de- 
rlvcd sixteen million 
dollars value of by- 
produets eousisllug of 
gas, tar, and ammonia. 
Since t b e coke Itself 
had a talue of forly- 
two million dollars, 
there was added .'IS per 
icut value to the prod¬ 
uet by (lie recovery of 
taluablt- prtKluets for¬ 
merly thrown away. If 
effleleuey Is rightly de¬ 
fined as reduction of 
waste, there Is here a 
most notable example 
of modern elbcloney. A 
slmllur gain, applied to 
the coke made In the 


than twenty-live million 
dollars, without taking 
into account the great¬ 
er value lu the lrn- 
•oke Itself. Ill this connection 

I to the emphasis laid by l>r. 
ey attainable by using guH tar 
jglues. lie mulntuim-d that If 
i' coking, the iwiwer develo|a-d 
r would equul that which could 

II the eonl under boilers, while 
available for metellurglciil pur- 

would still reiiulre solid fuel. 


Following Immediately upon the occupation, Admiral exploaloM followed hard on one another. A great blast y 

Fletcher put In hand the worjf of reatorlng order and <rf blue flame ahot out from the airship, and passing away 

confidence. With the result that Vera Cruz quickly left behind nothing but a twisted mass of framework A J(M 

aettled down to tta routine of daily life—and this under and a struggling body of human beings. About eighty 1M,1 ° W,,H 

conditions of security which it had never known in all people were more or leas seriously injured. Thus through " ,l<1 1,1 

tim centnriqs of Ito existence. the era* obstinacy of a few yokels a vessel presented to waving static 

We have received a personal tatter from the captain the government by public subscription at a oo»t of * l,0 “* tl,c 


of one of our ships, which pays such interesting tribute $80,000 was destroyed beyond repair. The airship had 

to the work of the Navy down there, that wo venture had a life of nine months, had made many sucotwsful 

to publish the following excerpt; voyagee, and like her fore-runner, the “Leonardo da 

“1 hare just returned aboard alter commanding one Vinel,” had been singularly free from accident, 
of the regiments of bluejackets. The embarkation 

of the 4090 sailors and marines was astounding. Wo The Iron Saetter*B Fuel 

pawed hi tevtow before the Amy and Advance Rase ‘ ... .......... 

Marines, -f foff 1 wMt aboard A/Ef* fi nd steamers. In ® enr 7 “* rr ™* a Suplee 

30 ' f igfiai m o ring, the force C»BW people realise the magnitude ai 

ww «taar‘«C the dock «a< beuwd bach to the ebipe. T of what may be termed a secondary 1 . 

‘Tte. hamJtefl by United Btates-the manufacture of coke. 


The Iron Smelter’s Fuel Bill 

By Henry Harrises Suplee 


The South Magnetic Pole 

A JOUlINKl fo the region of tin* south magnetic 
pole was made l-y Lieutenant Hugo and Messrs. 
Welilt and Hurley, of the Mawsou exiieilltlon Ob¬ 
serving stations were established every 10 miles 
along the journey of ,‘KS) miles from Winter quarters, 
In spite of the extremely rigorous ellnmtie conditions. 
The readings sluiwiil strong local variations In mag¬ 
netic force, but on uu average the dip of the magnetic 
needle Increased about one minute of arc for every 3 
miles. From the obsci various It api»oars that In Decem¬ 
ber, 1012, the approximate position of the northwestern 
edge of the magnetic i-olar area was lu latitude TO 
degrees 3(1 minutes N„ longitude 148 degrees 12 min¬ 
utes K. This differs by over 100 miles from the posl- 


mtoq t eg mo viag, the force fTlEW people realize the magnitude and Importani-e utes K. This differs by over 100 miles from the posl- 

i ^ rei-’fif. l 4hv flflt'hfififtd bz e fi to the ships. A 1 of what may be termed a seoowdary Industry in tho tlon of the southeastern boundary of tin* area, as <U-- 
-f-Kj. I mgy vwZaSh fT - T ^ie n HY by United States—the manufacture of coke. The removal termlned by I>avld and Mawsou lu January, llMH). 

'''‘.h A* oootong wax of injurious ailbetaocce, with respect to metallurgical during the Bbackleton exjiedltlon. Webb provisionally 

_«.• — -m... h« driving off the sulnhur and other volatile estimates the width of the area in a SW-N10 direction 


flf ztorre constituents from coal by the operation at coking, to be about. 40 miles. If this estimate is eorm-t. and if 

t fi rfri- fpf pgr form# one of the important elements In the Iron Indus- the positions were accurately determined in ltstt), the 

tty, atn oo by far the fmter portion of the coke made polar area must have shifted materially einco that time. 
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The Heavens in June 

New Comet Discovered—Counting the Stars 



'run second comet to bo discovered In 19)4 was 
* found In Xlntlusky, at Mcttau, Russia, on May 10th, 
in the Hurt born part of Perseus, almost duo north from 
tlio Him It wits unusually bright for n uowly dls- 
<>o»oro»l comet, bring visible to the naked eye, accord¬ 
ing to the first report, and In an opera glass, accord¬ 
ing to the next day’s telegram. Only the first two days’ 
observations are at hand when this must be written; 
but they suttlee to tell a good deal about the comet. 

On the ltith of May it was In 0 hours 18 minutes 
right ascension aud 40 degrees hi miuutes north decli¬ 
nation, within a fraction of a degree of the bright star 
Alplrn Persel. The next night it lutd moved westward 
by nearly 01 minutes of right ascension, which (in this 
declination) amounts lo nlsnit 111/0 degrees in the sky, 
while It had gone northward by but 7 miuutes of arc. 

Its apparent direction of motion ia straight toward 
Onpella, and Its rate such that, if moving uniformly, 

It would teach (lie neighborhood of the latter star In 
about six days. At present it Is equally welt, or ill, 
to be seen in the evening or morning sky, being some 
id or tr> degrsH-s high in tbu northwest 
when the sky groWH dark, grazing the 
northern horizon at midnight, and com¬ 
ing up In the northeast lieforc dawn. For 
observatories In northern Eurojs* It is 
clreumistlar, and 10 degrees or more high 
at midnight, so that they huve a far 
better chance of observing It than we 
have Hut in a week or so It will he 
much higher in the evening sky, aud there 
should be no trouble in observing It 
Nothing can yet he said concerning Its 
orbit, though the facts will lie known 
within another week. Hot from Its rapid 
apparent motion It can easily lie shown 
thHt 11 must be within 70 million miles 
of the Earth, mid not less than 40 mil¬ 
lions from the Hun, and also that Its 
motion must tie In the opfsisUe direction 
from that of the Earth. 

It may he much neurer to us thuti the 
limit just mentioned: hut tills must rc- 
uiutn uncertain until detailed calculations 
arc made. The clrcumstnuces are un¬ 
fortunately such that it is still Impossible 
to say, even roughly, where the comet 
will la 1 In the sky by the first of June, 
or even whether It will lie brighter or 
faintei (hen than at. the time of discovery. 

Krttzlnger's comet bus been fuvorably 
placed for observation during the present 
mouth, and will be utmost us well in At j 

June On the 2nd of Juno its predicted 10 % o'clock 
position Is In right ascension 20 hours 04 At 10 o’clock. J 
minutes, declination 41 degrees 30 minutes 
north—about 5 degrees southeast of Alpha 
Cygnt. It Is then moving eastward and 
a little northward, at 11 little less titan 
1 degree a day. lly u rough extension of the pub¬ 
lished ephcincrls, it up]u>urs that on the 10th it should 
bo approximately in 21 hours 48 minutes plus 44 degrees 
35 minutes, and on the 0Oth in 22 hours 30 minutes 
plus 40 degrees. Its brightness will even then lie about 
two and one half times thut ut tbe time of discovery, 
but as it was then described as fainter than tbe ninth 
magnitude, It will not, even at best, be a conspicuous 
object In a small telescope. 

Jiclu van’s comet is slowly coming out into the morn¬ 
ing sky, but is not observable yet. Its position on 
June INtJi is given as 4 hours 28 miuutes plus 26 
degrees 12 minutes, which would make it rise 1 hour 
and 20 minutes before the Hun. It will be observable 
once more in July, but will not become conspicuous till 
Inter In tbe year. 

It him been customary to ooinmout here upon the 
astronomical literature of the past month; and for 
mention this time we may well take one of the numer¬ 
ous pieces of good work which are now coming from 
the University of Lund, in southern Sweden, where 
Prof, ('burlier lias gathered around him a group of 
able students. 

Fortunately for astronomers in most countries, these 
publications, though hcurltig the title, "Meddclaudcu 
fran Lunds Astronomlska Observatorlum,” are written 
uomctlmes In Herman, but often in exeelleut Bugllih, 
as is the ease with the work under consideration by 
Dr. Ilaus Heulc. 

Dr Henie has set himself the problem of determin¬ 
ing the number of stars in the sky brighter than the 
eleventh magnitude, and the density with which they 


By Henry Norris Russell, Ph.D. 

are distributed, per square degree, In the various parta 
of tbe heavens. 

As material for his investigation, he employed the 
well known "Harvard Sky," a scries of fifty-live plates, 
taken at Harvard and Arcquliw, Peru (which among 
them cover tike whole heavenB from pole to pole), of 
which duplicates have been furnished to many observa¬ 
tories. 

The first thing to do was to count the number of 
star-images shown on these plates. Dr. Henie Ingenu¬ 
ously remarks: “As the number of stars was about 
one and one half millions, 2 refrained from counting 
them all.” Instead of this, he mapped out a series 0 * 
one hundred squures, one centimeter oil u side, dis¬ 
tributed evenly over each plate, and covering about 
one quarter of its urea, and counted the stars in these 
squares. The nverage number of stars i»er square was 
78, and tbe whole muiihpr of stars counted no less 
than 420,407. In one region in tike Southern Cross, 
nearly 2,000 stare were counted In a single square. 

The next problem was to find out how faint were 


52 degrees) with 100 stars per square (fogr 
almost m rich are found In Sagittarius (If hours 40 
minutes minus 27 degrees) and Argo (ft hours 40 min¬ 
utes minus 62 degrees). All these rich regions He to 
the Milky Way, white the poor ones are near Its pole. 
The average number of stars per square degree in 
the Milky Way Is more than forty, white near Its 
northern polo It is about Severn Near tbe Southern 
galactic pole, curiously enough, the number of stars 
per square degree is about twice as great 
There la little doubt that if similar counts could, he 
extended to still fainter stars, tbe Increase of their 
numbers toward the Milky Way would fee still mare 



At 8Mi o’clock: Jane30. 

NIGHT SKY: JUNE AND JULY. 

tbe faintest stars shown on each plute. This was 
made relatively easy by tbe fact that, In the regions 
of the sky surrounding a largo number of variable 
stars, the brightness of a sequence of faint stars has 
been measured. Iiy identifying these stars on the 
plates, the magnitude of the faintest stars visible 
could at once be determined. But this was not the 
whole story, for it was found tlkat much fainter stars 
were shown near the center of each plate than at Ita 
edges, and corrections had to be made for this, which 
was successfully accomplished by u very ingenious 
method. After this has been done, the number of 
Htars iu each region which are brighter than the 
eleventh magnitude cuu be calculated. Dr. Henie finally 
concludes that the whole number of stars In the sky 
above the eleventh magnitude is 1,010,028, or a 11 aver¬ 
age of not quite 25 jier square degree, which is equiva¬ 
lent to a little more than live such stum in an average 
lilt of sky as big as the full Moon, But. the number 
of stars per square degree varies enormously in differ¬ 
ent parts of the sky. Tbe regions poorest In stars arc 
iu Ursa Major, in about 9 hours plus 50 degrees, aud 
again In about 10 hours 00 minutes plus 57 degrees, 
in each of which there are less than five stars per 
square degree brighter than the eleventh magnitude. 
The whole region occupied by the Great Dipper (which 
lies between the two positions Just mentioned) is very 
poor in telescopic stars. 

The richest regions ore 1« Ophluchtia in 18 hour# 20 
minutes plus 2 degrees, where there are actually 1X2 
stare per- square degree above the assigned limit of ‘ 
magnitude, and in Cygnus (21 hours 6 minutes plus 


The Heavens. 

The rich regions of the Milky Way, of which we 
have Just been spooking, are now conspicuous to the 
eastern and southeastern sky, though the vast aggjom- 
ersflood of still fainter stars wMcfa form the great 
clouds extending from Aqulla to Scorpio are even more 
Among the brighter stars, too, many of 
the finest groups will be found in this 
region; Onssiopela, low to the northeast; 
Cygnus and Lyra, a little north of east; 
Aqulla, farther to tin) southward; and 
then Sagittarius and Scorpio, the latter 
extending to the meridian. Ursa Minor 
and Draco are In the north, above the 
pole. Hercules and Corona are right 
overhead, with Ophiuobua aud Serpens to 
the southward. Arcturus whines splendid, 
high In the southeast, and Spies, appar¬ 
ently fainter, but far more remote, and 
really brighter, appears below. Leo is tow 
iu the wist, and Ursa Major well down 
In the northwest, and sinking steadily. 
The Planets. 

Mercury la au evening star all through 
June, and Is well observable in the earlier 
half of the mouth, setting at about 8:45 
P. M. on tbe 1st and 0:10 on the 18th. 
when he is at hia greatest apiiarent dis¬ 
tance from the Sun. After tills he moves 
southward, and bmuues leas easy to see; 
setting about 8:30 at the end of the 
mouth. On the 1st he is brighter that) 
Arcturus; but as Ida crescent narrows 
he grows fainter, aud by the end of the 
month ho Is fainter than Uegulu*. 

Venus is likewise an evening star, set¬ 
ting about 9:30 all through the month, 
and is very conspicuous. 

Mars, too, is visible in the evening, but • 
is higher in the sky, setting about 11 
P. M. on the 15th. He has fallen off very 
much in brightness, aud is now no bright¬ 
er than the brightest stars of the Great 
Dipper. 

Jupiter Is still a morning star, but la 
growing more conspicuous. He is In the eastern part 
of Capricornus, and rises near midnight on tbe 1st, 
aud a little before 10 P. M. on the 30th. 

Saturn is iu conjunction with the Hun on the 13th, 
and cannot be seen this mouth. 

Uranus Is In the middle of Gapricornua, aud rise* 
about 10:15 P. M. iu the middle of the mouth. Nep¬ 
tune Is to Gemini, and sets at about 9:30 P. M. on the 
some date.. 

The Moon Is In her first quarter at 9 A. M, on the 
1st, full at midnight on the 7th, to her last quarter 
at 9 A. 11 on the 15th, new at 11 A. M. on the 23rd, 
and returns to her first quarter at 2 P. M. on the 30tU, 
She is nearest us un the 5th, and farthest away on 
the 17th, 

While traveling around the sides, she passes near, 
Uranus on tbe 11th, Jupiter on the 12th, Saturn an 
tbe 22nd, Mercury and Neptune on the 25th, Venus 
on the 2Mb, aud Mars on the 27th. 

At 2 A. M. on tim 22nd, the Hun attains his greatest 
northern declination, 23 degrees 27 minutes 10 seconds, 
and enters the “sign" of Cancer, Which, being an 
Imaginary region of the ecliptic and affected by peer 
cession, has daring the last 2,000 yea** backed Into 
the constellation Gemini, aud, os the almanac* wlU 

Prtooeton University Observatory. 

.Guinea Hp were Imported irtto tMt eknolty for 
laboratory experiments during the year ended Jme 
30th, MB, to the number of 12,112, as eompafod tr 
only 1,471 the yw before. 


o'clock July T. 

At 8(4 o’clock: July U. 
At 8 O'clock. July 22. 




dWwltf in making a goad variable a 
minommerctal form at tbia instrument, constating of a 
jAtytyty «f fixed and of movable vane*. requite* that a 
Wt* number of parts bo ma4o and azeemWed with oon- 
sUerabtecore. 

, So overcome these dUHcaltlos the author ha* de- 



CoMtructlonal details of the 


reloped the simple fom of condenser shown in section 
ip the accompanying drawing, where A and H represent 
the condenser platen, which are two brass disks about 
g/32 inch thick and 2 inches In diameter. The first of 
them fiiates to fixed to the frame 0 , of wood or of other 
suitable insulating material, by a machine screw and 
hut which also serves as a binding post The other 
plate to attached to the screw D, passing through the 
nut JS, and carrying at its upper end the insulating knob 
F, by the turning of which the top plate to adjusted up 
or down. Unto taking advantage of the tow that, other 
things remaining constant, the capacity of a condenser 
to Inversely proportional to the distance between Its 
Ptotes. 

In making the simple form of variable condenser Just 
described, it should be borne in mind that the beat re¬ 
sults are to be obtained by the use of a screw of fine 
pitch and of large diameter, such os to used Ul the well- 
known micrometer caliper, Not less than forty threads 
per Inch, with a diameter of 14 luch, to recommended. 
Care should be taken that the nut and screw are a rea¬ 
sonably good fit, and that the upper disk be turned off 
in the lathe so that its face will be truly at right angles 
to the axis of the screw. The lower disk should be 
leveled up by shims of tissue paper, if necessary, so 
that the two disks meet squarely when screwed together. 

When the condenser to to be used in series with a 
large receiving aerial, for shortening its natural wave¬ 
length, it to of advantage to have nothing between the 
disks but air, for then they van, on occasion, be con¬ 
veniently screwed together and short-circuited. If, how¬ 
ever, the condenser to to be used in parallel with receiv¬ 
ing Instruments, where a Bhort-circuit Would 1*) unde¬ 
sirable, thto mishap may be guarded against by toying 
between the disks a slightly larger disk made from a 
film of clear, white mica out* thousandth of an inch 
thick. This mica film has the effect of multiplying the 
maximum capacity of the condenser by a factor of about 
six. 

In the photograph to shown a well-made instrument 
of the type just described. This one has a top piece 
of brass supported by four hard rubber posts, through 
which pass the four machine screws by means of which 
it is fastened to the base. The adjusting screw to pro¬ 
vided with a graduated thimble so that the distance be¬ 
tween the plates can be read off as with a micrometer, 
thto serving as a scale. The knob eouM Just as well 
have been provided with a band or pointer moving 
ovor a scale marked on the top plate. 

Such an instrument to suitable for use in a wave- 
motor of the Doenlts type, for which purpose It has 
a slight advantage over the usual form of condenser 
tu that Us capacity increases rapidly toward the end 
of the scale where the plates come together, while in 



the ordinary form the capacity varies uniformly along 
the scale. Since It to desirable to calibrate the scale 
ttnttty ta wave lengths, which an proportional to 


.lues* therefore, gives more nearly ■ 

.•gtyWigp • -- 

Tta msasiwa capeatty of the average commercial 
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type «f variable condenser to about 0.003 microfarad. 
The calculated capacity of a pair of a-lnch circular 
ptgtos spaced one thousandth of an inch apart in air 
to only about 0.0007 microfarad, but this value is in¬ 
creased to about 0.0040 microfarad by the introduction 
of a mica film, os recommended. In either case un¬ 
screwing the ptotes until they are 0.01 Inch aiwrt 
reduces the capacity to about 0.00007 microfarad. It 
will be seen from these figures that 2-inch disks arc 
large enough to serve a useful purpose In many cases, 
though larger plate* may often be employed to ad¬ 
vantage, 


Construction of on Oxygen Carbon Remover 

A N oxygen generator for removing tbo accumula¬ 
tion of carbon from the combustion chamber and 
the ptotou of an internal combustion engine umy be 
constructed as follows: 

Take a short length of wrought iron pipe 114 inches 
in diameter, and thread aud cap it ut either cud. 
Through one cap drill and tap a hole to receive a 
length of brass tubing. Solder a suitable length of 
annealed copper tubing into the end of the brass pipe. 
A handle may be provided by fitting In position a piece 
of ^4-inch strap iron, drilled for the passage of the 
brass tubing, and securing it with a nut as Is shown 
by the sketch. The handle should be taped. 

To use the device, a collide of ounces of chlorate of 
potash, to which has been added a toaajoonful of man¬ 
ganese dioxide, the two being thoroughly Incorporated, 
are introduced into the chandler formed by the pli>e, 
the rear cap being removed for the purpose. After 
the cap has been screwed tightly in place again, the 
chamber to heated with a blow torch and the end of 
the flexible copper tubing is introduced into the com¬ 
bustion chamber of the motor. As soon us the ingredi¬ 
ents are sufficiently heated, oxygen to given off and 
the heat should be kept constant to insure a steady 
flow. In the presence of tbo oxygen, the caked car¬ 



bon can easily be ignited anrl will burn from the 
surface* in a minimum of time. Can* should be taken 
not to apply too much heat For cleaning multiple 
cylinder motors, the quantities of ebemlrato can be 
increased. Since the manganese dioxide acts merely 
to stimulate the decomposition of the potassium salt, 
it to evident that the proportions are not all import¬ 
ant Both chemicals can be obtalued from any chem¬ 
ist In small quantities, and at low cost Care should 
be exercised to keep foreign substances from contact 
with the chlorate of potash. 


Dangers of Avlotton.—In an interesting volume, by 
Roger Depaginat on the martyrs of aviation, some mter- 
mUng statistics are given showing the progress accom¬ 
plished from 1908 to 1912. The total number of aviators 
for each year is given, together with the total distances 
traversed in the air. The prioo paid in lives for these 
triumphs i* also given. 


Year. 

A vision. 

Mile* Trzvonwd 

Killed 

1908 

5 

1,500 

1 

1909 

50 

40,000 

3 

1910 

500 

920,000 

29 

1911 

1,500 

3,000,000 

78 

1912 

5,600 

17,000,000 

140 


Another table to attached showing the advance made per 
Ida lost. 

1906 one killed for 1,500 miles of flight. 

1909 one MUed for 14tf» miles of flight. 

1910 one lolled for 32,000 nules of flight. 

1911 one killed for 40,000 miles of flight. 

1913 one killed for 120,000 mite* of flight. 

Thus, from 1906 to 1912, the number of fatal aoc.dents 
hoa propcrtaoaaliy diminished (torn 100 to 1, if one oon- 
iSdera dtotaneea traversed, and from 10 to 1, if one oon- 
■kta* the number of aviators flying. At this rate aviation 
trill won be tom dangerous toon automobUing. 
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Automatic Voltage Regulator 

By J. Naveman 

T ills writer recently installed a shunt-wound dynamo 
on s motor cHr to supply current for lighting pur¬ 
poses, the drive of the motor being taken directly 
off the cooling fun pulley. However, the regulation 



of the output at tin* varying speeds offered a soiious 
problem. 

The resistance of bismuth incrcHscs when It to placed 
in a magnetic field, and the amount of increase \urlcs 
directly as the strength of the field, within certain 
limits. Forearmed with tills knowledge, the regulator 
shown by the aeeouipuuylng sketch wiis constructed 
A coll of bismuth wire was placed in series with the 
field of the dynamo, and the bismuth coll was made 
the core of a voltage coll which was connected across 
the lamp circuit. Under these conditions, the bismuth 
was subjected to tin* fluctuations of the voltage as 
Indicated by the varying strength of the magnetic field 
of the voltage coll, and the resistance of the bismuth 
varied accordingly. When the voltage rose, due lo 
increased *#ieed, the field strength and leslstauee in 
creased In proportion, cutting down the strength of 
the field circuit. 

The chief difficulty lay in forming the bismuth coil, 
since that metal is tm. brittle to be drawn to a filament. 
It was solved by embedding a long, loosly colled steel 
spring, previously oiled, In plaster of Paris, aud, after 
the matcrlul had set, unscrewing tho spring from the 
plaster. The bismuth, molten of course, was forced 
into thto mold with the uhl of a dentist’s vacuum cast¬ 
ing machine. When the plaster was carefully broken 
away, a perfect coll of tho desired metal was left. 

Low-pressure Atomizing Burner 

O IL burners using high-pressure air or steam have 
been predominant ever since oil has been used as 
a fu<d, owing to the difficulty of atomising (he oil with 
low-pressure. The typical low-pressure burner merely 
projects Into the furnace a core of oil surrouudvsl by 
a column of air, which on striking an abutment in the 
furnace enuses an admixture of the oil and air. 

The atomizer here illustrated embodies some radical 
Improvements designed to convert the oil Into u fog or 
mist. It comprises an Inner nozzle through which the 
oil to delivered from under a high pressure. The pas¬ 
sage-way In thto nozzle Is termluutisl, at tin* dellveiy 
end, by a small orifice, and wit bln Ibis passage there 
to placed a spiral. The oil is guided around (Ills 
spiral, effecting a violently whirling jet in the orifice, 
which act Ion enuses It, upon delivery, to spread out in 
a cone-shaped film. (Surrounding thto nozzle to a cas¬ 
ing, Inclosing a large spiral, through which the air 
(or steam) must pass, so that the air, ten., to delivered 
from the llnal restricted discharge orifice In a whirling 
current, which action likewise causes the air to assume 
the form of u hollow louc-ahapcd film The oil film 
to drawn Into the whirling current of air, and, being 
the heavier fluid, the centrifugal force throws It toward 



Low-pressure atomizing burner. 


the outer edge of the air film. Tho air from the blower 
therefore penetrates the mechanically atomized film of 
oil and reduces it to a fog. Thto action results from 
blower uir of under 8 Ounces pressure, giving u high 
degree of atomizution at low cost and a mixture which 
affords perfect combustion without an excess of air. 







The Motor-driven Commercial ..Vehicle.;:' 

„ depot tmrnt is devoted to the intercuts of present and prospective owners of motor trucks and deliver# wagons, flu Editor i ciU 

nny questions relating to mechanical features, operation and management of ootnmeroiot motor vehicles. ■*. , ,,J'y..-l'S 


Dumping Truck for Ash Removal 
By Boss Babcock, M.E. 
rpim removal of accumulation* of 
1 usin'* and other refuse always has 
constituted more or less of a problem In 
law cities. Now, however, the muuldiMt) 
authorities of Greater New York would 
seem fo have solved the problem In nil 
effective manner. There Just has been 
placed In service a new type of motor- 
pro|M9lU>d and dumped vehicle which takes 
the place of no less than 15 to 20 horse- 
drawn carts of tUc usual type. It Is 
shown b> the accompanying Illustrations. 

The new truck Is not like anything else 
of Its kind. It luis an uiulerslung frame, 
and the sides are so arranged that It 
never Ih necessary for those loading the 
vehicle to lift ash cans more than waist 
high. The truck will hold about 120 cans 
of ashes. The laxly Itself, which la made 
of steel, Is 1,1 feet 3 Inches long and 7 
feet 0 Inches wide, the rated caimelty 
being 252 cubic feet Both the sides and 
the top are removable sections. The 
dumping mechanism is operated by the 
motor and In the hoisted position the 
body rests at an unglu of 5.3 degrees. 
Thus, the load can he dumiasl at any 
prescrtlK*d sjH»t, or tuny he slid directly 
Into the scows used for such purposes. 

The truck now has Iteen lu use for 
some time, making the haul to the dump- 
lug ground—u run of about three miles—- 
in 1-1 minutes on the averugc. One wan 
drives the truck and operates the dump¬ 
ing mechanism, and as it bus a capacity 
equal to five of the ordinary horse-drawn 
carts, the saving lu operating expenses 
Is muterlul. 

Road Structure and the Commercial 
Car 

By K. G. Martin 

C OMMERCIAL car manufacturers 
should come to an appreciation of the 
very greut need for concerted und definite 
notion on their part in the matter of mod¬ 
ern road construction. 

Those who have to do with pleasure 
vehicles have from time to time evinced 
some Interest lu the matter und wc have, 
of course, our good roads associations. 
There lias la-on lacking, however, that 
knowledge and desire for knowledge 
among tlie builders anil users of modern 
trackless freight, carriers regarding road 
structure that constitutes so essential a 
forerunner to combined nud effective 
effort. 

Undoubtedly by far the greater Held 
for the motor truck lies In our rural 
districts, and it is here that the greatest 
work is to be done in putting upon a 
scientific and commercial basis road build¬ 
ing on a large soulo, and just so ener¬ 
getically ns the truck-makers tight for 
gfssl roads just so quickly will eome their 
returns from this almost virgin field. We 
hear much of service stations nud the 
like, but Is It not tbe part of really worth¬ 
while service to la- constructive in its 
nature, and to endeavor to Improve and 
|s>rfect tbe road surfaces over which the 
road vehicles nre to travel'' It would 
seem so, for notwithstanding ull the care 
and effort put into the design and con¬ 
struction of a commercial motor car, the 
forcing of It over badly paved highways at 
commercially necessary speeds will bring 
about lta disintegration In nn alarmingly 
short time. It is not t<a> much to say 
that the rail* of the weight of tbe empty 
truck to the weight of the load it will entry 
could be greatly reduced If it were known 
that it would not be required to so fash¬ 
ion the structural members—frame, ties, 
struts, axles, wheels, ate.—that they must 
be able to withstand Without fracture or 



The ash cans need be lifted only waist high. 





The load can be damped at any prescribed spot 



Unretouched photograph of road surface, showing disintegration ef the top 
layer due to flow under traffic. 


liermanent distortion many time* their | 
ordinary working stresses. j 

Another and most Important phase ofj 
tlio truck question, and one that affects 
the utility of this up-to-date beast of bur¬ 
den to % marked degree, U the matter 
of speed., It la not alone to its surefooted¬ 
ness, freedom from sunstroke, rapid ac¬ 
celeration aud deceleration, that the 
vogue of the motor-wagon Is doe, but In 
h very great measure to the saving of 


time effected through comparatively high¬ 
er speed. The higher the speed can be j 
pushed tbe greater will be the saving. 
Why, therefore, is the speed of motor! 
trucks held today within such Irfw limits? I 
We know that outside of “Joy riding** 
and “scorching," and barring drunken 
and otherwise pslpably unlit drtren, 
that increased speed in motor travel 
does not mean a proportionate in-< 
crease, in the number of atoMente. 


But the speed of toBHhimeiiii Iff 

strict^ limited to 

olthcr through gearing or through direct 
engine control, to that t^ 
exceed a certain predetermined max imu m ; 
rate. Kvldently the spited limitation to , 
sat by the manufacturers, who have, 
learned by their own experience, or by 
that of others, at what speed that* *&•'■ 
hides can travel over the poorest (pad 
conditions to be encountered without 4 
total collapse, 

The methods of road work to the United 
States and in Europe are dissimilar *4 
many respects, the point of differentia¬ 
tion moat interesting to ue being the fea¬ 
ture of maintenance. Roads are built to; 
this country—and rebuilt. They are con¬ 
structed sometimes with exceeding care, 
aud are then neglected until they hard 
been so far disrupted and broken that 
they not only cease to serve as highways, 
but are even uutlt to turn the founda¬ 
tion of a new rood surface, and have to 
be entirely rebuilt 

We can and do hulld good roads, but 
we do not take care of them. Mainten¬ 
ance, as understood aud practised in 
France, for Instance, is non-existent to 
this country. France has Undoubtedly 
reached the high-water mark in roadway*, 
and its main thoroughfares are a delight 
to behold aud a Joy to travel over, and 
there is absent that only too well-known 
feature of American touring—fifteen miles 
of perfect roadway, hard as nails, dust- 
lees, beautifully cambered, With Just the 
proper heel at the curve*—then, five miles 
of broken stone, soft fill, stoam rollers, 
[and freeli tar oil. 

[ In cities, where the pavements are be¬ 
ing constantly disturbed for the repair 
or extension of snlisurfaoe utility struc¬ 
tures, and the original tenacity and com¬ 
bined resistance of tbe surface aud foun¬ 
dation are impaired, both a* regards their 
immediate relation, and the relation of 
that particular section to the surrounding 
and adjacent roadwuy. It Is not surprising 
that sinks and pits develop. But in the 
suburban or country road# of either the 
plastic or pressed dirt type, It is often 
difficult to account for the holes that oc¬ 
cur. As a rule, three can bo traced to an 
original minute' flaw or abrasion that, to 
the absence of the constant Inspection 
and replacement that should prevail, de¬ 
velops under the pound and tuck of traf¬ 
fic into an ever widening aud deeiienlug 
opening. Occasionally they can be traced 
to a cut or break caused by tbe solid 
rubber or steel-shod wheel of a heavy 
vehicle. This has led wane people to sug¬ 
gest the strict limiting of the weight of 
commercial motor cars that may be oper¬ 
ated over such roads, bnt It would seem 
rather that the roads should be built to 
stand the tralfic. 

There Is one element of road disturb¬ 
ance which should merit attention from 
the truck-maker, as It has developed since 
tbe motor truck has come so largely into 
use. It |g the “flow" of road surfaces 
under till' Influence of heavy traffic, and 
reaches Its most noticeable and do- ( 
structlve form In city streets where 
the traffic Is unidirectional, If a grade 
exists, the effeef Is Intensified. In Mis 
case of an asphaltic or plastic cover- 
ing the surface Is stretched and forced 
down the grade to some point where the 
resistance Is sufficient to withstand the 
pressure exerted by the rolllng-ont action 
of the wheels, add at this point the snr* 
tare la towed Into ripples and billows 
that are soon cut to Onto-turn into ruts' 
and boles. In -the owe of tectongnlar 
creoaoted wooden or asphalt eomposttfem , ; 
btopka there can, of txmraev tw wo am* 
rotHag oat of* the. blocks, to ^ **» 

' y./ .i re es t s #, ffU x* 
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'WttlflHI^WtCAL MS* 

; WM Mm and K. siutunou. Vkmm, 
AuadfeHungary. The lavsmttou provtdes a 
pyrotodtohlcat luminous Hod? which *H1 Wl 
automatically Ignited who* dTOtfMd from an, 
alrorttft The frame carrying the luminous 
..Imjrcte capable at meat stag'* written com- 
mutoieatton and the luminoua body will indicate 
t«t place where the mamtecrfpt rest* when it 


Pert at Ding to Apparel. 

l\i HAW FASTENER.—-O. A VlMOB, Cttf off 
Mexico, Mexico. An improved method of hold, 
tag he tn on the heml Is provided by tbl» inven¬ 
tion, ‘The hat It furnished taiid* with combe 
whit* are pressed by a wring member late 
the lrntr, but which may be withdrawn from j 
the hair. When It la desired to remove the hat 
,liy means of plug scoured to the comb* but 
extending to the outside of the hat 
BLOOMER BKIKT,—M, Lahouan, 4T Elton 
Street, Mew Tech, N: ¥. This bloomer ektrt la 
especially adapted for uae when exercising, 
skating, swimming, riding or the Hite, and la 
arranged to permit' tree movement of the Umbe, 
It consist* of hloomere with integral overlap¬ 
ping frost flap* and roar flap* which may be 
fastened together to provtde a skirt effect. 

HAIRPIN.—H, Jacohsxh, Address Ardon B. 
.Todd, earo of Gspps. Cantey, Hanger A Short, 
Fort Worth, ¥«**»■ it has been found that 
the ordinary hairpin of the bifurcated type 
When not securely placed In the hair Is very 


TW-bedaat lto : i|d# of part* an designed 
thatthc.bOAMteaa be shipped from mawter- 
rntfar* orjobtw# te coNapasd form to the 
pint bf InetaMaUea, as tha parte ean toe read- 
fl# loekad or fattased tenths' without apecUt 
machinery or particular skill to form the com 
Bteto bonnet for appMeatloa to the body of the 
tarns**. 

CONTROLLING DEVICE FOR WATER- 
HEATING SYSTEM,— I. E, Ooot>win, too Wal¬ 
nut Are., Norwood, Maaa To ellmiMte expan¬ 
sion pipes In water-heating system* this inven¬ 
tion provides a seeing having two valve-con¬ 
trolled eommentcatlag openings, one being a 
relief valve and the other a pressure reducing 
valve. The device Is easily accessible for in- 
epeetthn and causes a quicker circulation of 
water* therefore permitting a reduction Is the 
sine of the pipe. 

OH Oaaeral Interest, 

AtR TANK.—W. V. Ocaeaau. Grand Rapids,; 
Mich, This Improvement relates to tanks and 
more particularly to compressed air tanks, the 
purpose of the luvontton being to provide] 
a compressed air tank In which, under suit-: 


Hi. PeWltt has invented a device oonateMng HOT ART VaLVE,— t' ll. Bahtmiy, Lebanon, 

of a eefles of jars la which the cigars are held Mo. Use IS here made of a rotary admission 
for display, and which may be Individually no- valve and a rotary exhaust valve, each valve 
covered, and tilted toward the customer by consisting of two resoluble valve cylinders, 
the operation of linger keys. ono within the other aa<J rotating in opposite 

UMBRELLA-PROTECTOR.—n. C. Andkr&ob directions, the valve cylinders baling ports 
and A. V. Kem until, 2401 Frlsby Avenue, West- adapted to register with each other, and at 
Chester. New York. The Invention provides an tb « »*™e time with a corresponding cylinder 
Insulating and cushioning protector for the admission or exhaust port. 

KavsniX” ffsys ks ■»* 

from electricity-and to prevent Injury to the TRACK SANDER,—J fl. Watters, Augusta, 
joints and catches of the umbrella when It Is Mr Watters' Invention has tor its purpose 
used as a cane, to provide a track winder, simple In construe 

CARTING OF IRON.—1. E. Lkrtrr, 44 Sand- t,on ' tt "‘ * uu,1 ‘ -r l,avln * "" " lr * et wt,ll ’ b 18 d, »- 
well road, Hnndsworth, Birmingham, England tK ’ ai ' 11 to “ lr av 

The object of thla Invention Is to provide aim 

pis and reliable moans for imparting a hard ■! 

surface to an Iron casting for the roslstauce of H 

wear, while retaining that toughness In the fl 

body of the casting which Is necessary for the *-?fl 

resistance of stresses liable to cause fracture [ffl, 

or breakage. j |fls 

HALTER.—H. Scott, care of Harvey B. Dick, -- 

82k Second Ave., East Kaltspclt, Mont Mr 
Scott's Invention relates to halters, and It has PRHhIIiIIIi 

for Its object the provision of one having two p^^tl mlll 

parts of tubular steel which telescope, and ‘ __ 

Which are normally positioned on the horse lie 7 

low his eyes, straps being provided for holding 

the- tubular steel parts In place. Jggj 2 

machines and Vteclianteal Devices, stjFjr 

FIRE FIGHTING A MPARATI'S. —fl II \ 

Wn.Mii, 582 Bruome Bt.. New York. N. Y. This 
Invention provides a meebanlam to support a 'ey 

fire hose at an elevation for fighting fires, the track hap 

nosale being manipulated to play the water 
on the fire In simulation of maunnl manipula¬ 
tion; nbd provides a supporting mechanism bottom member serving t, 
upon sn extension ladder with noszle inaulpu- aether with the sand to in 
la ting means operable from the foot of the luw the Inclined Isiltom n 
ladder. practically no blasting mm 

PROCESS OF STERILIZING AND 1'ACKAG- ,ug proper there la little. II 
1NO RICE.—W. 8. Dai is, Jr. Address Heu STATION-INDICATOR - 
board Bice Milling Co., Galveston. Tex The South 20th Bt, Blimlngh 
shaker, the bln, the packaging machine, and tinu Indicator Is adapted 
the cartons are covered and protected, prefer on street cars to Indlcnt 
ably by sheet metal hood or hoods, so that* within the curs the varlou 
fresh or cool air Is prevented from ucrivm to reached The Indicator I 
the heated rice from the point of Us discharge located on the tracks with 
from the drier to Its delivery nnd sealing In member connected by sull 
the package, whereby the cracking ami break- Indicator, 
log are effectually avoided DC Ml' CAR, -J. D M 

LIQUID MKABURING PWVICH—K A Ar Pa. This Inventor provide, 

PELL, 798 «, 108th 8t., Bronx, N. Y The bottom portions which ui 
object here la to provide a liquid measuring 

device for measuring liquids periodically drawn r~- 

from a barrel or - other container. As the 
amount of air passing Into the container by 
the way of the liquid measuring device Is the 
same as the amount of liquid withdrawn, ll 
follows that the amount registered by the 

registering end Indicates the amoUut of liquid _ — 

withdrawn from the container. J 

CLEANING AND SCOURING ATTACH (R 

MENT FOR METAL ROLLS.—J Dtiwis,!- and >w__ 

J. D. Davidhos. Address the former, 909 t'en | ' T 

ter 8t, Wollsvlllc, Ohio This Invention la * 
partleularly Intended for cleaning and scour ! •’ 

lug the surface of metal rolls used for rolling l -si 

site! plates or sheet* The apparatus used Is DUMP t. 

automatic and produces a roll face which Is 
smooth god uniform, steel sheets being rolled 

flat, without stopping the norms) opcrstlon of Lplclally coai and a 
ths mill, so that an Important economy and ' f \ h „ )d loa(1 
perfect mechanical result arc effected , 

ROPE CLAMI'H —8. . Rxoka, 817 N .1 Bt., ^ tm-an. for 

MubUok«», Ok la. Thp Improvement is on that Irtn . mt iUty . 
typo of ropt* clftmtxt whose chief parts are n f ’ - #ho . 

frame, Jaws or clamps proper hinged thereon, .i^u.oomd ° 
and* a screw gelatively connecting the outer 

ends of the clamp arms which project later „ .. 

ally from the jaws, an that hy rotation of the Porroiimi* to 

said screw, the Jaws may be clamped upon the TIRE—R N Htckman, 
rope with any required degree of pressure pur|K,se In this case Is to 
will have all the advanti 
Prime Rfover* and Their Arrstsorles, resilience that are obtained 
RVARK PLUG, - J DaL. Bammukk. Bo* bin rubl>er tires, and wl 

St. Vlueent Island, Apalachicola, Fla A con |,p ,n0,8 ‘ expansive than til 
tact im-mlwr Is provided which Is surrounded t - vp ® roferred to. 
except at the ends with au Insulating mate „ , 

rial, aud Is clamped or counected with a sup- “ 


Hkcly to jar or slip out and t* lost. To obviate , 
this, the present invention provides the hairpin t 
with means for gripping the hnlr so that It t 
will remain In place. c 

Itlectrlral Devices. 1 

FIRE ALARM CIRCUIT CI.OBKR.—B, 
TuRnt, BO Chester Avenon, CUftOU, N. J. The 
Invention provides In connection with a pair 
of conductors forming a part of n Arc alarm 1 
system a third conducting memlier held In 
operative by s fusible connection, so that 10 
cone of Rre this connection would melt, releas¬ 
ing the conductor and permitting It to drop 
upon nnd make contact with the two line win 
doctors, thereby sounding the alarm. 

«r lute root to Former*. 

Pt/W.—O. t. K. II. OuMsmntiiM. Mount 
Moriah. Natal, Houth Africa. This Invention 
provides a plurality of plow Shares and mold 
hoards mounted on a shaft adapted to be ro¬ 
tated, the boards being curved In the manner 
of a screw propeller blade, so that they will 
cut the ground and turn it over thoroughly, 
one mold board extending beyond the vertical 
plane of the land side of an adjoining plow 
member to work more thoroughly the surface 
of the ground between the end plow members 
on the shaft. ' 

Hardware and Tool*. , 

WRENCH.—.T. II, Kokh*, address Curry A i 
Rpllten, Tulsa, Okla. This Improvement pro <: 
video a wrench for use In any work, tfpectally < 
ter turning pipes and other cylindrical Objects, 
wherein the movable and flsod Jaws are con- t 
nacted by a rack and gear wheel, and wherein , 
a pawl Is provided for locking the gear wheel , 
from rotation to hold the Jawa In fixed pool- 

N07JCI.K,—H. Bntmui'M, Rapid City, fl. D. 
The object here is to provide a nonte which 
will permit of the discharge of various sised 
streams therefrom, and which ntsy be readily 
and quickly adjusted to vary tho else of the 
stream, and a further object la to provide a 
nossle with means whereby a spray may he 
discharged along with any of . the streams Of 
Stater when It is so dejired. 

Hrovitna mu* Elghtl** 

OIL-BUIlNER.-W. T. Dowt.iaa. ftalla, Kan¬ 
sas. This toil burner u adapted to toe used 
In stove*, and comprises » base' having a pon 
at on* ride tef oil to star I ifia tmtncr and, A 
gooseneck leading from -the open kim and ter- 
mtpattag te a Ml over the pan- TM air and 
fort enter the burner In the tap Of -the bell, 
After the burner has been started the flam* 

. rum around the month of the hell 

HTOVEFlWB *. Olga, Mount An* 


: able conditions, the body portion of the tank 
[expands and contracts according to air pres¬ 
sure carried—or in other words, according to 
the amount of air contained In the tank. The 
invention is of special service where lightness 
combined with small volume and freedom from 
mechanical complications Is desirable. 

CONTROLLING DEVICE FOR WATER¬ 
WAY*.—W. D. Htraire, Bo* 672, Aspen, Colo. 
This Inventor provides a device for nse In 
Irrigating dltefiea and other waterways, and 



CONTKOIXINO D*VICK FOB WATCBWAYg. 


arranged to automatically regulate the volume 
of water flowing through the ditch under nor¬ 
mal conditions, to keep the controlling device 
automatically free of accumulating trash and 
otbur extraneous matter, and to automatically 
close the waterway In case of a flood. 

VALVE—J. A. Wtaim*. IB Abbott Bt., De¬ 
troit. Mich. The primary object of this In¬ 
vention Is to provide a valve body having a 
valve opening on one side, said opening to be 



i effect the dumping of the 
ir, especially coal, nnd which 

’ dumping the same In traus 
device having means for drsl 
le lond, nnd St the mine time 


■ ftancipTOs from imw .toy emanating from 

', tiro*teriWw^*to«r «*»»«*» teltt wMrit the 
, atotatfl loemployed, wtoteR cflnMnndtlr mount- 
, fWWr MMS dnwn. Whleto 


gf*aii rirrma on watvb mkt«ibut!r« 
VAIiVt, '■ 

closed toy n special, form of teRf and bushing, 
the plug eawyiflg the valve atem. and there 
belbg provided a Riveted check valve ndtoptad 
to ekwo automarieally apalnot «s loner, edge 
of the bushing whan the velre ig removed. 

■ BAlittR W6VICM.-F. W. DflWrtt, Boi 8W, 
Ian Francisco, Cal. tn dry (*Hmates It is at#- 
cult to sell «hta» from Ah* top of counter* torn 
•Cause they teg vmt tetfp RdMHff. ArooriHnffty. 



DERIGN FOR A LOVING UUI* OR RIMILAR 
REUEPTAt'LK —W It. Heap, ll<>< ikset, N II 
The cup comprises a standard nnd a bowl 


Wj-ml electrical and chemical experts, thoroughly 

trained to prepare and prosecute all patent 

_ applienUons, Irrespective of the cumplex nature 

SPABK PLUG Of the subject matter Involved, or of the spe- 

clallsed. technical, or scientific knowledge re¬ 
porting screw member which Is designed to be qulicd therefor. 

seenrod Into the cylinder of an engine, and We also have nseoclates throughout, the 
to which is secured by suitable threads a pro world, who assist tn the proBoeutlun of patent 
teeUog housing A water-tight Insulating mem- nnd trade-mark applications filed In all corn- 
bw la provided for carrying the wire into the tries foreign to thn United Rtates 
dottnot member so that a plug can bo used at Uunm A t o. 

any desired place even though tho asms U sub Potmt Solicitor*, 

merged te water. Wl Broadway, 





A Vital Need of Big Business 

The exclusive features of Firestone Truck Tires and Rims answer 
the business need for Most Mileage, Continuous Operation and Low 
Maintenance Cost. 

Yet Firestone superiorities are yours at only ordinary prices because of 
greatest volume of production in America’s largest exclusive tire and 
rim factory. (It means most value for first cost, as well as the ulti¬ 
mate economy of Most Miles per Dollar.) 

fimtone 

TRUCK TIRES 


(OUm h i M -fnd l [: 

to a solid man, curving out ftqga theeuitfo 
at each aide, those nearest the toarb hetog 
held by the greater frlettea to ate**: 
their original' ]**ttl*e, theto-RijlW'to* | 
ter being the keystones at an arch that 
has It* apex pointing to the dteeettooin 
which the traffic is traveling. Beams are 
thus opened up at the **teato* frf the , . , . 

stretch ot roadway affected. causing bad WVWTtitowktew*& 
humps to heavy vehicles passing viW mT li i. ” i l^ntntr '' T 

them, and at the end of the strwteb. Mask* mis mu t*w feme R e^ 

are often forced completely pot of place. ' ^ 

This curious glacial movement should, as A n*. OSte » ^7TFf : rpirjlN ’’v " ' 
has been said, have particular interest ■' ; 

for the truck maker and user, since it is wrtW»n «t tiutotal* ; '* 

directly due to heavy motor traittte, and i; ."yw' > 

reacts directly upon that traffic ' to a o «n j. *■ OH«« ^tojastahr jStoH-lt^ 

deleterious manuer, The matter of {bus- _ > ^__ .. M i) 

d&tlous for road structures should receive m.»*££«is, 
the most careful attention from those to- IfUNN *C0„ Ml Brtt4w*y,KtwTmfc <; 
terested In the welfare of the oostomclal Br.«*oW c «asr*„W*.h&.».t>,C. : ‘ :' lf 

motor vehicle, for while toe surfacing la 1 1 

most in evidence, and while It does toe 1***^""^^™""***^**^^ 
actual carrying of the load and must be flattlfi ad 

depended upon for taking the brunt of ■ .::' -VT 

the work, It can only do Its abate and i mS iffy sor'' ■ 

Let us consider for a moment railroad ——-—- T*~ ~ * ! * 

work. Here the quality, weight and aOSMthllirW 

strength, as well as a number of subordl- to^B*** .fl”* foTi & i j*Pf tf' 

nate but co-ordinate factors, of the steel ayes. »y« q,7»S ym mid ewiir- 

ralls, ballast, spikes, ties, plates—ell that 

go to make up the railroad roadway, aim »n IH Trnn T 

known. The various parte are selected porcklain on slabs Non-umiteM. Yowfe 

for their individual and collective effl- -t^!lftTEir3s 

ciency, and these efficiencies, governing 

the safety, speed, and tonnage of trains ’ 

and engines, are known, not only to the BKUr wamteR 

line's operating department, but to the r—rr^ir tSt ‘ 

builders of the coaches, gondola card, 

Pullman diners, loeomttves—to toot, to 5 

all those who manufacture rolling stock Owt,.l^ua«7W«riSoTtelftSwhJSv.N^TSS! 


nn Firestone Quick Removable Rims perm 
body, anywhere nvuhout special tools. And 
centers form an unbroken chain of service 


rapid and easy tire change by any- 
: Firestone Shops in all truck-using 
1 keep your trurks in commission. 


FIRESTONE TIRE AND RUBBER CO. 

"gamin's Largest EuiuN lire and Rim Makers " 

^ AKRON. OHIO ^ 

All Lari. 
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SCHOOLS AND COLLEGES 


Vrt—tai. Shaw C«4 Writ*,. W—~*U» A FOUR-YEAR [ENGINEERING COURSE 

InofAer 10acquaint poti without KhoolMd mdtbodu of inMnic _ . .. _ . 

•».. .. will msll ros /wwn Sit, cos book. T „„ p.„ 3 tes“ “d btechlao Deriga 

TKN DIS PLAY MANAOKHS TULL iTrlml-W Appiiad Electricity 

beHIsbi bourses in C arparit ry and BuUdteg 

Wl,b fbh Ins book w» will sUo loclwte oar Mptett II. ol Tanning 

teasds In kts hbsl Ol-to W 3te K So. Tta Or Pratt Institute, (Dept S) Brooklyn, N.Y. 


all those who manufacture rolling stock Kpt. SctenuucAmwtean. tot wmafaSHTaSr. 
of any nature for the railroad's equip- PATOWS PSHR tUUM 

merit. It may be said, and quite truly, ap yui iAL valuabl* unit kp btates 
that the railroad company not only runs 

the trains, but is also responsible for itFT 

the roadbed; that is one reason why the bo ssWot s ^ ^ w'ffwiit»js wte |£ w 
railroads are able to provide the wonder- SS^owC. SeSlI^iiSSS* ^ ^ M " toe * * 

tul service that they da Does it not 111 isikiiiii irriaiTItM 

seem as though it were up to the motor- apparatus, ttarssmwwm Ite «m- 

[ truck manufacturers to take a band In ^ wH to djwwja; Rbcrt bor***. sorsi oJ 
the building and maintenance of the lAMatWYSaepIrbol!mte5sWSSSffiS»wjP?! 
roads and streets—the “raUs" over which gUCffiBW*Y 

their “rolling stock" has to travel and kxpxriurmtal wobk r g,Ti ii - — 
demonstrate its Worth to the commercial te* «*> bu M ywo 
world? 

Hob. Trod, Not* on* Qnrka inquisv COLUMN 

L. h. 8. writes: “There Is an annoy- —--—-—- —t- 

ing squeak that seems to come from the w 
springs of my one-ton truck. The on 

chine has recently tieen overhauled, hut 1t *^* ^^sa^te d rms^ ^ig syt r^wJ By 
it may be that the springs were not prop- rlca.r. awry*gwflff *f**£in r &8Kr 

erly lubricated. What oil Mhould be used, m^vrs: wwrSia: 
and how should it be applied?" MoSg * On., tec. 

A. The frame of the car should be ~ fnewni jfa. »»_ sgpy d jgte b g 

jacked up so that the axle is suspended tJUrSA, m 

from the springs. This will tend to sen- tf rSfflft j&JKft 


INQUIRY COLUMN 


7 criptMMN of 5500 of th« latest and bate books pub- 
Uted, wwarm* the various brandies of the am, sdencos 
a*d 2 u£tetdat Our 'Book Dcparimant 1 cannipphrthese 
books, effipvass prepaid, al the regular advotoea pnea 




11 wan In demand. Bair 10 learnt money earned 
. while atudjrlag. Write for our Catalogue. Addreaa. 
, SL LmA W.lftwbHw Sdwei. Dey't *. St Leek, Ra. 




I nt «tw Turk 

^ DRAMATIC 
^MIRROR 


THE THEATRE VAUDEVILLE MOTION PfCTURES 

rbrer bl| nununi Arid, crrrr.rt rvrryr week. Prof we IIHMntion, newa. row. benew «W- 
rim owl picture rcrwwr SAMPLE t opr PRBC. ON SALS At ALL S8WSSTAN0S trt 

THE DRAMATIC MIRROR CO 14 S WmU AMi Street New YteSs CUT 


and then a mixture of thick oil and j tegtew* 

graphite or a graphite gsease may be in- thaiSS'ABd - — 

troduced between the adjoining stjrfttces j ot »E~ke»Wam.io«SrfcT5« ( 5SrfISr 
of the leaves by means of a thtn-bladedl dJwS^T 

knife. Special devhW are on the — JZZ 

ketr by means of which the leaves may be I oCiSSfyikS'S. a “ a “^ n “ 

separated by tightening a nnt that serves’) Mb N temsi tete w 

to introduce a wedge-shaped point be-{SSmWuffilnpwmit*cigwwtwa. 
tween adjoining leaves. Although a poc-1tSy^^^& ^js eg! 
tion of the truck that is too- often neeim** 1 Btm 
ed, yet it is toe springs that are subjected 

to almost continuous work when the tea- iaw« H». tttr, Tti*-* t- niriPrt miiMi iii ' 

«Owkto«ata. •; nSSww'wgSSSig . 

T. P. P. writes: "I hare 416-inchpms-j ^‘■ S ste epwMS SwRflsgu ^Sw ^rStSS ' 
matte'tires 00 my delivery ear, and dw i j- ■ *•**• h , 
sire to keep tom pumped up to the Ptew 1 aJS85*J Hi. \ 

sure recommended by the manufaeturwAI SES3S MdoSwteBui- 
What are the so-called -spark ptog tite'Lj'yt *>* g *f |p|gift Mj# \ 

pumps,' and are they injurious to titerW*?** 1 ^** 1 

A The pumps to which you refer W 0,1 

rist of a douWe cylinder,.one end of wMfe >eg»<gj*W*. Wffi • 
Is designed to be screwed Into toe spark* 
plug opening of one of the cyltodstrs. 

When the engine is run on toe Ttowlnteg ** ws dte wyly-m^ » y, 

--- i. ** “dea^ Jm&ZxZ& A, 


cylinders, toe emupreeeton to toe ^dteii: 
cylinder operates the plunger of the cyttu- 
drteal pomp, and fre to alr te pmfrQtm 
any' tire with which 'the top? 
teudlag trm the pump meybe ouweetot 
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t* tumsmoaiccuounaft 




*»;*#ii|l^^^ & A great i 

ftw^iMp t lupanadt *i 

W* ** 

that the unteforowd iwW against i 

i«4ftssry?ss£ 

is pnropad Into the Urea, tend* to 
*rt tits atJrie-rl* wen aot to bo raM j 

Bttkot wmow Cnhoro ta the : 

|.:V<V Dotted States 

_: (OMiHkiM from page 4*0.) 

serordtog to the Ml. In moderately | 
1 moist, porous sot) they should be from j 
., * to 10 Inches, bat where the water level 
to below « foot they should be 12 Inches 
Ion*, To pU»t them too doee together 
or too far apart reduces the commercial 
vallte of the crop. From 9 to 12 Inches 
apart ta the row and 2ty feet between 
the rows to the usual spacing followed. 

If Planted far apart they produce thick 
tapering rods, which are less valuable. 

Harvesting the rods begins about the 
middle of Janaary, and this work must 
be completed before the sap comment** 
to rise. The young shoots are out with 
* short hooked knife as doss to the 
stamp as possible. The rod* are next 
tied Into bundles and placed ta a pit of 
running water from 4 to 8 inches deep. 
They are left In the pit until the sap 
rises, when the bark to eaaily removed. 
This is known as sap peeling. Another 
methc#, known as steam peeling, consists 
in steaming or boiling the rods until the 
bark loosens, when it may be removed by 
hand. The apparatus for peeling con¬ 
sists of a round steel rod from % to % 
of an Inch In diameter and about 4 feet 
long, which to doubled over so that the 
two ends are brought together, mak¬ 
ing a double rod 2 feet long. The lower 
or welded end of the parallel rods must 
' be inserted vertically In a log placed at 
g convenient height. The operator placet 
the thick end df the rod between the 
J prongs and draws It toward him, and 
the baric to separated from the wood. The 
small end to then treated in a similar . 
way, which completes the operation. The 
- next o$>eratlw> 1* grading the rods into 
jiropqr height and quality classes, after 
which they are bundled up and prepared 
for market The market price for green 
unpeeled rode, cut and delivered at the 
railroad, ranges from *10 to *30 per ton. 
From 4 to 8, or sometimes 10 tons, may 
be grown on an acre. The crop from an 
average acre should bring *100, of which 
one half should be net profit 
In Pennsylvania and Maryland the wil¬ 
low growers prefer to cultivate the Ameri¬ 
can green willow, which produces longer 
and steuter rods. The methods of culture 
and of handling the product after har¬ 
vesting are practically the same aa in 
New York, and It wilt he unnecessary to 
enter Into detatls, but simply note one or 
two points to what may be called the 
Pennsylvania-German System. Here cut¬ 
tings are planted to rows of from 18 to 
24 inches apart and from 8 to 10 Inches 
apart to the roars. This method of spac¬ 
ing renders the stand very dense. In 
this region willows are considered web 
soil demanding Wants, and nearly all 
plantations occur along stream*, in New 
York the bast land ou the farm to appro¬ 
priated for growing willows, because this 
crop to rich soil and under intensive man¬ 
agement yields a rbturn equal to or great- \ 
er than meat 'other farm crops. While 
toes# plantations produce rods of the 
highest quality, it mm be admitted that 
many pUntattons to Pennsylvania and 
Maryland preduoe % quality of rods that 
rennet be Mrpasaed to any part of the 
country or 'even Abroad, where willow 
culture has been practiced far over *00 
yeaw. 

flie Pfto&ft M the Bfeydp Ap. 
pitod to ti* Motor C*r 

(OMTOtoTO'Jfrom prn *m 
rot ear'is reaatws tmd to* rack ft sod tot 
Wtoe* & ww not to ,< rootgtmtet, rot a very 
•tteti liuM WI iinvUiiMtf " nf tiM Milk 'it nflu 
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Heavy Duty G. V. Electric Trucks 

This it one of toe G. V. Electric trucks used by the Bethlehem Steel 
Company. The daily mileage is small but the truck solves the problem of 
yard transfers at minimum cost 

One of the several 5-ton tracks used by toe National Sugar Refining 
Company made 10,989 miles m 300.5 working days in 1913. This was 
an average of 33.24 mile* per day, while the rated mileage of the truck 
per battery charge it but 35 miles. This mileage was made, too, on short 
rant from refinery to railroad and warehouse. 

A 5-too G. V. Truck in Wisconsin moves both flour and grain in one 
non-dumping body, the wheels being damped to a platform which tips 
sufficiently to discharge the grain. The round trip is but 1,700 feet and 
toe truck is charged but twice each week. Yet it displaces 6 horses and 

We have about 4,000 G. V. Trucks in service. Some make 60 
mile, per day and some but 12 or 14 miles, toe latter in mill yard work. 

Write us about your short haul problem or for bulletin No. 101. 

General Vehicle Company, Inc. 

Central Office and Factory fd&h 

[ml Long Island City, N. Y. M} 


HAVOLINE OIL 

It Maki \s a IJi//t V7CO 


in Efficiency, Expense and Endurance 
in your car because: 

Tkm Bat *—It is made only 
from one uniform base, I 
crude oil of tested quality ! 
and sameness. 

The Process—It is manu¬ 
factured in a manner which 
leaves the molecules of the oil 
entirely whole, thereby pre¬ 
serving its life and increas¬ 
ing its lubricating value. 

It is entirely freed from floating carbon and impurities. 

Remit—A uniform oil, that forma an even lubricating “cushion’ ' around 
the meal surfaces and prevents wear and tear upon them, retains its vitality 
yet is free from foreign substances. Leaves minimum carbon deposits. 4 
Reduces repair bills. Prolongs life of motor and increases its efficiency. 

Buy the oil In At Btut Can. 2 Flee Cal. Can. to the Cate. 

TUI 9t your Mb md We'Jt bit eta watt trait. U Itoor itokr cannot rupth uoo, get II from uj direct. 

Ktk row Itrattnu of write tu street lot teottamnuli of HutoIIik own. ownin* row "Wkf ®* «*• 

Indian Refining Co., Dept. K, New York 






























SCIENTIFIC AMERICAN 



He Mops in Misery Without B. V. D. 

A n imc\ j summer tlav a typical office scene—a round of 
smiles at the mingled dmow fort and discomfiture of the 
man who hasn’t found out that B. V. D. is “the first 
did" to i (ml ness You, of course, have B. V. D. on or ready 
to put on If not, march to the nearest store and get it. 

I oi tmn oun welfare, fix (his label firmly in your mind 
anil make (he salesman i/iow it to you If he can't or won't, 
unH mil 1 On every B V I) Indei gai ment is sewed 



SPORTING GOODS 



EXTRAORDINARY OfFEQ ^ff 

tagarga 

‘‘rCa'.’iru^ 
)nil 


t CMll YOU Nothin* U, U.rn what w« <lff*r 

you ami how wo con do It You will h. utonlahwl snd 
eonvIncMil Do not buy m bicycle, iirva or ■unrirlutji until 
you get our catalog and new apodal offer* Writ* May. 

MEAD CYCLE CO., Dnpt.l-17S, CHICAOO, ILL 


THE EDISON & 


o u • e 


How it i> cuntlmrlnl liow much it will coal, u il prac¬ 
tical from an archili'rlmal arid engineering oUnHpornl? 

lure are dimmed m a gmid ihorough, illu»ti«t«d aftii le 
puMwbrri in *Ni lent (ft c American Supplement 1 6 65 Price 
10 cent* I.V mail Older from 


MUNN A CO , Inc PMuher*. 361 B 


y.N Y 


ENGINES 



1*4 

H.P. 
to 

10 _ 

H P. Fmt u4 But-pTiS—^ PiK* 

«r Fkliw - •« iwb !• iw. 

WHITMAN AOUniiniRAL COMPANY, 7002 Ss. BinA.ii, Si Use Ik 


aaffl. 



vWill Now Motorize 
l Your Row Boat 



ELECTRONS AND THE ELECTRONIC 
THEORY are dueuwed by Sir Olivei Lodge in 
Scientific American Supplement* 1428, 1429, 1410. 
1431. 1432, I4J3, 1434. Price 10 emt* each 
For *ale by Munn & Co. Inc . and all newsdealers 


Greased Dollars 

Ordinary Lubrication 
slips the dollars from your 
pocket into the hands of 
the repair man. 

DIXON’S 

Graphite 

Lubricants 

slide Friction into the dis¬ 
card. They keep your car 
running smoothly, swiftly, 
silently, economically. 

Kqually good for motor 
boats. 

Writ* for Lubricating Chart. 


Ih to the left the right-hand rack and pinion 
are eimnged. 

Wo now (onii* to the gyroscope ami Its* (1e- 
tulln. The gyroscope wheel A (Fig. It) Ik 
mounted inside a cage consisting of top and 
bottom platen II II, four corner pillars, and 
two cross Imre V These cross bars arc pro¬ 
vided with pivot. II, which pivots are car 
rlcd iu lienrI ukh on the pillar l‘ (Fig. 2) 
directly behind the pin Joint Q. lloturnlng 
to jf|g :t, it will Ik* noticed that the plane of 
rotation or the gyro-wheel Ik above the line 
through the pivots I>. In this respect Mr. 
Sihllowxky (la tins that hts system la different 
rtom | In- innwoplr monorail carriages 
oilier Inventors The different seems little 
enough, lull It lias a vely marked effect on 
the helm\ lor of the device It would, however, 
had us. were we to dlsiuss this point fully, 
into a long and tedious niiithciiintleal Uhslysls 
ot gvrosi opb phenomena In general Suffice 
It to sal, tlon, thnl I lit gyroscope spindle 
I- directly i oniioi ted to mi electric motor el 
rleil (111 the lower plate It lFig ill nml lie 
eiiled hy the dotted lilies P The speed of 
relation of the gym-whccl Is 3,(WO to 4,000 
ii'Milutlons per tnlmilr. 

In up|H*i end of the gyro-splndlo curries 
orin <1 w hh li meshes with a worm wheel 
ariled on a sliuft .1 This shaft Is juur- 
•II III hearlugs on the lop plate II and Is 
illspomsl iiosMulse of the i'iii that Is to say, 
light angles to the trai k. At ono end the 
slmlt J inrrles n gear A, width, meshing with 
hci ond gem /,, transmits motion to n sec¬ 
ond and |im a Del shaft M. At the other ends 
n> shafts .1 anil V me pinions V, which 
pinions are those slinllmlv referred to in 
2 It is deni that If the gyro-wheel Is 
■ ■•luting mill-, lie kwlsc when viewed from 
a lam*, the illi is tlon of rotation of the gears 
In- ns slum n by the urrows Viewed as 
liiawn in Fig 3, the lefl hand wheel (' has a 
Inikwise mini Ion nml the right hand one an 
mill elm liw Iso 

Iimigliie, nine ngnlii, that the ear Is lurch- 
g oyei to the right. As nil acquainted even 
it slightly with the properties of the gyro 
o|s* arc nume, sin h n movemeut as tills— 

, to he quite oMut, the npplhatlon of the 
torque Implied In this movement- will cause 
Kirosiope to pioress round tin axis hi 
right miglis to the axis ahout which the move 
Is taking plan Tills last axis Is, of 
ie, the line ol motion of (he ear, and the 
ahout width piccessliiii Is set up Is that 
ie pilots II (Fig 3) With o right hand 
i the Iippi r end of tin* gyro-sptmlU* B goes 
fiiiwnnl, so tlml the pinion (' on the left- 
hand side iiioics Into some such position ns 
W (Fig 2) 

So long a. n birthing mor (» the right con 
iliiues so long will the giiosio]s\ If left to 
II, lontJimo to prciess lint II Is not left 
Itself As we have said ah,no, a right 
Il IiiiiIi muses rile left-hand ruik It (Fig. 2) 
Iso, nml the IiiiiIi has not proceeded very 
hel'orn the raik mid the totutlng pinion I' 
e Into inesh As soon us this ouurs the 
essloii Is thcikcd, for the pillion V, rota l 
■ng In the ill reel loll of the arrow A', obviously 
pull the rink lotiml on Its plyot (j in the 
illrei tlon of the arrow V t'mler these elr 
i iiiUHlnnees, tliin, the precession Is thci-kcd by 
the forte of the spring 

Now, when the gy lost ope Is mounted ns Is 
lids our, and v\lien Its precession Is ('hoiked. 
It develops ii loupii* nhoiit mi axis - the line 
of motion of the ear at right miglcs to the 
axis of pieiesslon Why It should do so inn 
not In i \plained wlllinut a • ousldernble amount 

Iiiiidainenl.il principle |v nt work line ns In 
tin- ia*i ol mi oidliiaiy spinning top it is a 
nmller of (onimoii iihseryntlon that if wc 
till h, 14 l| (III Jill I 1 sslllll III 11 top It will lift its 
axis moil neurit veitiml If wo eheik or 
liLmd tin |ii i lexsltu, Hie aits tends to fall 
In lie i.isi* ol the gvrosiopi* In tho Schllow 
*ky lil. v«I, niitoiiniliile the toique devclopisl hy 
the ,1ns Kin,- of the pris esslon opposes the 
limbing, so that the overturning couple Is 
oieicouie The restoring iiiuple developed liy 
lie gy him ope i oiiHiiues In lotion until the 
inr Inis so fm righted Itself that the rack Is 
loweiisi In ilie peiididiim out of eugagetnciil 
wllh the pinion I In iiilunl running It ro- 
tpiliis \< r\ i lose whIlIiIdk to dlsiover that 
the gyrnsiopi Is (ontlmuillv preiesslng In one 
dins tlon ol the nthci Hut It can lie sis-n 
and .11 the same time It will ho noticed that 
Hu i.o ks It me i out I mm 11 v rising, (hocking 
the pniession. and lulling ngaln 

Tin* imentot clnluis I tut t >i mono-track 
Jibdiif cm, running initlci gyrom-optf* eon- 
• iul, hum ill Inin ii given mwod nml ofU- 
I'leiicy willi ,-i inucli less powerful engine 
nml yy it Ii n lighter frame nml body-work 
tlml) would lie iei|iilred lur n four-wlieeletl 
ear of the same ml lug. lie algo jxdlltx 
nut Ihnl n iiioniHrnek ear reijulrea only 
the iimrmyest of paths, hems* Its sj metal 
nppllenldlilv for use In new and unde- 
velo)M*d eounti les Fm liter advantages 
are snUl lo lie a gain tu smoothness of 
running, a lessened fuel consumption and 
eost of production, and a gain in safety 
when running ut high sisusl on horizontal 
curves 

Tim weight of the gyroscope Is one 
tenth lo one twputy-ftffk of the weight 
of the fully loaded ear and the expense 
of energy for running the gyro Is 1.26 
brake horse-power ot a maximum. 



LATHES AND SMALL .TOOLS 


“STAR” 
r - F ~ LATHES 



SENECA FALLS MFC. CO.. 

69J Water Snwt 
Seam F»M*. N Y..USA. 


\HI< 


HIGH GRADE LATHES | 

The" HKU AST TAX" Luthels best for auto ■ 
. mid general repair work. (Mud for catalog ■ 
THE SEBASTIAN LATHE CO. | 
120 Cutout St. Cincinnati, O ■ 

For Gunsmith*, Tool Makers, Ex¬ 
perimental & Repair Work, etc. 

From 9-in. lo 13-in. 
•wing. Arranged lot 
Steam or Foot Power, 



W. F. A J. Bara*. Co. 


“RED DEVII." MAGAZINE 
GLASS CirrrER No. 6. ^ ‘ 



Smlll* It llomenwix, Co, | 
.. N»w York City 


\ 17 r 71 I drilling 
WlLL machines 

Over 7l> xlxiw and slyh*. fur drilling either deep or 
■hallnw well* In any kind of soil or rock Mounted on 
wheels or on allls With engine or home power*, 
strong, simple anil durablo. Any mechanic can 
operate them easily. Hand for catalog. 

WILLIAMS BROS. Ithaca. N. Y. 


GRITS FOR EVERY GRIND 

CLEVELAND GRINDSTONES 

ink*, msrtilnlst* nisi industrial 
im“’wnu“rM'huiia^r r * n ' 


GROBET SWISS FILES 

Are the standard nf excellence In 
hies, and have been for iivnr UK) 
year. Wc xond poatpald as an In¬ 
troducer 4S flies especially adapted 
for tool makers ana machinists on 
chance to get a act of 


SPECIAL MANUFACTURING 


Models and Experimental Work 


Hotel Cumberland 

NEW YORK, Broadway, atMth Strati 

Ntaif 50th St. S«h- 
way Station, and 
534 Street EUtoM 


Near Depots, Shops 
aud Central Park 
NcW and Fireproof 
Strictly First Class. 



Send for Booklet. 

HARRY P. 3 TIMS ON, F swss * tr wMk Matst ka*wU 


























































More than all other High Grade American 
cars combined, selling at or more 
than the Cadillac price 

Such is the record to date 
of this year’s Cadillac sales 


More than half of the buyers of high grade cars, investing 
$1975 or more, have this year shown their preference 
for the Cadillac. 

More than half of such buyers, after carefully weighing 
the evidence, have decreed the Cadillac to be the car 
which offers the greatest value in the investment 

More than half of such buyers, after mature deliberation, 
have reached the conclusion that the Cadillac is the car 
which evidences the greatest advancement in motor 
car development 

More than half of such buyers have adjudged the Cadillac 
to be the car which provides the highest degree of com¬ 
fort, luxury and convenience. 

More than half of such buyers have awarded the verdict 
to the Cadillac as the car which affords the acme of all 
’round efficiency. 

More than half of such buyers believed the Cadillac to be 
the car which contributes most to lasting satisfaction 
and contentment. 

More than half of such buyers were convinced that the 
Cadillac is the car which provides, in most abundant 
measure, all of those qualities which contribute to the 
charm of motoring. 

Has ever a motor car received such overwhelming en¬ 
dorsement? 


STYLES AND PRICES 

Standard Touring Car, fivo paaaantar. 


. . $1978.00 





















for wy bookkeeper." 

!#iirV^V/• 


-’•.’Without this all-around machine, 
your billing clerk joe* through three 
time-consuming sets: 

Act 1.—Writing the bill. 

Act 2.—Footing. 

Act $,—Proving the total 
This complete correspondence 
typewriter does all three simultane¬ 
ously. With cold steel accuracy, it 
automatically foots and proves your 
bills u/Aiii it typts thtm. 

It soon pays for itself in this saving 
of clerical time alone—to say nothing 
of the errors prevented- 
You owe yourself an early investi¬ 
gation. 

Your first doubt will be: “Can I be 
sure that this machine is accurate? ” 
That is answered by the United 
States Sub-Treasury and prominent 
banks throughout the country, who 
use it constantly. 

Your next, “Can I apply it to my 
present billing system ? ” 

That is answered by thousands of 
business offices and retail stores *r 
large and small—who are using it with¬ 
out the slightest change in system. 

It does your work ftur way. 



How it saves time 

Take a simple case. Suppose you are typing a bill and your 
first item is SO lbs. coffee® .31—-amount $15 50. When you 
come to the amount press IS. SO 

(})®©©(j^©®©®® 

The figurei are typed on the bill head. E C; ] * 

Now look in the totalizer 1 Right in front of yon /''SeTSTB - >. 

it flashes 0000 015 50 f WjdtTi >5O0 

Now for your next item. Call it a barrel of flour 
® (7.2*. Type 7.2S Ijgggrd 

®©®©®©@<f)©® 

The totalizer immediately shown the total of the mm _ ,, \ 
two amounts—0 000 022 78 SwA' i /fl - 

The total is always there as toon as the flgtoes KVEMRifl 1? . J>Q 
are typed, l/jy J 7 28 

Now touch the subtracting lever and enter the j fl " w 

footing shown in the totalizer. Press 22 78 

©©<D©©©®@©® 

Your correct total is typed before you. Youi 4 e 

totalizer now shows 0000 000 00 Mgag IJs Jv 

That row of cyphers prows that the total has been IT 7 28 

correctly entered. Not a moment has been wasted HI vJ/A vl —'sj 
Send today for “The Story of a Day’s Work." • 7® 









QRAFLEX CAMERAS 





The Kind of Pictures You Can Make 
with a Graflex Camera 


AND there is no uncertainty. When you look 
in the focusing hood you see the image, right side 
up, the sue it will appear in the finished picture 
up to the instant of exposure. Finder and focusing 
scale are done away with. There is no necessity 
for estimating the distance between the camera 
and the subject 

If you will send us your name and address 
we will mail you our 64-page illustrated catalog, 
which tells all about Graflex Cameras and how 
they work, Be sure to specify Graflex Catalog. 


FOLMER & SCHWING DIVISION 

EASTMAN KODAK CO. 

ROCHESTER, N. Y. 
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An automobile should wei^h 
less than 3000 pounds 




\X7HEN we say '‘Automobile” we mean the average 
* * type of car, the five-passenger touring car of 120- 
inch wheel base. That is the correct length of car for 
comfort Less length is not enough. More is unnecessary. 

Up to a year and a half ago all cars of this size—both four-cylin¬ 
der and six-cylinder—weighed from four to five thousand pounds. 
Most of them still do. That’s two to two and one-half tons. 

Is such weight reasonable ? Is it necessary for safety and 
durability and comfort ? Some manufacturers would ask you to 
think so, but can you imagine it ? Three or four years ago it was 
necessary,—not for safety or durability or comfort, but simply be¬ 
cause no manufacturer knew how to build lighter cars and build 
in the required qualities. 

The wotsld moves. Some of the people stand still for a time, 
but the world goes on. And with the rapid development of auto¬ 
mobiles came a parallel demand for lighter weight, just as came 
the demand for six-cylinder continuous, smooth flow of power. 

The public said: “We want cars. We know the pleasure of 
the automobile. We know its utility. But we are staggered by the 
expense. Tires wear out so fast and they cost so much! The motor 
eats up so much gasoline and it costs so much ! Why can’t lighter 
automobiles be built, with just as much safety, just as much durabil¬ 
ity, just as much comfort ? Why not ? ” 

Well, why not? A couple of years ago some manufactur¬ 
ers began to think seriously on that question. Among them were 
the men who built the first Chandler Light-Weight Six a year-and-a 
half ago,—men who had been designing and building and selling the 
highest grade motor car in America for years. And for years before 
that, the finest bicycles. 

We certainly knew motor car construction, we knew six-cylin¬ 
der construction, we knew automobile engineering, we knew 
that the demand for light weight was logical, and we felt sure we 
could build a six-cylinder car of 120-inch wheel base that would 
possess every known degree of safety, of durability and of comfort 
and not weigh more than 3000 pounds. 

How, you may ask, did we hope to cut off that fifteen hundred 
or two thousand pounds 1 

Someone suggests that light weight comes from cheap materials. 
Not at all. Cheap iron is just as heavy as good iron. 

We were going to cut out the iron. 

And we cut it out. 

It’s the people who haven’t cut out the iron that are “warning” 
you against light weight. 

We cut out the heavy castings that add weight but not 
strength to a car. And what did we use in their stead ? Aluminum, 
and pressed steel. 

Are they as strong? Ask any engineer you chance to know. 


It takes two men to lift a cast iron crank-cme. 
But you can put an aluminum crank-case under your 
arm and walk away With it. 

Which would you rather have, the cast iron or the 
aluminum ? 

Another factor in the Chandler light weight is the 
use of high-grade, efficient, imported hall bearings 
throughout in place of the heavy friction-producing roller 
bearings with their heavy cases and carriers. 

And so on, all through the Chandler, we cut out 
weight: without sacrificing one single degree of strength. 

L it durable ? Ask any Chandler owner. We will 
refer you to as many as you want, and in any part of the 
country you say. Of course the car is durable. We 
started with a clean slate,—no errors to forget, no faults 
to overcome, and we built it so that it had to endure. 

Is it safe ? A year’s service has brought no report 
of a break-down. Hundreds of owners have done five 
to ten thousand miles without a single repair. In the 
Swedish Reliability Test, conducted by the Swedish Royal 
Automobile Society in February—over 800 miles of 
storm-wrecked roads that experts declared impassable— 
the Chandler was the only American-built entrant with 
no failure to finish. In all other endurance tests it has 
finished with honors. Do not these qualities spell safety ? 
Tfie Chandler gives you 100 per cent safety. 

Is it comfortable ? We will let you answer that for 
yourself. The car will tell you all about comfort better 
than we can. Go to your Chandler dealer—there’s one 
in every principal city in America and in hundreds of 
smaller cities. Go to him and say, “Prove to me that a 
car weighing less than 3000 pounds is as comfortable as 
the heavy cars. Let me pick out the roads. Drive me 
where I want to go. Get away from the boulevards. 
Take me fifty miles out through the country and drive 
fast. Hit all the bumps. Let’s see if it’s comfortable.” 

Put it up to the Chandler man just like that. Don’t 
worry about hurting his feelings. He’s waiting for you. 

Heavy Car Builders Do Not Name Weight 

You have noticed, of course, that practically all manufacturers 
are talking now about lighter weight. But it’s mostly just talk. 
Read the advertisements, “A light car and a speedy one,” “How 
much should an automobile weigh,” “The unmistakable demand for 
light weight,” “Our car is 300 pounds lighter,” “Our light six is 
just the right weight,” and so on and so on. A lot of fine sounding 
talk, but NO FIGURES. If they are proud of 3700 lb. weight or 
4000 lbs., or 4500 lbs,, why don’t they name the weight! And have 
you noticed that the only cars whose weights are advertised, weigh 
less than 3000 lbe.? All the others will name their weights, too, 
when they reach the 3000 lb. mark, but not before. 


(HflNDlfR TO 

LIGHT WEIGHT SIX 


Weighs 2885 pounds fully equipped 
Runs 16 miles per gallon of gasoline 
Averages 7000 miles per set of tires 
Speed, 3 to 55 miles per hour on high gear 


Remember the Bicycle! 

Y OU probably recall the 60-lb. 
bicycles. Everybody made 
them heavy, and a “century 
run” was an event. Then a pio¬ 
neer who was thinking cut off 
28 lbs. in one stroke. Built bicy¬ 
cles that weighed 32 lbs. Other 
manufacturers warned the pub¬ 
lic. Said light weight bikes 
couldn't stand up, and would 
“iolt the rider all to pieces.” 

Within two years mil bicycles wero 
light weight, lower priced, stronger, 
more durable, just as emooth-riding ae 
aver, and century rune were cotnmoa- 
place because of the economy in power. 
History is repeating itself. 


CHANDLER MOTOR 





Threatening to engulf a cottage. 


The ice piled Itselfi up in huge billows. 


An Ice Flood 

By W. F. Anderson 

O N the afternoon of Easter Sunday there occurred at 
Sylvan Bench, N. on the shore of Oneida Lake, 
a very sudden transfiguration of the scenery, as will be 
observed from the photographs shown. A 
field of Ice came up out of the lake like a 
tidal wave and piled Itself In huge billows 
upon the shore. 

The lee on the lake averaged about 12 
Inches In thickness and was melted along 
the shore for a distance, on the average, of 
about n hundred feet out. At this particu¬ 
lar time n severe gale began blowing and 
moved the Ice shorewnrd with such force, 
that, from the momentum gained, it was 
forced out upon the beach and over the 
concrete sea-wall. In some places the sen- 
wall was entirely wrecked. The Ice con¬ 
tinued to pile up till, within a iterlod of 
twenty minutes. It had reached a height 
of thirty feet in places, and reached along 
the entire leugth of the southeast shore of 
the lake. 

One picture shows the tee piled on top of 
the root of the frout porch of a cottage. 

This cottage was practically demolished 
and the whole Interior wua filled with 
Ice. There was no wny of combating this 
glacial flow. 

Old Inhabitants of this vicinity claim 
that a phenomenon such as this has not 
been seen here for over twenty-five years. 

How It Feel* to Trmrel by Flying 
Boot 

A N admirer of, and occasional con¬ 
tributor to the Scrermric American, 
recently made a flight as pasaeuger In a 
Thomas flying boat, which has been lo¬ 
cated at Dobbs Ferry, on the Hudson 
Jilvwr, for the past few weeks, doing “mis¬ 
sionary work'! In the cause of aviation. A 
first flight is always Interesting, and an 
Invitation from the manager, F. Rodri¬ 
guez, to make such a flight with Ralph M. * 

Brown, was quickly accepted. Upon the 
advice of the preceding passenger, the 
writer stuffed cotton in his ears first 
Slipping m the airman’s padded Jacket, 
he stepped aboard the ; boat at the bow 
Just after Brown had beaflhed her and 
opened the hinged doors forming the deck 
of the bow, by pulling a kwer, He found 
a comfortable seat beside the aviator, with 
plenty of room to etretoh his logs. The 
% 6-cyllndar Austro-Daimler up above, 
between the planes, was Muting slowly, 

Two men in hlp-boote pushed off the boat 


and swung It around until It could be steered out Into 
the river. The big engine stopped sputtering and 
emitted a steady roar. Instantly the boat scooted over 
the water diagonally across the Hudson. It tore along 
at 60-mlle speed until it “bumped the bumps" on the 
waves of a passing steamboat Then perfectly smooth 



The ice billows 


motion and no more spray drew one’s attention to (he 
fact that it had left the water and was ascending along 
a gradual Incline. The waves soon appeared to be rip¬ 
ples, and the stenmbout a toy craft, as the aeroplane 
circled around her at a height of 500 feet Brown let 
the machine tip mil orally, and the angle 11 assumed 
was such as to make one feel uncomfort¬ 
able und fearful of side slipping, although 
the Inclination was scarcely any more, 
perhaps, than n train tips when rounding 
an extremely sharp curve 
Once on the straightway up the river, 
one had a chance to glance to one side or 
the other and view the beautiful grounds 
of the country places, appearing like mod¬ 
els of landscape gardens, one tenth of a 
mile below. 

At the 70 miles an hour at which we 
were flying the wind pressure was so 
strong, however, that if one turned one's 
head ever so slightly the pressure on (lie 
foremost ear was decidedly uncomfortable 
Even with cotton in the eurs, the roar of 
the air by them was almost sufficient to 
drown the exhaust of the motor Tears 
formed In the eyes, but were quickly 
blown aside. When provided with goggles 

I und a skull cap, flying at high speed must 
be delightful and exhilarating An auto¬ 
matic stabilizer will eliminate steep tip¬ 
ping at the turns and a celluloid wind¬ 
shield the strong air pressure. Flying 
above water at n low elevation Is quite 
safe as motoring and much morp pleasur¬ 
able, and the reason for the popularity of 
the flying-boat ferries that have been 
started In the South and West is easily 
seen. For the business man who com¬ 
mutes a distance of 50 to 75 miles, a fly¬ 
ing bout will more (ban pay for Itself in 
henlth and pleasure derived in a single 


A Remarkable Collection of Human 
Embryos is being made at Johns Hop¬ 
kins University under the direction of 
Prof Franklin P Mall, whose private col¬ 
lection constituted the nucleus of the 
new one. Circulars distributed to physl- 
cluns throughout the United States and 
abroad have resulted In the addition of 
about 150 specimens within six months, 
many of them unique. Special core has| 
been taken to secure accurate histories of 
this material. Series of specimens from 
the collection are lent for Ntndy to per¬ 
sons engaged In working out si>ectal prob¬ 
lems in embryology, and Important in¬ 
vestigations are also being carried on by 
Prof. Mall and bis assistants. 
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I The purpose ot this journal is to record accurately, 
simply, and interestingly, the tcorld's progress in seien- 
ttftr knowledge and industrial achievement. 

Lost Through Insufficient Subdivision 

T HE loss of the "TltHiiIc" with 1,500 souls was 
title, hh we eh owed lit the ttine, to insufficient 
subdivision. The rupture of the outer sklu per- 
uillted the water to fill the ship from wide to aide, 111 
the compartments tiffecled, An Inner akin, laid upon 
the frames, or In the form of the Inner wall of coal 
hunkers built along the sides of the chip, would have 
kept her nflont lone enough for till the passengers to 
be Niived h,y rescuing ships. 

Since Hint disaster, the "Olympic,” sister to the 
•'Titanic," lias been made a safe ship, by the construction 
of an Inner watertight skin some three feet lu from the 
outer shell of the ship 

The Ill-fated "Empress of Ireland," which was sunk 
lu I he St Lawrence, on the lilith of Mn>, with the loss 
of nearly one thousand souls, as the result of being 
rammed h.v u collier, was built under the same faulty 
Hoard of Trade rules under which the "Titanic” was 
built She was provided with nine transverse bulk¬ 
heads; hut she possessed no side longitudinal bulkheads, 
nor hud she any Inner skin. When she was pierced by 
the how of the collier, the water was free to till the 
isr.yj foot width of the compartments uffected. The In¬ 
rush of wutor was so rapid that the ship begun at once 
to list henvllv, atul in fouitern minutes this 20,000-ton 
ship hud i upsized and gone to 1h> bottom! 

It so hapticas that we publish, in this Issue, the plans 
of a ship, the "Aqultauiii." which makes her maldeu 
voyage to New York tills week, whose construction, 
with side bunkers, Is such that she eould have sus¬ 
tained the blow of the collier "Storgtad” without being 
sunk, uiid Indeed without any serious risk of living 
sunk The moment the stein of the collier touched the 
side of the “Empress of Ireland," It was twisted aside, 
nnd the luiw was so greatly blunted that it would never 
(had the ship been the “Aijultunlu" 1 have crushed 
through tlu* eighteen feet of coal lu the hunkers and 
reached the Inner skin 

In the presence of this ghastly reiietltioii of the 
‘Titanic" disaster let us keep our eyes oil the big facts 
These hapless people (nigh a thousand of them) were 
drowned becunse the ship was not built unsinkable— 
mid il Is perfectly isisslhlc to build ships no well side 
divided that they cannot lie sunk—certainly not In 
fourteen minutes—-by collision. The "Empress of Ire¬ 
land,” like the "Titanic,” was a safe ship, judged by the 
British Board of Trnde requirements as to safety. But 
the time of her construction the safety requirements 
of the British Board of Trade were ridiculously In¬ 
adequate. They allowed u ship to fill two adjoining 
compartments and bring the top of her bulkheads to 
within a foot or two of the watei aud pronounced her 
mife when in that condition. Whether the ‘'Empress of 
Ireland" tilled more than two compartments we do not 
know at the present writing; bul we do know that It 
look just fourteen minutes to send tier to the bottom. 

The bin thing to remember in the turn stvmtum of this 
disaster is that the one sure protection foi a ship 
against sinking is an inner skln~th< ship n ithln a ship 
The him Hi constructors have adopted tills protection for 
battleships against the ram und torjiedo, and they ought 
to know. 

It Is a matter for deep regret that the grenl .Jnter 
lmtlonul Conference which sal for several mouths. Inst 
winter, in London, did not moke the provision of an 
Inner skin obligatory They left It to the judgment of 
the Individual companies and their naval architects 
The /ladings of this Conference await ratification by 
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our Senate. We strongly urge that, to view of the re¬ 
cent disaster, our Government should Incorporate a 
clause making some form of Inner akin obligatory on 
all shills carrying more than a certain number of pas- 


The Regulation of Harbor Traffic 

T HE growth of population, with lta cor respond tog 
increase In the density of traffic in onr largo 
cities, has led to the organisation of "traffic 
squads," whose sole duty it Is so to regulate the move¬ 
ment of vehicles through the streets, particularly at 
congested points, that It shall proceed with the least 
possible Interruption and In the greatest possible vol¬ 
ume Residents of our largest cities will remember 
how the unregulated traffic would frequently become so 
completely tangled up as to come to an absolute stand¬ 
still, and require many mlnutCB to loosen out the con¬ 
gestion and set the mass of vehicles in motion again. 

We lKirrowed the Idea of a specially organised street 
traffic police force from abroad, and It has worhafl so 
well in this city, that such a thing as an absolute dead¬ 
lock in traffic, even at the most congested centers, to 
now practically unknown, 

When wo come to consider the question of river and 
harbor traffic, we find that like causes have produced 
like results. Of course, there is at present nothing 
comparable to the confusion and absolute deadtoek that 
formerly occurred on our city streets: nevertheless 
there la a feeling among shipping men that the time 
has come for introducing some form of authoritative 
regulation of the movements of shipping. In order to 
prevent delay, avoid accidents, and get the maximum 
traffic efficiency out of the more crowded waterways of 
our leading ports and harbors. 

Not many weeks ago, we had occasion, in them col¬ 
umns, to comment upon a serious accident to one of our 
ferryboats in the North River, which, as we pointed 
out, was due to lack of stringent laws protecting the 
navigation of these boats. The trouble, however, does 
not come from them; for, as a rule, our ferryboats are 
superbly handled. Indeed, when we remember that 
their courses lie largely across the track of shipping In 
one of the busiest torts In the world. It must be ad¬ 
mitted that tho work of the ferryboat captalus Is well 
done. 

The chief obstruction aud delay comes from the 
lighters aud other slow-moving traffic. During the 
period of heavy ebb and flow of the tide, the current Is 
so strong that the handling of heavy loads Is extremely 
difficult, and often the tows are brought practically to 
a standstill. In which case they become a most serious 
Impediment in the handling of large ships In the river. 
A notable Instance of this occurred In the recent dock¬ 
ing of thw "Imperator,” which, after she was straight¬ 
ened out across a rather strong ebb tide, and was about 
to enter her dock, found the eutrance completely blocked 
by a tug which was vainly endeavoring to push its 
heavy tow upstream agHlust the current. The big ship 
had to drop downstream, with tho result that It was 
some hours before she was finally moored to her berth, 
Such Incidents nre liable to occur at any time whe-n the 
large modern liners are making their piers. There Is a 
feeling among shipping men that the time has come for 
the appolutment at this port of a Harbor Master, who, 
with bis staff, shall Herve the purpose of a traffic squad 
In the North and East Rivers, The large portB of 
Europe are controlled In this way, and experience has 
proved that thereby the speedy and safe handling of 
shipping is greatly facilitated. 

Problem of the Permanent Road 

F OR many years the management and the engi¬ 
neering staff of our railroads have well under¬ 
stood that the provision of on absolutely first- 
class roadbed and track, In respect alike of Its con¬ 
struction, grades aud curvature, was most intimately 
related to tbe question of profitable oiieratlou, und It Is 
with a clear recognition of this fact that our larger 
railroad systems have extended (luring tho past two 
decades hundreds of millions of dollars lu cutting out 
curvature, reducing grades, strengthening bridges, and 
Increasing the weight of rails and fastenings 
There Is to-day a growing appreciation of the fact 
that the same economic conditions apply to the con¬ 
struction and maintenance of the country’s highways. 
Here the matter of grades Is not of such vital Impor¬ 
tance; but the Importance of providing a solid and 
well-founded roadbed, properly drained, and provided 
with a top surface of such n durable character that tt 
will preserve a true and solid surface for a long period 
of years, Is receiving the fullest recognition. It 1 b com- 
lug to be understood that the question of first cost bat. 
Iieen given undue Importance; we now know that the 
extra Initial exiiense of an absolutely - first-class and 
durable road, that Is subject to heavy traffic, is more ' 
than compensated by the elimination of costly repairs, 
and of the great loss (an Item which baa received too 
HttS."consideration In the past) due to tbe long periods 
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' A tow -weeks ago. we 

.port of Governor Glynn of 
.thawed that there erotfid 

W tlto present macadam roMs. vrith tosir Itofflet 
Ufa and their emwedfeffiy costljWpaiT bUta. 
were buUt with « brick surface upon a weltocwtretted 
foundation. In this report the Oorersor states thwi te 
N«w *«k a mile of 

Wkat over ten years, and that it* malnt-eneor* wnriff 
coat about 11,000 a year, with tbe rreelt .ttelA:#: 
and of ton years tbe road swat be retaW st * eri*vfe 
reconstruction of $6,000 a mile. Tbe total « X|M d ltt$» t 
tor twenty years on a mile ot macadam road t hreaten 
amounts to 196,000, including $12,000 for bnHdtof, 
$18,000 tor maintenance, and $6,000 for rebUildtog at 
tbe end of the first ten years. An against tbte th*w 
port pointed out that the total expenditure for tori 
yean on a vitrified brick road would amount to $98800 
only, estimated at a maximum of 936.006 tor tmtydtet 
and a maximum figure of $50 a year tor matatenaape. ' 

We find a verification of tbte report to an aiWhwte 
given by Mr. Will P. Blair, at tbe first Gauadten aad 
fetoroattonal Good Roads Congress fit Montreal Arid 
teat May, tbe subject of tbe address beta* to* economy 
of a ritrifled brick toad. Tbe author lays stress upon 
tbe toot that the greatest element to fixing the economy 
of oay road to tbe eery one which to least taken teto 
account; namely, ltaout-of-repair condition. On many 
type* of road, breakdown of toe surface to so frequent 
aa to call far almost complete reconstruction; nap, $& 
such times a stretch of rood may be pat. entirely eat of 
commission. The sum of the periods of tones that 
the road to out of actual service, coupled with the 
smaller loads that can be hauled over an inferior rehfi. 
the broken wrings, the extra wear and tear of the vehi¬ 
cles, etc., If converted Into dollars, might equal to a 
surprisingly short period of time, the entire original cost 
of the improvement. 

The author of tbe paper gives name useful facts as to 
the exiierteuce already bad with brick roads in this 
country. It seems that tbe main streets of Belleville, 
East Ht. Louis, Alton, and Danville In Illinois; of Tone 
Haute, Richmond, Frankford, otad Ijebanon In Indiana; 
and of Portsmouth, Chlllicothe, Sandusky, and Oonne- 
aut, Ohio, ure brick paved. All of these streets, be 
stated, have more than uri average Ufa of twenty years. 
In Cleveland and other large cities, many streets have 
brick pavements whose average life exceeds twelve 
years. Moreover, there are hundreds of streets paved 
with brick to be f<mnd throughout tho above-mentioned 
towns which have been In use over ten years, all of 
which have not called for a penny of repair work due 
to wear and tear. The significance of these facts will 
be evident when it Is borne in mind that the average 
traffic upon these streets Is at least twice that of any 
traffic that Is borne upon any part of the country high* 
ways of the main market or lnterurbau systems. 


Form and Substance 

C HANGE Is the order of Nature. Yet, In the 
evbr-shlfting landscape of the world’s events, we 
have learnt to distinguish two stable landmarks, 
Matter and Energy. The recognition of this constancy 
represents, to the physicist, one of the great central 
truths of science. But from a more “human” point of 
view, there Is somethtug unsatisfying about this perma¬ 
nence of substance. For what counts, In life. Is not the 
Substance, but the form. And tbe form to fleeting, 
though the substance abide. What if the changing sea¬ 
sons leave toe total mass and energy of tbe mil verse 
unaltered? Spring brines Its buds and blossoms, Rum¬ 
mer ripens, Autumn gathers In tbe fruit These are the 
things that matter. What comfort when tbe living 
form is fled, that the total snbstonce be unaltered? 
Life to one ceaseless endeavor to preserve a form, an 
effort to which sooner or later all are vanquished. 

Yet for a time tbe organism doe* succeed to preserv¬ 
ing that characteristic form on which its life, its con¬ 
sciousness depend. And, strangely enough, here, to a 
sense, conditions serin reversed"; while the form to cotf- 
stant, tbe substance to forever changing. The human 
body, for example, might be likened to a house, the 
bricks of which were continually being removed and 
replaced by others, In such way that the term of the 
building be carefully preserved. The life of man, bte 
very identity, depend, not on the bricks of which he to 
built (ter they are replaced from day to few), tort on 
the form to which his structure to Mtoed- -And tote 
constancy of term, which ter a time to bto, unlike toe 
constancy of mass, to not luberont In the nature of 
thing*, hot muet be purchased by continued effort. Add 
sooner or inter the effort falls, and that tend which 
means all to toe organism crumble* Und desays. 

As if by an irony of fate, while Nature ha# guaran¬ 
teed the permanence of robot* w*. at any rate tor atom 
to come, «** very things by which we sot most store 
depend os term, fleeting, evanescent 
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!f Bfryte* futrnif fa- WftffHfl ffitlimw ftt a raocat 
' *3Sr<rf A. BUx* a^faSSwT Association in 
«Wo^o, Mr, Fetor JoaIhnM* «mw Mt Address on 
■'■pmr ptwAaotioa tor <&*ri« ntihmy*. In which he 
’> |Nlto out the foot that wWte in 1909 eleetrle railways 
perch***! very little toa yew* later 33 per oent 

orfall the power need wae purohaaed Illinois. in 1912, 
iweih a iwit eleotrieity amounting to 90 par cent, while in 
CNtogo, during the first few month* of the present year, 
etofeoe and elevated railways need 90 per oent of pur- 
ehtoed eteetrical entogy. This shows toat electric service 
ewnp anic s, by prodaelng in large quantities and special- 
iatog, we able to furnish electricity cheaper than the 
railway* can manufacture it tor themselves. 


Haw Lights tor Turin.— The city of Turin is occupied 
with the task of reorganising the public lighting on a 
modern basis, and no lees than 1400,000 will be employed 
lor this purpose, the work to be carried out from 1914 
to >916. According to the plans, are tamps will be used 
in all toe mein street* and amuse, also the publio squares, 
while smaller street* are to be lighted by incandescent 
lamps. Flaming area in closed globe* will be used. About 
XjQQO lamps of 2X100 candle-power each will be installed, 
la some places, incandescent lamps are used, some being 
of the 500 candle-power type, and toe rest of 100 or 200 
candle-power. These ace much better than toe present 
gas tamps, which give only B0 candle-power. Current 
tor toe whole system comes from the municipal electric 
station. 


Hydro-Electric Plato for Washington.—A bill has been 
introduced in the Senate providing for the development 
of oleotrio power from the Potomac River at Washington. 
According to the plan, the Potomac River is to be 
dammed at the Chain Bridge, just above Washington. 
The dam is to be 115 feet high, and would makera lake 
9 miles long, extending as far M Great Falls, where the 
oity now obtains its water supply. The plant would 
develop 99,000 ho rue- power. The Government now uses 
a steam plant producing 10,000 home-power, and about 
1,000 home-power more is bought from an electric power 
company. With its own power plant, the Government 
could obtain ail the eleotrieity it needed at a much lower 
cost, and would have, in addition, plenty of current to 
sell at a low rate to railways and factories. 

First Prosecution for Violation of Wireless Laws.—A 
wireless amateur of Los Angeles was reported to the 
United States Attorney for operating his station without 
a lioense, and causing interference, being a violation of 
Seotkm 1 of the Act of August 13to, 1912, to regulate 
radio communication, for which a penalty of 9500 is pro¬ 
vided and the apparatus may be confiscated, in the dis¬ 
cretion of the court. Judge Wellborn, of Los Angeles, in 
passing sentence upon the offender, stated that as this 
was the first prosecution under the law in his district, he 
would assess only a nominal fine, with the understanding 
that all future prosecutions under this Act would Is* dealt 
with summarily, and the punishment materially in¬ 
creased. In view of the fact that the offender had dis¬ 
posed of his radio apparatus shortly before his indict¬ 
ment, the judgment did not include the confiscation 
provided by law. 

Lock Out for the Wires!—The New Haven Railroad 
has issued a warning to all persons along the line of its 
present deetrioal extension, notifying them, and par¬ 
ticularly the small boy, that the wires arc soon to lie 
charged. As a voltage of 11,000 is to be used, the wires 
are certainly not to be meddled with. At different points 
along the line there ore oirouit-breakers where sections 
of the road can be de-energised. In case of a fire where 
a stream of water might be directed against the wires, 
or any other emergency, word would be sent to the 
Cos Cob power house, and in five minutes that section 
of the line would be de-energised. While no harm can 
come merely from the spray occasioned by squirting at 
a fire, it would certainly be careless for the firemen to 
direct a stream full at the wires. About two thousand 
“Live Wires," “Danger" and “Keep Off" signs have 
been installed along the line. 

The Meet Powerful Magnet—Probably the strongest 
electromagnet is produced on the new method which 
Profs. Perot and Deslnndres are applying, with success. 
Their idea is to take one of toe strong electromagnets 
of laboratory type with pointed pole-pieces whiah already 
give a Ugh value of the magnetic field, and then to put 
an extra wit around the air-gap between.the poles so as 
to add considerably to the Arid. Such coil in made of 
thin copper strip and la cooled down as low as —30 deg. 
Cent, by a current of oil, So that a remarkably heavy 
current can be put into the coil without burning it; for 
instance, it will stand a current density of 1,800 amperes 
per square millimeter, using a 0.2 miUuneter strip. Such 
a wills put on a Weiss electromagnet which carries the 
usual suite and gives 41,000 gauss for toe magnetic field 
strength. Putting on the 30,000 ampere-turns of the 
mw o«0. ^ brought the field strength upr to 51,000 
Canrn, and it wae only las* of current supply that pre- 
vented running as high « P»baMy 00,000 gauss, so that 
g moat powerful field eaa be thus obtained. 


A Hue C a M e cttoa of Met writes has been acquired by 
the American Museum of Natural History, in New York, 
through the generosity of Mr. J. P. Morgan. This com¬ 
prises the entire stock erf meteorites which belonged to 
the unique establishment in Washington known oh 
“Howell's Microcosm" at the time of Mr. Howell’s 
death, and includes representatives of 54 falls, weighing 
in the aggregate about 220 pounds. 

The Association of American Geographers at its last 
annual meeting adopted a plan of oo-operation with the 
American Geographical Society, in accordance with 
which a joint research committee of the two organisations 
is to administer a joint researoh fund; a joint meeting 
of the two organisations is to bo held in New York each 
Spring; tho Association is to publish its annals in col¬ 
laboration with the Booiety, and the two organizations 
will interchange publications. 

Explorations North of Siberia will be resumed this 
Summer by Capt. (late Lieut.) Vilkitskh, who discovered 
last Summer a large and previously unknown land north 
of Cape Chelyuskin. He will have under his command 
the some vessels as last year, the "Taimyr" and "Vui- 
gaoh," both of which are ioe-breakers. The bost of the 
several maps thus far published of Viliritskii's discov¬ 
eries appears in the April, 1914, number of Petcrmanna 
Mxtttilungm. 

Sir Ernest Shackle ton, accompanied by five members 
of his prospective Antarotio expedition, will shortly make 
a practice trip over the Norwegian glaciers, in order to 
test under polar conditions his rations, tents, motor- 
sledges, and other items of outfit. The party will live 
on regular sledging rations, and tho effects of these on 
tho explorers wifi be oarefully studied. The dogs which 
Shaokleton will take with him to the Antarctio have l>omi 
especially bred in arctio Canada, and are a cross tietwixm 
a wolf and a Scotch stagbound. They ore about twice 
as heavy as those which he used in his last expedition. 

Arsenic in Carpets.— Arsenic in certain carpets was 
found to be the cause of hitherto undiscovered maladies 
in various oases noted by the German scientist, Dr. 
Kflttner. It may appear singular that the presence of 
carpets should bo detrimental to the health, but he 
observed five oases with distinct symptoms of anrcmia 
and the like, and these disappeared when the carpets 
were removed. Ho surmised from the color that tho 
carpets might contain arsenic, and when they were 
analysed this was found to be true, and m a considerable 
proportion. Traoes of arsenio were also found in tho 
bodies of the persons. 

The Proposed Swedish Antarctic Expedition has now, 
as appears from a detailed statement of its plans in the 
Geographiral Journal, oxpanded into an “ Anglo-Swedish” 
expedition. Funds toward the support of the enterprise 
are being raised in England. The trustees of the British 
Museum liave promised an annual grant of $2,500 for five 
years, and the Royal Society has granted $2,500 for the 
first year. Two places on the staff of the expedition are 
to he reserved for English scientists, and the collections 
are to be divified between English and Hwedisli museums. 
It is planned to have the expedition leave Europe in 
August, 1915, and return in February, 1020 

The Members of the Staff of Mount Rose Observatory, 
Nevada, have found shellac to be an ipipervious and 
pliable water-proofing for rubbers, which otherwise dur¬ 
ing a day's use on the snow-fields absorb sufficient moist¬ 
ure from the snow to dampen the feet. An application of 
the shellac at Infrequent intervals kept the rubbers in 
perfect condition. It was also found that a coating of 
shellac on the thongs of snow-shoes prevented them from 
booming quickly water-soaked on wet snow, and so 
eliminated much of the sagging and heaviness that form 
a serious drawback to walking on webbed snowshoes 
over melting snow. Thongs coated with shellac also 
dried after becoming wet muoh more quickly than thongs 
un coated. 

The Tides of Hudson Bay were disoussod by Dr. Bell 
Dawson in a rooant lecture before the Royal Astronomical 
Society of Canada. This subject is ixwoming of much 
practical interest, in view of the increasing use of Hudson 
Bay as a highway of oommeroe, but oomparatively few 
actual observations have been made. The moHt im¬ 
portant were those of Ashe, Stupart, Tyrell, McKenzie 
and others in 1884-80, in various shallow regions of the 
bay and in Hudson Strait. From these observations, the 
types and ranges of the tides are known at van mm present 
and prospective ports, and by selecting a port in some 
other part of the world for whioh the type is similar and 
for whioh accurate tide-tables exist, it is possible to com¬ 
pute tables for any desired port. By this method. Dr 
Dawson has computed tables for Port Nelson, using the 
tables for Bremerhavcn. Germany, m a standard—both 
planes having tides of .the estuary type, and the North 
Sea and Hudson Bay being similar offshoots of the North 
Atlantic. In tos same way, toe tide-tables of Harwich, 
Eng., hare been used in the computations for Churchill; 
while the tides of St. John, N. B., have been harmonized 
with those of Hudson Strait observed in 1884-86. 


Aeronautics 

Gyratory Control In Flying Mnehlnoo.— Patent No. 

1,096,045, to Gustav Mens, of Charlottenburg, Germany, 
is for & flying machine in whioh use is mode of a steering 
lifting propeller combined with a fly-wheel acting as a 
gyratory body. 

The Aerodynamic Institute of Kontchino, in Russia, 
celebrated its tenth birthday on May 10th. This insti¬ 
tution was founded by its present director, M. Itia- 
beuchinsky, and has made notable contributions to tile 
development of aeronautem 

An Armored Aerial Machine. -Paul Daimler, of Gann- 
statt, Germany, has patented an armored aerial machine. 
No 1,095,711, m which aim may be taken and a pro- 
joetilo fired in the direction of the propeller shaft without 
hindrance from or interference with the propeller. 

A Bomb to Destroy Aircraft.—A patent, No 1,092,760, 
to Joseph A. Steinmetz of Philadelphia, Pa , furnishes 
means for destroying an airship by another higher ship 
tlirough tho aid of a drag line carried by the higher ship 
and suspending a bomb which ih exploded by being 
drawn upward alongside of and against the lower ship 

A Flying Machine Control Device. -William B Oliver, 
of Coiling#wood, N J . in a patent, No 1,090,263, |>ro- 
v nh*s means whereby lie seeks to automatically munition 
the normal equilibrium of a flying machine in a pre¬ 
determined (Misition or senes of positions during flight, 
thus relieving the aviator from the necessity of con¬ 
stantly manipulating the regulating devices. 

The Wright Licenses.— According to the daily presH, 
Orville Wright and the directors of the Wright Company 
recently mot in New York city to discuss the terms upon 
whioh fliers and builders of aeroplanes may use the 
Wright inventions. In order to disoourage bad work¬ 
manship, it is Btated that only responsible firms will 
be lioenaed 

Using h Parachute for Elevating the Machine. In 

a patent, No, 1,093,788, V A Lumare, of Chicago, 111 , 
assignor of one half to Lmwood I 1 ' Jordan, of Portland, 
Me., shows a senou of parachute reciprocating vertically 
in the frame of a machine with the upward and down¬ 
ward movement of the parachutes alternating to cause 
the asoent of the machine. 

A Series of Flying Machine Patents.- James S. Lang, 
of Boston, Mass , has secured patents Nos 1,006,251 to 
1,090,256, inclusive, the first four patents relating to 
gyrosoopie controlling elements and some of the patents 
refer to the engine itself as the gyroscope- powei, while 
patent No. 1,090,255 provides auxiliary planes at op¬ 
posite sides of the machine and co-operating with the main 
plane for effecting a lateral control by varying the lifting 
efficiency of the main plane, anil patent No 1,096,256 
provides a special construction or one of the planes. 

Military Aviation In the United States.—The United 
States Government intends to strengthen the aero¬ 
nautical branch of the Armv It is rejsirted that an order 
for thirty aeroplanes has either actually been given, or 
wilt Ik* givon. According to S»<creturv of War Garrison, 
the army needs filers badly The United States has made 
no systematic effort either to upbuild an air fleet at all 
comparable with the air fleets of Europe, or to train an 
aeronautic personnel The army aviation schools turn 
out but very’ few men, 

Aviation in Japan.—C'apt Tokugnwn of the Japanese 
army, and an old pupil of Farman, lias published an 
interesting article on the progress of aviation m Ins 
country For several centuries, tie- ait of traveling in 
the air has been known to the Japanese, lie elaitns In 
1702, an ingenious bandit named Knkmoki Kiiisukc in¬ 
vented an apparatus hv means of wii.eh he was enabled 
to attain the roof of a building in Nagoya and rob it of 
certain gold ornuinenls As ,n Europe, uv.at.on lias lx>- 
ooino strictly military m Japan, the 25 aviator* of Japan 
all Itching to the army, which, up to the present, only 
possesses 15 aeroplanes, ncarlv all of which are of the 
Farman type (’apt Tokugnwa remarks that at small 
distances from the ground in Japan dangerous currents 
are constantly circulating, a fact which compels the 
Japanese aviators to fly always at, a good height. 

New Military Aeroplanes. At the military aerodrome 
of Doelioritz, Germany, Inals are soon to lie made with 
a mitrailleuse mounted on an aeroplane by tho use of a 
turntable base so as to point the gun in all directions 
A special device is said to be employed so as to prevent 
tho screw from liemg damaged by a projectile. The 
bottom of the aeroplane can also be opened up so a* to 
allow of firing downward upon the ground On the other 
hand, we learn that tlm Admiralty has lately made very 
successful test* of a new hydro-aeroplane constructed by 
the Samuel White establishment. When carrying full 
load tho speed was 75 miles an hour and it. could r,.e 
from the water to 1,000 feet height in,2 Hi minutes. Tho 
flier is fitted with a Salmson motor of 200 horst<-power 
size During the recent elimination flight, which >orved 
to select fliers for tho Swiss army, three type* of aero¬ 
plane were qualified, namely, a BlCriot and two German 
makes. 




A Gun-carrying Biplane 

By Major H. Ban Herman-Phillips 

U p in tin- present prouiess In aeronautics, from the 
mlliian point of view, has born directed mainly 
toward obtaining tin* licst imisnIIiIo method of aerial 
traimiMirt for purposes of reconnaissance. although the 
question of offense, h.v means of guns and dropisvd pro¬ 
jectiles, has not been lost sight of, and many experi¬ 
ments have la-eii made with both airships 

and aeroplanes, though with results which |- 

can hardly be called conclusive, in so far 
us they concern fighting in the air between 1 
aircraft There are many who still hold 
that the business of the latter Is scouting, 
and that, for I he present at any rati*, 
speed Is more essential I him ability to 
nttuck, since the fast light seoul will have I 
the advantage of the armed machine, 
which, having to carry a gunner lu>- 
shles guns and ammunition, Is bound 
to be heavy und slow in pursuit, and will 
not la* tilde to gel within range of (tie 
fugitive, the single occupant of which will 
obtain all the informal Ion which It is pos¬ 
sible for an overhead observer to gel. In 
spite of threatened opposition, 

Others again hold that the opposition ol 
Hie lighting aeroplane will lie effective to 
prevent other aircraft from prosecuting a 
successful reconnaissance, and that. If In¬ 
formation Is to lie obtained, It will have 
to be fougld for In Hie uli. 

The fighting aeroplane Is being evolved to suit the 
latter view, and, although we have nothing detlnUe, in 
the way of past experience, to go upon, it Is none the 
leas Interesting to watch the evolution of the avowedly 
militant tyi>es of aircraft which are now being built, 
nud which are esiieetally designed to carry a gun, and 
one of theso is the Vickers lighting biplane, which 
Is shown in the acconiimnytng illustrations It 1 b de¬ 
signed for weight carrying and for a variable speed of 


with it The shield is provided with mica windows, to 
protect the gunner's eje from the draught of wind 
caused by the rapid movement of the machine through 
the air. The muzzle projects through the nose of the 
fuselage, which itself is entirely covered in, and is car- 
rl«*d well forward of the wings. Those who understand 
the hnndllng of such a pm will appreciate the fact 
that this Is an ideal position for it, nffording tho utmost 
obtainable range of view and facility for traversing 



The new Vickers gun-carrying biplane. 

rigid and left, and for elevation and depression. Thla 
gun-itoaltlon of course, involves the necessity for the 
biplane itHelf to lie of the “pusher” and not of the 
“trador" l.vpe. 

The requirements of the British tnJIllary authorities 
nre complied with, namely, that the machine gun shall 
have a clear field of fire In every direction up to SO de¬ 
grees from the line of flight, or, in other words, that 
(he man behind the gun should be able to fire directly 


Analytical Comparison of the Bird and 
Monoplane 

By Jamea F. Blanchard, D.O., M.D. 

F HOM the dawn of time man’s greatest desire bfce 
been to follow the birds through apace; but not unttl 
the preeeut gasoline motor made its appearance has 
that longing been realized. 

If the minds that developed these wonderful ma¬ 
chines which carry us through the air like 

I the birds had kept away from the bol- 
hlte Idea and followed more closely the 
anatomy of our fenthered friends, the 
writer (who, by the way, is a physician, 
but one who has silent considerable time 
along mechanicn! lines) believes that 
more rabid progress would have been 
made in both pleasure und commercial 
nlr-oraft. 

Ills interest was greatly stimulated 
along these lines while spending a winter 
in B'lorida, several years ago. The bird* 
of Hint part imrHculnrly Interested him, 
and from these came his Inspiration to 
build more closely along Nature’s linen. 
The gull furnished him with the thought 
for the water plane, and the buzzard the 
idea of the land craft. His experience 
with the anatomy and physiology of these 
creatures he applied to his experiment, 
nnd tho results were very gratifying. 

After months of exhaustive investiga¬ 
tion it was found that the structure of 
the present-day machines was weak and contrary to 
tho laws of Nature as represented by the original 
denizens of tile air. 

It wns plain to see that tbc mechanical bird, to be ft 
success, must lie a duplicate of Nature’s air-craft, and 
In order Hint success shall be obtained, the principles 
of physiology nnd anatomy must be applied to this 



A monoplane built to imitate a bird. 
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The New Cunarder “Aquitania” 

Another Ocean Liner Over 900 Feet Long Reaches the Port of New York 


R ESIDENTS of the port of New York are receiving 
dramatic evidence, these days, of the growth uf 
the transatlantic steamship. In our Issue of two weeks 
ago we Illustrated the second of the great ocean liners 
to exceed 900 feet In length, the “Vaterlandthis week 
we present Illustrations of the latest ship of this tyiie, 
the “Aquitania,” whose length of deck la 901 feet. 
As one contemplates the truly enormous dimensions of 
these vessels, reuds the statistics of their cost of con¬ 
struction and operation, nud takes a stroll through 
the vast halls, lounging rooms, and promenade spaces, 
the question Inevitably arises: how can such costly 
ventures be made to return any dividend on the Invest¬ 
ment? The answer Is to be found partly In the eco¬ 
nomic fact that the larger the ship, the less the cost 
of carrying a ton of freight or a given number of pas¬ 
sengers, and isxrtly In the fact tliat the possession of 
these wonderful ships enhances the reputation of the 
steamship company and so, Indirectly, brings revenue 
Into the treasury. 

The “Aquitania,” which was built at Clydebank, la 
exactly 901 feet long on deck, 97 feet broad, 92 feet 
deep to the boat deck, and has a gross tonnage of 
47,000 tons and accommodations for between four and 
nve thousand persons. It Is an Interesting historical 


fact that, a little more than a century ago. the same 
waters Into which the “Aquitania" was launched wit¬ 
nessed the launch of tile pioneer steamship In Eurojteun 
wnters--Bell’s “Comet,” which was launched In 1812. 
This tiny vessel was 42 feet long, 11 feet broad, and 
6% feet deep. It was a few years earlier that Fulton 
sent the “Clermont” on her maiden trip from New 
York to Albany and back on the Hudson River. 

The “Aquitania,” which is considerably the largest 
ship of the Cunard Line, naturally Invites oom- 
parlsou with those two famous boats, the “Lusitania" 
and “Mauretaflia.” Comparing her with the "Maure¬ 
tania,” we find that she Is eonslderably larger, having 
r displacement of 53,000 tons on a draft of 36 feet, 
as against the “Mauretania's" 41,550 tons on a draft 
of SO feot 2^6 Inches. Her horse-power Hiid sja-ed, 
however, are considerably less, the “Mauretania” hav¬ 
ing maintained an average Rpeed of 26.06 knots across 
the Atlantic, with a shaft horse-ixiwer of about 74,000, 
whereas the "Aquitania” was designed to make 23 
knots with 56,000 horse-power. However, it should be 
stated that, during her trial trip, previous to leaving 
for New York, she made eonslderably over 24 knots, 
with a proportionate Increase In horse-jswer, without 
having her boiler plant pushed to the full limit. The 


"Mauretania” is 790 feet long oil deck. 87 feet 6 inches 
in Is-nui. nnd she bus a molded depth of 00 foot 6 
Inches, as against a molded depth of 64 feet (I Inches 
In the “Aquitania." The gross tonnage of the “Aqul- 
tanlu” Is 47,000 and of the "Mauretania” 30.704 tons. 
The hull of the “Aquitania" weighs 29,15b tons, and 
the machinery 9,000 tons, as against 10,75s tons’ weight 
of hull in the "Mauretania” and a weight of machinery 
of 0,402 toiiR The "Aqultnnin” carries O.bOb tons of 
«oal in her bunkers, and the “Mauretania" 0,354 tons 
The “Aquitania" has provisions uiul accommodations 
for 618 first -class, 614 second-class, 1,998 third-class 
passengers, and a crew of 972, making a total of 
4.202 persons, as ugalnst the total number of persons 
carried on the "Mauretania” of 3,000 It rnn.v be 
mentioned that these tigures were given hj the designer 
of the ship, Mr. L. Feskett, In a pu|K-r read recently 
la-fore the Institution of Naval Architects They are 
of great Interest, ns showing Hint to secure the addi¬ 
tional flirts- knots of speed the smaller “Mauretania” 
requires a greater weight of muehlnery than the "Aqui¬ 
tania.” 

Before passing on to further description of the teeh- 
nlcal features of the ship, mention should be mntle of 
those decorative features which form such an hnpor- 

















Outboard profile and hold plan of the "Aquitanla.” 


taut element of nttrnetheness In these great ocean 
lluera The Keliemi' of Internal decoration of the 
" A<]il111< n la” tel la the tunelei the history or the nation 
front the fur-off days when tliut “goodlle ship The 
Omit Hurry" wua one of the world’s wonders down 
to the end of Euro|s*’s struggles for aupremuey with 
Napoleon, the period in which Fulton in America and 
HelJ ,in (lieut Britain Introduced the aleanlahtp to 
their rea|ieetl«e countries The sculptor, the pointer, 
nnd the engraver have Iwn requisitioned for this wink, 
and the ship ia full of rich samples of their work 
Among the features provided for the recreation of the 
imssengers may he mentioned the long galleiy, which 
retieh(>s for 11 bout 150 feet, and the guidon lounge, ex¬ 
tending for mi eipml dlstunce. In the latter, shellcied 
from wind and weather, witli an outlook towanl the 
sen, the treatment Is suggestive of an old English 
Harden, the walla of the deck house ott one side of 
the lounge having heen treated to represent atone cov- 
eml with trelllN In uutiirul teak. The ship has a large 
gymnasium and a swimming tank with a depth of 
7 Vi feet. 

Vonthurlion of thr Hull —There Is a double bot¬ 
tom. extending entirely from stem to stern, generally 
IS feet 4 Inches deep, hut hifrenaeri to tl feet inches 
at tile turbine room. In this double bottom are forty- 
one watertight compartments The central longitudinal 
girder Is luillt of plates over one Inch thick, And this, 
with two other fore-and-aft girders on each side of it, 
are solid and watertight. The side framing is of steel 
ehnnnels, with webbed frames .‘1(1 inches deep Intro¬ 
duced at e\er> third frame throughout the greater part 
of tlie length of the ship All of these extend to a 
deck 10 feet ulnae the load water-line, ami some to 
decks above this level. The shell plating is 23/20 of 
an inch thick auddshl|)s, the four sheer-stlakes being 
doubled. 

HuhdivUlon —The hull Is divided Into eighty-four 
compartments In addition to the fortv-one compart¬ 
ments In the double bottom. There me sixteen trans¬ 
verse bulkheads, most of which extend to Ifl feet above 
the load water-line. The turbine room Is divided into 
three eomiiartuients by two longitudinal bulkheads, 
nnd there is n centerline bulkhead running through 
the room containing the <oiidenslng plant Eighteen 
feet lu from the outer skin of tlie ship, on each side, 
Hre longitudinal bulkheads forming the Inner walls of 
the hunkers. These extend throughout the nmehtnery 
and holler H]iaces and afford an Innei skin to prevent 
tjje inrush of water. In ease of accident, Into the I toiler 
spaces. Tlie lint dies to the cargo Itold are trunked 


nml made watertight to tlie weather deck, In her con¬ 
struction tlie shiii may be considered as a box girder 
formed by the double bottom and the side framing 
nnd shell plating, the top of tlie girder being what is 
known us It deck, 73 feet from the keel-plate. The 
shell plating is doubled for a height of 12 feet at the 
gunwale For the remaining rinrt of the girder this 
deck is Hlnglc-plufcd. Fore and aft of the machinery 
spaces is a partial deck, making six within the molded 
structure of the ship, nml there arc three superstructure 
decks above this, making nine In all. 

Tlie “Aipiltaula” carriers 80 large lifeboats, Including 
two motorboats, which are described elsewhere iu this 
Issue For clearing the ship of water, in the event 
of flooding consequent on collision, pumplug arrange¬ 
ments have boon provided for dealing with about 10,000 
tons of water per hour. 

The holler plant consists of twenty-one, large, double- 
ended boilers, callable of converting 9,000 tons of water 
into steam is>r day. They are ojierated under a pres¬ 
sure of 105 pounds to the square inch. The ship tans 
four elllptieul funnels measuring 24 feet by 17 feet in 
diameter, and the distance from the top of the funnel 
to the level of the fire grate In the boiler room Is 
100 feet. 

The turbines are directly coupled to the propellers, 
nml there are four in all, placed in separate water¬ 
tight compartments, They are ojiomtod on the trlplo- 
compound system, which gives a grant range of expan¬ 
sion to the steam, with consequent, high economy. 
The condensers are filled with 18,700 tulies, which, if 
placed end to end, would extend for 50 miles, and 
through the coudensers 12,500 tons of water pass |>er 
hour for tlie condensation of the steam. There are 
over 1.000,000 blades in tlie turbines, which vary in 
height from 1 Vi to 20 inches. 

The “Aqnltunla” has the same beautiful contour 
nml w'clMmlunced ismlthm of masts, fuuuels, deck¬ 
houses, etc., which characterises the “I.usltanla" nnd 
“Mniiiftnniu.” 

Testing the Langley Aeroplane at the Curtiss 
Aerodrome 

By Our Staff Correspondent at Hammondiport 

N Ibis goes to press, Mr. tjlenii II. Curtiss is on tlie 
point of launching the large Langley aeroplane at 
his aerodrome on the shore of Lake Keuka. The ma¬ 
chine and Its engine had been shipped from the Kmltn- 
Aohinn Institution (o the Curtiss factory’ enrly in April, 
and wofMeclothed without change of slxc or shape. The 
frnmhii. the engine, propellers, wings, rudders, and 


controls ore, therefore, just as tangley left them. A 
modern radiator and ourhureter are used, and the 
whole aeroplane la mounted on three floats, mo as to 
rise from Ute water. In this way over 300 pounds’ 
extra weight and considerable air resistance have been 
added to the original machine. With the towered man 
center and lowered line of resistance, the craft to really 
less steady than the original; yet it is expected to 
navigate without presenting aerodynamic difficulties. 
The practical aviators expect it to succeed on the first 
launching. 

For some weeks past the aeroplane has bean In the 
process of re-covering, assembling, taking on floats, and 
the framework that Joins them to the original frame. 
The whole was suspended by four itarallel ropes, as in 
Langley's day, from the celling of the workshop, and 
moored to the wall by a spring balance attached 
to its tall. The engine, of some 50 horse-power, set the 
twin propellers, of 8 feet diameter and 8 feet pitch, 
whirling at over flUO revolutions per minute, and regis¬ 
tered a thrust of 300 to 400 pounds. In the open air, 
it is expected, the thrust will exceed 400 pounds. This 
thrust should easily sustain the 830 pounds original 
weight of the machine, plus the 200, or a little more, 
due to the hydroaeroplane floats and tho trussing above 
them. As the total wing area equals 1,024 square feet, 
the whole should lift at a speed neighboring 25 miles 
an hour. 

On the evening of May 20th, tlie aeroplane, minus 
wings and tall, was transported to the Curtiss aero¬ 
drome, placed on the beach, and adjusted for a prelimi¬ 
nary skim on the surfuce of the lake. A thunderstorm 
blew up and raged till midnight. Next forenoon the 
wingless craft wns carried from the hangar, aet on the 
water, and slarted, with Mr. Curtiss as pilot In the 
little ennoe-shaped seat where Manly sat in 1908, when 
lie was shot so heroically into space from the top of the 
house-boat, then headlong beneath tlie Potomac waters. 
Langley’s successor and friend, Secretary Walcott of 
the Smithsonian Institution, now stood near, a compla¬ 
cent nnd smiling spectator. About him wns a little 
army of aviators nnd assistants; at Ills elbow stood his 
daughter, tlie keenest spectator of all. The cameras 
began to click, the craft shot over the water at a 40- 
mile pace, skimming like a stone, and almost leaping 
into the sir The small vertical air rudder under the 
rear center of the frame had not purchase enough to 
enable Curtiss to turn promptly on the water; so he 
stopjied his engine nearly a quarter of a mile from 
shore, and allowed a motor-boat to tow him home with¬ 
out delay. 






















, with tbe wings the cruft 

•s«#M’;tofce to the Mr wall enough ter wtMfy « moving- 
®Wnw 4 Wtat Some final a#tetat*»i waa now made 
in tbe bevel-geara connecting Hie engine and propeller 
staff*, nod announcement wan made that the real 
lauDChin* would follow presently, if the weather per¬ 


mitted; for heavy clouds were gathering, and It waa 
very motet and hot, An hour* later a furious thunder- 


squall broke over the aerodiroute, fluid the men laugh¬ 
ingly remarked that the demon* of the air still raise at 
Laagtey’s Invention, and want to destroy hta machine. 

A* the «ky threatened daring the feet of the day, 
Mr. Curttoa postjwued the launching till the next morn- 
lag. At sunrise ou May 28tb, the workmen began fix¬ 
ing the win gw on the frame beside the lake, and at six 
' o'clock all wan ready, Though the clear sky and mildly 
moving air seemed most inviting, Mr. barite* hesi¬ 
tated to launch, owing to the streaked condition of 
the water, which Indicated a puffy and treacherous air. 
At seven he took the idiot’s wheel, headed in the direc¬ 
tion from which tbe wind appeared to come, ami 
skimmed over the water under fall power. The motion 
was most stately and dignified, but the craft stub¬ 
bornly veered to port, while Curtiss tried to steer 
straight ahead with the little vertical rudder. The 
great tall automatically headed her Into the wind 
from the port side. Presently she rose on even keel, 
without pitching or rocking, and sailed toward the 
beach. Mr. Curtiss, erroneously thinking the left side 
had too much resistance, shut off the power, and wan 
towed back to the hangar. Unfortunately, neither the 
photographer nor the moving camera man caught the 
draft in tbe air. A second launching, after breakfast, 
terminated prematurely by (he giving way of one tear¬ 
ing of the port propeller shaft near the bevel gear, 
entailing some hours delay for rejralra. 

Jstngley’s creation la the favorite machine in the 
factory, even when eomimred with tbe transatlantic 
flier which Is building In tbe neighboring room. Tbe 
mechanics express astonishment at tbe perfection of 
design and workmanship displayed In every part of 
the old Langley structure. They have been working 
long hours overtime, for many days, yet each mechani¬ 
cian is as keenly interested and enthusiastic as if tbe 
machine were his own. The propulsion plant they 
regard as a marvel for that early day, 1003—five years 
before the beginning of public flights in this country 
and Europe. The brief successful flight of May 28th 
proved Langley’s Invention to have been the first ma¬ 
chine In history capable of prolonged free flight with 
a passenger. A great scientist and Inventor, misunder¬ 
stood and persecuted In Uls lifetime, 1« vindicated. 


The Bachelet Railway 

T HK Bachelet Hallway, with which readera of the 
HcntMTJMC American are doubtless familiar, since 
the invention was described in these columns many 
mouths ago, has caused some stir In England. Bachelet 
recently exhibited there the miniature prototype of a 
rKW-mlle an hour train. Yet Englishmen, while aston¬ 
ished «t the |ierformanee* of the model, were not 
blinded, ns the following excerpt from the Manchester 
Guardian shows 

"First,” remarks our contemporary. “ It la an electric 
railway; but Instead of rotary electric motors In tbe 
coaches, there are large electromagnets encircling the 
track at regular intervals, whose function It I* to pull 
tbe train or coach along, automatic switch-gear cutting 
In and out each solenoid at the right moment That this 
is easily workable for a small model and quite prac¬ 
ticable for a fnil-nixed railway is obvious enough; but 
ou the face of It it should be fur from economical, even 
If each solenoid Is energised only while a coach Is actu¬ 
ally within Its tunnel, and the air-gap reduced to a 
minimum. Taking this economical precaution would 
mean ttont the coach lias to carry lu one form or an¬ 
other an armature suflldcntly heavy to give the re¬ 
quired average pull, though attracted only for a com¬ 
paratively short proportion o t the time occupied by the 
whole ran. As against JJito—or, at least, one may no 
consider, though the published accounts do not say so— 
is the second great feature of supporting the train mag¬ 
netically In the air. This gets rid entirely of the ordi¬ 
nary rail and Journal friction, and so the train might 
he made as heavy as its peculiar method tff propulsion 
called tor without any Increased frictional loss, so long 
as the Mae or shape was not altered to increase the 
Wind resistance. This alone, under.tbe best, conditions, 
Would be enormous At 800 miles an hour; but that Is 
not a greater argument against the Bachelet railway 
than against auy other kind oftecomotten at that speed. 

“A* to th# exact method of supporting the coaches we 
have not much Information; hut we surmise that the 
physics «f ft m nothing 'mm novel than elactraaog- 
ftotfc remdatOD. Mae « coll of wire having no self- 
lnft«etottto«to pMead to an alternating magnetic 'field, 
so that the Hues of tovea pses through Its turns, an 
Altentottog 8.51.-F. la get up in It atOOdagnee lu phase 
bahfat the magnetic flux, and, the resultant current la 
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toe toil being to quadrature with the flux, tbe forces 
between, magnet and coll cancel out to aero. The coll, 
therefore, would make no effort to move. But the Ideal 
of w> self-1 ndnetanee is unattainable In u coll or won 
to a flat disk (such as M. Bachelet appears to have 
used to impress his methods on the minds of Journal 
tots and others), and, as a result, the current lags bj 
more than 90 degrees behind the magnetism, and the 
repulsion force predominates to that extent. All this, 
so far from being new, was stated and explained by 
Prof. KUhu Thompson long ago, and Is the basis of tbe 
repulsion motor, which is wasteful, heavy, and expen¬ 
sive. By using a powerful alternating current magnet 
with, preferably, a high frequency, metal rings and 
disks of considerable weight may be supported and 
flung up to the air; aud the lower the resistance the 
greater the effect, because the Induced current is 
greater. Hence, presumably, the disk form. There is 
reference to the newspaper accounts to other auxiliary 
apparatus, but too vague to disclose whether Ibis appa¬ 
ratus to calculated materially to Improve the economic 
efficiency of this method of supporting a truin. Unless 
It does, the Bachelet railway’s chief claim on the future 
historian may be that Mr. Winston Churchill went to 
see It.” 

The Death of Sir Joseph Swan 

S ilt JOSEPH WILSON SWAN, inventor of the first 
Incandescent electric lamp, died on May 27th at the 
age of eighty-six. 

Although years of iratent litigation have upheld Edi¬ 
son’s right to be regarded as the Inventor of the carbon 
Incandescent lamp, there cun be no doubt that Swan 
was entitled to a place among the first two or three 
who gave to the world the present incandescent lighting 
system. He early showed a marked bent for scientific 
pursuits, and was accordingly apprenticed to a chemist 
lu his native town. Thence he went to Newcastle, 
where ho was employed in a large house of manufac¬ 
turing chemists, In which be became In time n partner. 

As a manufacturer, Swan was engaged In (he produc¬ 
tion, among many other things, of photographic plates. 
The dry plates of that time were slow, and Instan¬ 
taneous photography was Impossible. Swun exiierl- 
inented, witli the purpose of Increasing the sensitive¬ 
ness and rapidity of the plHtes, and eventually pro¬ 
duced the first really rapid dry plates A valuable jien 
ilnnt to this grout achievement was his subsequent 
Invention of carbon printing in photography. 

As early as 1S00 Swan became convinced tlmt for 
most purposes the Incandescence of n filament, probably 
of carbon, would be tile most practicable source of 
Illumination. 

His first electric lamp hud a carlsm filament which 
he made by {racking a strip of thin cardboard with 
powdered charcoal in a crucible and subjecting 11 to 
Intense heat. This was placed In a glass bulb from 
which the air was exhausted, and an electric current 
was applied. will be observed that this was practi¬ 
cally the same method that Edison employed to his 
early operations at Menlo Park in the late ’70s Kvvuu 
secured bis curreut from a battery of Urove cells, which 
was not sufficiently powerful to cause complete lucun 
deecence. though the filament was heated led hot 
In 3870-1880 Edison gave his first exhibition of elec¬ 
tric lighting at Menlo Park, with filameiits of p«i>er or 
bamboo carbonized through Intense heat Late in Ismi 
B wan gave, at Newcastle, his first public exhibition of 
incandescent electric lighting on a large arale. using lu 
tils lamps filaments of cotton thread “lMirchuenUzed” 
by the action of sulphuric acid. 

Another successful filument was made by him by 
squirting a Jet of collodion into n coagulating solution, 
and then carbonizing by men ns of heat the tough thread 
thus produced. This process lu modified form sup¬ 
planted the Edison carbonized bamboo filament both in 
America aud Europe. 

The Current Supplement 

N this week’s Issue, No. 2006, of our Supplement, H 
Onslow gives some interesting facte regarding tbe 
structure and composition of hairs and hair pigments. 
—The second Wright Memorial Lecture was delivered 
this year before the Royal United Service Institution 
by Dr. R. T. Glasebrook, tbe director of the National 
Physical Laboratory, London, England. It denis with 
the services rendered to aeronautics by experimental 
research, and Is reproduced In full to our current issue. 
—Prof. H. Pnyne writes on insulation for cold stor¬ 
age,— Dr. M. Phlllppot contributes an article on legal 
tins to various countries.—J. A. Meager describes one 
of toe most important_Iron works in Austria—51. 
Leogridge analyses tbe various causes of breakdowns 
to stationary engines.—Dr, Bedes’ review of recent 
potent* to radio-telegraphy to continued, and will be 
ttottritMod to our next issue. 

Washington standi first in lumber production, 
with Lontoto no second. 
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[The editors arc nut responsible for statements 
made in the con cspondence column. Anonvmous com¬ 
munications cannot be considered , but the names of 
correspondents will be withheld when so desired .] 

Misinterpreted Wireless Signals 

To the Editor of the Scientific American : 

In the corrcNiHiiidcnce column of the Scientific 
American dated May Ifltli, lull, under "Wireless Dis¬ 
tress Signals,” the writer states that the signal SOS 
Is quite dissimilar to M It s, but, to my way of think¬ 
ing, the Combination of M B S could more easily be mis¬ 
taken for SOS (hun any olhei combination of lettora. 

If tbe operator at the receiving station puls the re¬ 
ceivers ou his head lu tbe middle of the call M B S and 
the cull is not priqierl) spaced, as most calling is not, 
due to the loss of time, etc., il is a verv ensj mailer to 
mistake the call and read it S O s, which it would make 
If the operator Ht the receiving stutlon took the S to bo 
the first character of the call. 

Tills undoubtedly was the cause of the false S O S on 
the part of the receiving operator, and (he reason the 
false reports were not stopjicd by the operator on the 
"Siberia’’ was due to (he fact llmt he was out of 
receiving range of the shore station. 

1 believe it would be impossible to have any definite 
(one for distress culls, due to the fact that there are 
all the tones possible to produce by the different spark 
gups and systems now lu use To have a definite tone 
and keep It uniform on all sets would be hii endless un¬ 
dertaking due to voltage fluctuation, damp condensers, 
and numerous causes it. W Wiley 

Kan Francisco, Cul 

Nomenclature of Food Values 

To the Editor of the Scientific Amehu an 
Kisid values seem now, according In tin- curreut lit¬ 
erature, to he classed us "energizers," "calories,” “units 
of energy,” "heal-glvlng qualities,” etc, etc, little Mug 
said about the uifiwllderB. 

The human body Is uu engine of fiesli and blood and, 
of course, Paid keeps the engine going, and It is fre¬ 
quently popularly reguided as of steam pro|s-lllng force 
value only We put coal hi tbe furnace and about one 
seventh of its energy is passed on fo the engine, the 
balance goes up Die chimney Tills steam keeps the 
engine going, but the moment wear and tear, erosion, 
friction, etc, impairing the brasses, causing Du* cylin¬ 
der to wear or the crunk-shaft to uevsl riqmlrlng, etc., 
the steam having no upkeeplng, building, repairing 
influence whatever, trouble results, If the mechanic bo 
not called In, no matter how much steam the guuge on 
the boiler shows, the engine locks, pounds, runs down, 
and the steam becomes of no value The engine stops, 
la-cause it Is out of repnli, and demands that new parts 
either lie supplied or other worn deficiencies la- made 
whole 

And (Ills Is where the mechanical pro|s>rtles of the 
two bodies, the steam engine and the human engine, 
differ, us lo energy influences. 

Butter has two and a half times the etn-igiziug jsiwer 
of, shj, lean nieut or the casein of milk, the moisture 
being equal. Theoretically, on a full tueal of butter or 
olive oil, we should la* uhle lo do two and h half times 
the work that a full meal of meut, or Mins, or bread 
would produce. Butter would la* a lilglilv energizing 
fia>d for the body, but prove worthless ns an upbulldcr, 
a repairer of the waste constantly going on with every 
breath Inhaled—exhaled because of Its lnck of protein 
content. The same rule holds good with starch and 
sugar, carta,hydrates, heat-givers or producers But In 
valuing up finals, vbethel all ptoleln (building) or 
partly protein and partly fat and cnrMiydintes, the 
cncrfiisiny value of Die food only seems lo Iw the Index 
The protein Is also an eneiglzer. lean steak having, 
presumably, on an average, 1)50 units of energy to the 
pound Macaroni, (lie genuine American made article 
from our iiortlivveslern-giowii Aiilnmn wheat, so rich In 
gluten Hiid natural sugai. "macaroni wheat," Is credited 
with 1.050 calories of cncigv 

But lean weal Is, ex (lie moisture, almost wholly 
protein, while in umeatoiii. containing from 12 to 14 
I>or cent of pioteiii. Die liulnnec is made up of carbo¬ 
hydrates, siareli and sugar, and for that reason one 
could kis*]i lu lioltoi lion It I* on a protracted diet of 
macaroni tInin on lean meat There is an approximate 
food Iralance In tmieiironl, but no balance in the lean of 
meat Potatoes, with a credit of 21)5 calories energy, 
contain but 1 s/lo per cent protein, white lettuce, with 
hul (IT, calories, has hut 1 per cent protein 
So il would seem that when food values are expressed 
in energies, reference should Invariably be made to the 
upbuilding as well as the heat-glvlng values 'Jliore Is 
more, therefore, than the energy values in food, and 
whether the proteins are properly balanced with the 
carbohydrates and fats to of grave moment. Indeed 
Point Lama, Oal. Charles Cbistawobo. 
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A loom that weave* Persian ru*# with the characteristic Persian knot. 


Weaving Real Persian Rugs on a Power Loom 

An Interesting Solution of a Difficult Mechanical Problem 


F iul! centuries the hauil-woven Oriental rugs, find 
mitul>l,\ the Persian pile rugs, tlmi Is, rugs having a 
pile formed lij Persian or Selma knots, hove been ad- 
mlied the world o\er for tin'll beauty In design and 
coloi lilondliiK. and prized for their diiriildllty Many 
attempts have been made b> luvenlora lo weave n Per- 
hIuii vug on a powet loom to suis'rsede the tedious 
process of ha lid-knoll I hr as practised by the Oriental 
weavers The attempts have failed, heenuse the ordi¬ 
nary (tower loom for weaving cnr|iets and rugs can 
weave only In a forward direction, while for making a 
Persian oi Selina knot, a partial return weaving motion 
Is apparently required 

This can la-st be explained by references to 1'Tgs. 1 
and 2. of which Fig 1 Illustrates an ordinary pile 
fabric having each pile a )oo]a>d around a single warp 
or u weft ft, and Fig 2 shows a Persian rug having the 
pile thread a' passing under one warp ft', then up be¬ 
tween the warps ft' and ft', completely urouttd the warp 
ft*, and up between the I wo warps, ft\ ft* It will be 
noticed that the full loop around the warp ft* requires 
a backward movement, uiui this the ordinary isiwer 
loom cannot do As a matter of fact, It has been con¬ 
sidered by extierleneed weavers an lmiioRslbllll.v to make 
the Persian or Selim knot, shown In Fig 2, success¬ 
fully on o power loom. The durability of the weave of 
the Oriental pile rug over the ordinary pile cariiet or 
rug. considering the pile material to he alike, can be 
readily demonstrated by reference to Figs. 1 anil 2 A 
pull exerted on either pile end of the knot shown In 
Fig. t draws the pile out of the body of the fabric, 
while a pull exerted on either pile end of the Persian 
knot, shown In Fig. 2, draws the knot tighter For 
this reason It la not necessary to use extra binding 
threads to hold the Persian knots In place in the weave, 
as Is required In pile fabrics having the idle (breads 
shown in Fig. 1. 

IX us now’ briefly describe the weaving of an Ori¬ 
ental rug by hand In weaving, or, rather, knotting a 
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Perslau rug, the Oriental weavers are squatted In front 
of a vertically dlsiiosed warp depending from an over¬ 
head warp beam, as depicted in one of our Illustrations, 
Each weaver, with his or her flugors, deftly ties a knot 
on a |«lr of warps (as shown in Fig. 2), the yam used 
eorresjaindlng in color with this particular part of the 
design Next the weaver ties another knot alongside 
the previous one, on the following two warps. This 
knot ling proeess Is reiiouted until the weuver reaches 
the Is'glnnlng of the row of knots made h.v his neighbor. 
Each weaver has a range of aliout two feet, In a hori¬ 
zontal diroctlon. To tie n single Persian knot requires 
flvo distinct Anger motions. After a row of knots has 
lieeu completed a tying weft Is threaded on the warp, 
and the knots nnd weft are lieaten home. The bulls of 
differently colored yarns for the knots are suspended 
from above, and the weuver cuts off the yarn after each 
knot is made. In front of each weaver and attached to 
the wuriiH, a distance above the working row of knots, 
is a slip of paper (known ua the Mint sheet), which 
contains the Instructions as to the color of (he yarns to 
1»> used for each knot in each row of knotH These 
Instructions are complied by sjieolnl writers from the 
original design made by a draftsman, but some weavers 
are skilled enough to evolve a design while weaving a 
rug, that Is, follow their own Intuition and produce 
rugR marvelous lu color blending and figuration. The 
piles Bre. naturally’, of unequal leugth, and sfter the 
rug is wovpn the pile Is sheared lo uniform length. 
That the painstaking Oriental weavers, with the crude 
menus at their command, have been able to produce the 
wonderful rugs so well known to us all, is truly 
marvelous. 

Although the weave of Oriental rugs has lieeu well 
known In Europe and America for centuries, although 
the power loom of Cartwright has been In use since 
1784. and although the Jacquard machine for mechanic¬ 
ally reproducing the moat Intricate patterns has lieen In 
action since 1801, It remained for an Armenian inven¬ 


tor, .Tame* Kami Dnlkrnnlnn. of New York, to devise a 
loom for weaving an Oriental pile fabric having true 
Persian knots. 

In order to accomplish this result, Mr. Dalkranlan 
had to strike out on entirely new lines, which we will 
endeavor to make clear to the reader by reference to 
the diagrammatic Figs, 8, 4, 5, A, and 7. lu the loom 
the warp threads are stretched in pairs a, o' from the 
warp beam ft to the fell of the fabric at the breast beam 
c, and are controlled up and down by heddtes cl, <J‘ for 
periodically opening the shed for the Introduction of 
the Wefts or binding threads. Next to the heddlea 4, 
iP la a fixed reed c through which pass the warp 
threads, which receive a sidewise motion by shagging 
combs /, P to permit of alternately crossing the nor¬ 
mally parallel warp threads u, a' and returning them to 
parallel, position between the reed e and the fell of toe 
fabric. Next to the shogglng combs /, /* Is the Inter¬ 
mittently reciprocating lay g for beating in the knots 
and the weft A tuft yarn lube h having an up-and- 
down and a forward-and-backward movement Is used 
for each pair of wasp threads a, a' to tie a pile thread 
i of a particular color to the pair of warp threads a, 
a', nnd this tuft yarn tube A operates closely to toe fell 
of the fabric and In front of the lay a whenever the 
latter Is In rearmost. Inactive position. The movements 
of the several parts is controlled in the proper sequence 
by suitable mechanism driven from a main power-shaft, 
miring the working of the loom the shogglng combs f, 
f alternately cross a pair of normally parallel warp 
threads o’ and then return them to parallel position, 
and during this time the tuft yarn tube A passes twice 
between toe warp threads o, a\ once while the warp 
threads a, o' ate in the crossed position, and once white 
they are in toe parallel position. 

Fig. 4 shows toe warp threads o, o' crossed and the 
tuft yam tube A returned to uppermost poet lion after 
its first descent between the warp threads «, *\ so that 
(Concluded os pag* m.\ 
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/ A K electrical ‘ fib * 7 wm 1 'weeetfr ' MA 
*%'$t tt» OMo Sluts University wMcfc 
pro*«4 an unqualified success. It was 
g’lf* tv an enterpriaing association of 
one hundred young men, constituting the 
Ohio Slate University Branch of the 
American Institute of Mechanical Engi¬ 
neers. A string of lights from the Uni¬ 
versity entrance to the Electrical Build¬ 
ing, an immense “Electrical SHOW’ sign, 
an electric waving American flag, a string 
of arc lights about the eaves of the Elec¬ 
trical Building, and a large searchlight 
mounted upon the building, made known 
to passers-by that the Electrical Show 

” wob an. The show was divided Into two 
parts, one devoted to the exposition of 
commercial appliances, while the other 
related more particularly to demonstra¬ 
tions of curious and novel electrical ef¬ 
fects, such ns experiments with high-ten¬ 
sion high-frequency currents, frying eggs 
on lee with the aid of eddy current, 
demonstrations of wireless telegraph ap¬ 
paratus, the singing arc, the loud-speak¬ 
ing telephone, and the like. Ixwal elec¬ 
trical manufacturers supported the show 
with exhibitions of apparatus. Alto¬ 
gether there were about forty exhibitors 
In that section. The fact that the receipts 
were three times as much as the expenses 
may be taken as a measure of the success 
of the show. All the standard features of 
an electrical show, such as given in New 
York or Chicago, were to he found on a 
smaller scale at this exposition. 


A Gasoline Switching Engine 

By Our Berlin Correspondent 

T HE odd little piece of mechanism 
tucked under the end of a freight car 
In the accompanying photograph la a 30 
horse-power switching engine, designed by 
a German firm. To Insure the necessary 
traction the “locomotor," an the little 
switching engine la called, Is furnished 
with a Jack which Is operated to lift the 
platform of the freight car, thus Increas¬ 
ing the weight on the tractor wheels, and 
hence their adhesion to the rails The 
Jack la also fitted with means for coup¬ 
ling the locomotor to the car. 

The chassis is made up of substantial 
angle and channel Irons ami rests on two 
sets of steel wheels running In roller 
bearings. It Is so designed as to Insure 
perfect protection as well as an easy ac¬ 
cess to all the main iutcrlor parts—motor, 
carbureter, radiator, fuel tank, gearing, 
healings, control gears, etc. The motor Is 
a vertical four-cylinder 20-20 horse-t>ower 
combustion engine of the constructor's 
own design. The running wheels arc 
driven through the gearing, chain-wheel 
and chains, levers serving to actuate the 
forwnrd and backward steering, and to 
regulate the carbureter and speed gear, 
while pedals are used to throw the motor 
out of gear. All levers and pedals arc 
operated by the driver, from his stand on 
the locomotor platform, or from the 
ground beside the vehicle. The locomotor 
Is fitted with a capstau, driven direct 
from the gearing, and which serves mainly 
for tho actuating of turntables 
The uses of the locomotor are many. 
Being always ready to work at a mo¬ 
ment's notice, and able, without any 
special manipulation, to travel in u for¬ 
ward or backward direction, It will con¬ 
vert any railway car Into a motor coach, 
traveling along with It over turntables, 
operating these by the aid of its own 
capstan, hauling or pushing several cars 
at a time, loaded or empty, over any nor- ’ 
mal curves or gradients, and braking on 
a downhill course. 

The locomotor Is readily operated by 
one man and does not depend tor the con¬ 
sumption of materials on the skill of tho 
driver. There Is no increase in consump¬ 
tion due to the weight of the engine itself. 

1 or the coal, water, steam, or accumulators 
carried, poring Intervals la operation 
then la no consumption of materials. 

ft is tatendad to fit tho locomotor with 
transversal wheels, allowing of its leav¬ 
ing the track wherever demited,,and travel 
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Electrical show at the Ohio State University. 



Radio-equipped motor lifeboat for the “Aquitanis." 



Motor switching engine, utilising the weight of a freight car for traction 



Meehtee for making artificial surf. 
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from one track to another, thus avoiding 
any dead-end Hidings or empty trucks, and 
insuring a considerable saving of time. 

Protection from Trichinoaia has re¬ 
cently liecn investigated by the Bureau of 
Chemistry, with a view to establishing a 
basis for meat inspection requirements in 
regard to cooking pork products Exiterl- 
ments show (lint the trichina- larva- die 
after a brief oximsure to a tenqierature 
between r/i deg and lift deg Cent (J27 40 
to 1.1] deg Fa hi ) These temperatures 
me so low Hull one might expect very Im¬ 
perfect cooking to si-ciuv the desired re¬ 
sult, It bus Is-en found, however, that the 
temperature In the Intel lor of meat rises 
very slowly dining the cooking process, 
and it Is of course essential (hat the whole 
of the meal should la- healed to n tempo'll- 
(lire high enough |o deslrov (lie pniaaltes 
Tests for Insuring a proper temperature 
have been devised, and will soon he pul in 
operation In meat-packing establishments 

Motor Lifeboats of the “Aquitania” 

W HEN the passengers null erevv of a 
vessel are forced to take to the life¬ 
boats, If help does not arrive soon, the 
bonts are apt to 1k* so widely scattered 
that it Is difficult for rescue ships to 
locate (hem A frightful illustration has 
only just been furnished us by n lifeboat 
that was picked up the otliei day with a 
few survivors two weeks after the other 
boats from the same wreck had been res 
cued No matter how good the lifeboat. It 
may fall la an emergency, lavausc It pos¬ 
sesses no menus ot pro|M-llliig Itself to 
safety and no means of com in uii lent I on 
with rescuers out of sight and hearing 
With this in iniud, the owners of iho 
■•Aquitania" me furnishing that vessel 
with two large motor lifeboats fitted with 
wireless telegraph apparatus, these, of 
course, being additional to (lie regular 
lifeboat equipment The motor bouts nre 
;n> feet long by 11 feet tl Inches wide They 
will ho used to tow the ordinary lil'elKiats. 
The wireless apparatus lias a range of 100 
to J50 miles, which will enable them to 
keep in constant communication with 
steamers The I suits are fitted with 4- 
cylinder, 10 home-power motors, starting 
oil gasoline and running on kerosene, The 
motor is well protected from storms by a 
closed compartment There Is ample space 
for storage of blankets, medical stores, 
and other necessaries. 

A Memorial to Jack Phillips, the chief 
wireless telegrapher on the "Tiliinh,' is 
to Ik* erect ml at his native town. Godai¬ 
ming, England II will take the form uf 
a rectangular cloister of some J2U feet 
square, and will stand on glebe land near 
the parish church. The cloister style Is 
n new form of memorial architecture in 
England, where It has been warmly up 
proved by architects and art-lovers gen 
orally 

Ocean Waves for Inland Resorts 

T HE odil-looking piece of machinery 
shown heiewltli Is n wave-making 
machine It will make, to voiir liking, 
am one of a half down or more different 
kinds of waves Ocean waves, long roll¬ 
ing billows, short elioppv waves, and. 
among others, the white cap variety. It 
iH |tosslhlc to have a real Atlantic City 
surf Just by switching on nil electric 
motor, which sets the four plungers 111 
motion These plungers work up and 
down In the wilier, and the different ways 
the plungers are worked make the differ 
out kinds of waves For Instance. If long 
rolling billows nre desired, the plungers 
are worked In unison If u short choppy 
sea Is wanted, the plungers nre worlcisl 
indeiH-ndenl ly of each other; wlu-n while - 
eaps are wauled, two plungers an* worked 
up and two down; tills combination causes 
the waves to hreuk Into white-caps The 
different combinations of the plungers re¬ 
sult lu the different kinds of waves This 
unique mechanical device will he used at 
Summer resorts this season, on lakes that 
never aaw a wavelet larger than a ripple. 
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How the Roots of Seedlings 

Interesting Experiments for the Summer Season 
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T WO mystery of plant movement has always pre¬ 
sented a problem of |jernltur complexity to the 
iHdiinlsI While the text books discourse Hilthorlta- 
lively upon the n-sitonse of the protoplasmic matter In 
vegetable tissue to stimuli, the confidentlous student l« 
bound to confess that, after nil. we know 
vert little about the matter. The most that 
enn Is* snid Is that certain parts of the plant 
iiiuv Is- oxis-cted to do certain tiling--,, Is 1 
cause lhe) hate Iss-n endowed with a ten 
dejie) In lliat dlris-Mon Still, a voiv inter 
eating line of slmh inn) Is- followed tn eon- 
liectloa with I ho movement*. of plants, and 
one which cannot rail to lead to lust mettle 
conclusions 


By S. Leonar4 Bastin 

where there Is no fear of damage being done, and also 
In a position sheltered from dust. 

Almost any klDds of moderate-slaed seeds are suit¬ 
able for testing on the frames which have been pre¬ 
pared. Of course, very large klDds develop such big 
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lug shoots wi-te eon 
grcnlei <>i less ilegiee Tills habit Is scon to 
the inest piononticcd degree In the species 
with twilling stems and In some of the Veit- 
das whole Die leaves maintain a continuous 
i,dart inotoiiieiil The tiaiiic given by the 
gieal m lentisl to lids plu-nomenon win, etr- 
cummilnthui and It was to tills feature that 
I)aiwin thought lie could truce alt kinds of 
plan! niotemeiil -a tlu-or) which Is in>t 
howetei generally ueeepted at the pieselit 
time Perliaps eteii tnort- Interesting was 
ilie fuel that II was discovered HkiI n ten 
slmilai innieineirt is lo Is- noticed in Ilie 
rools or tilling seedlings In this diteelloii 
II Is iMisslble to till I \ onl it huge tllimhei of 
most faseliiatlng expellineiils Indicating the 
cniloiis mid lu-autlftil eotitses which the tudl- 
cles of growing seeds will trace In the cnrl) 
stages nf thell lllston 

Piotiutil) one of (lie slltltdost dot ices lit 
means of which the root movements of sts-d- 
lings nut) lie doselt watt-lied. Is mi ordinalt 
phot" printing frit me These me, of course, 
ici) Inexpensive, and answer all tile purposes 
nspilred Pieces ol glass to lit the frames 
stionld be obtained, and for tlds purpose, of 
course, damaged negatives wttli the Hint 
cleaned utritt ate evactlt tight It Is also 
needful lo obtain some pieces of very 
course cimtiis or fine netting, with a meslt 
through which tin- rootlets of the seedlings 
can t-asllt force their wot Tills material 
should be cut into pieces of such a slue that 
Ilie) envoi the frame, at Hie same time 
allow lug foi strips on either side to turn 
down V fetv tacks will couiplete (he itcces- 
siitt things lequlred l"i making the appli¬ 
ance for testing the root moteineiits of seed¬ 
lings Tin* loose backs of the frames ore 
now enlilel) dispensed with, and, as well. 

I tie clasps which hold down I In- hinged pot- 
t fun should lie removed The next step is to 
pirns* (In- frame fins- downward on it table 
and stretch I In* ennuis across the back 
lightI), and bolding It thus, fasten It down 
to the sides of the ttoodttoik, as shown tn 
tile illustration II Is Iiii|ku timl Unit the 
material should Is* pulled across quite 
tlglitlj, ns any sagging of tin* cloth Is very 
undesirable 

When the frames are completed, tt Is a« 
well to Ntnrt smoking the sheets of glass. In 
order that ti suitable surface mat be pre¬ 
sented on which the seedlings may trace 
their movements. Tills may he accomplished 
In a variety of ways, but the best mid sim¬ 
plest method Is by using uu ordinary candle. 
First of all make sure that the glass Is quite 
clean and dt.v, ttttd then taking It between 
the Huger and thumb, hold It over the flume 
In a slanting fashion In order |c get the 
gTeutest amount of smoke, (he surface of the 
glass should Just touch the top of the flume 
The glass should not be* held for more than 
a second In any one position, as the heat will 
be likely to crack it, hut if the sheet Is kept 
moving alsnjf there will lie no danger of 
breakage. Very soon the glass will become 
well clouded, hut the process will not lie 
complete until the surface is thickly coated 
with the smoke deposit, so that the slightest 
scratch will leave a sharp, clear mark. As 
each piece of glass to ready, this should be 
carefully stored tyvsy In a place of safety 



Cress root tracings. These are 
among the best obtainable. 


Produced by seedlings of 
flower (chelrsnthus). 



roots that these are unable to pees through the open- . 
Inga in the canvas, but putting these aahU, thsre is an 
Infinite variety in the subjects which fray be tried. A 
peculiarity should here he noted in conneriha with too 
seeds of most leguminous species., Some small aorta 
of beans and peas have been tried, hot ft 
has been found quite Impossible to induce 
them to trace their life history on the 
smoked surface. In most cases, before the 
Up of the radicle has reached the Mack sur¬ 
face, it has suddenly ceased growth and abso¬ 
lutely refused to push on downward. to the 
impenetrable glass. This seems to indicate a 
perception which almost amounts to intelli¬ 
gence ou the part of the, radicle, giving yet 
farther support to the theory that the tips of 
growing roots are as sensitive to their sur¬ 
rounding* as are many of the organs of the 
lower animals. . In order to make the experi¬ 
ments more interesting, an endeavor should 
be made to select as wide a variety of seeds 
as possible, so ns to secure the greatest diver¬ 
sity In the records. 

The best method of sowing the seed on the 
surface of thp canvas Is to sprinkle It over 
with a spoon. The thickness or otherwise of 
tho sowing should be arranged according to 
the nature of the pattern required. If the 
seeds are sown very thinly, each one being 
quite Isolated from ita fellow, we shall ob¬ 
tain a record most lute routing from a scien¬ 
tific point of view, In that tlm actual move¬ 
ments of the individual radicle are placed on 
record. On the other hand, designs of great 
complexity are secured by sowing the seeds 
very thickly on the surface of the canvas. AS 
soon a* the Mowing Is accomplished, a thor¬ 
ough drenching of water should lie given to 
tho seeds, and care taken to see that the 
canvas Is quite wet. All seeds, of couree, 
germinate twin- rapidly In the dark, and in 
this case It is a wise plan to cover them with 
a piece of thick cloth or wadding which has 
been previously saturated with water. Thla 
will not only keep away Ihe light, but will 
also serve the purpose of conserving the 
moisture. Of course, on no account must the 
seeds lie allowed to become dry, aud in ordat 
to make this quite Impossible, it Is well to 
stand each frame in a dish containing about 
half an Inch of water. By capillary attrac¬ 
tion, the fluid Is drawn up all over the can¬ 
vas, and one can well go awuy and leave the 
seedlings for a day or so, provided an occa¬ 
sional glance Is given to see that the water 
is maintained at a priqier level. There Is a 
wide difference in the time which seeds take 
lo germinate. Some kinds, such as mustard, 
creaa, and nearly all the cruciferous plants, 
start active growth In a few days, while 
other sorts will He dormant for quite a long 
period. Of course, another feature which 
goes a long way to control the rate of 
growth of any seeds, is the temperature. 
During warm weatbpr, or if the seeds are 
kept in a heated apartment in Winter, the 
development will be much more rapid than 
when the conditions surrounding -the seeds 
are chilly. 

As soon as the germination is once started 
a close wutch should be kept on the under¬ 
side of the canvas for the appearance of tbs 
rootlets. 4t tlu* first sign of the radicles, 
measures must lie taken to place the pieces 
of smoked glass underneath, as tn many 
cases the movements are most pronounced of 
all during the flrst.stages of growth. It will 
probably be desirable to make some engage¬ 
ments whereby the smoked surface can he 
brought nearer to the roots, end some mam s 
of supporting It underneath With strips of 
wood ia easily adopted. It is u&cesaary to 
make certain that the smoked glass ie untie 
ouscratched, and also in piecing it to posi¬ 
tion that it. does not get marked to any way., 
insure (bis, the glam should not be played 
nearer than an eighth of ah inch to the root* 
which are growing downward eg rapidly. 
The following day it will he obe*red that 
the roots have touched the emdfei and aft 
already scribbling out a course. H the frame- 







****** -ff« mm 

Wtmrnmti* again* toe Ated W**, and the 
W**8ng<Wt their Iff* 

'■■ IpPf *»»iy twotte Which nay 

ImfeM expended on the praparatlmu. Sam of the 
formations are tbtmto wfatehto* radicles are 
; itffifidwrtiy supplied with root*’ hairs, « good example 
<rf which hi sees to the awe of the emu pattern. 

, 19# coarse the root* any he permitted to write for a 
tongs* ar shorter peeled, sad It to a matter which 
ntriet wttb each ktod te to how tong the process should 
he allowed to proceed. Etentttally, If the tracings are 
permitted to go on Indefinitely, the radicle* become so 
elongated that other portions beside* the tip commence 
to touch the Smoked surface, and to this way the rec¬ 
ord to spoiled. In removing the glass great care la 
toaolted, end at this stage it will be an advantage If 
the sheet has been supported by strips of wood, as men¬ 
tioned earlier. If this Is the cate, by sliding the pieces 
tit wood out, the glass drops away without the least 
tear of the roots being dragged across the smoky sur¬ 
face. The sheets of smoked glass are so easily dam- 
agwJ that most people will probably be glad to preserve 
toe record of toe seedlings’ roots to a more permanent 
form. The illustrations accompanying the present ar¬ 
ticle were prepared In order to give the true effect 
of their appearance, but a much simpler method is that 
of printing directly from the glass, which has been used 
during toe experiments. The plates may bu used 
as negatives, the smoked side being turned 
outward in the frame, and toe sensi¬ 
tive priuting-out pnper being placed next 
to the plain surface of the glass. Of course 
toh result will be that the tracings of the 
roots will be in black, but this does not 
In any way affect the value and Interest of 
the records. 

While It Is impossible to go very deeply 
Into tots Interesting behavior on the part of 
the roots of seedlings within the limits of 
the present article, there Is little doubt that 
It must play a very useful part in the life of 
the plant One of the greatest dangers to 
the extending root is that of meeting some 
obstacle In its course which it is unable to 
penetrate. Now If all radicles were to go ™ 

downward In a straight line, it is quite dear 
that the risk of coming to a dead stop would 
be considerable. On the other hand, the con¬ 
stant moving about from one side to another 
results In a continual ebunge of position, so 
that If a stone or some such obstacle should 
stand In the way of the course, the tip of 
toe root Is speedily carried to an altered 
position. Even after toe most careful obser¬ 
vation of toe root habits of seedlings. It la 
impossible to say how far these movements 
are hatdtnal and how far they are controlled 
by actual environment. Indeed, in many 
cases It is difficult to avoid the conclusion 
that toe underground organs of plants are 
gifted with special senses of which we have 
little or no understanding. 

New Work in Spectrum Analysis 

By John W. N. Sullivan 

T HE method of spectrum analysis ip 
based upon the well-known discovery of 
Sir Isaac Newton, that ordinary white light, 
on being passed through a prism, is split up into light 
of different colors. If, after toe light has passed through 
the prism, It be projected upon a screen, we find a 
series of colors ranging from rod at one end to violet at 
the other. Such a series, obtained In this way, is called 
a spectrum. Instead of a prism, it Is more satisfac¬ 
tory, for many reasons, to use what Is known as a dif¬ 
fraction grating, which consists of a piece of metal or 
glass ruled with fine lines very dose together, there 
bring usually 10,000 to 30,900 of these lines t*er Inch. 

A diffraction grating splits up composite light Into its 
constituent colors, and does no in a uniform manner; 
whereas different prisms decompose light differently, a 
f»ct which renders prisms less suitable than diffraction 
gratings for scientific work. 

Tito spectra produced hy different sources of light 
differ enormously from one another, a fact which ren¬ 
ders spectrum analysis possible. 

Before considering some of toe recent achievements 
in the domain of spectrum analysis, it will bo con- 
venieut to adept a broad Classification which will 
Include all spectra. 

„ TBs spectra of Utht emitted from various sources and 
. p aw in g direct to toe analysing apparatus are called 
eutoflton ipeclra and may be divided into three classes: 

• 1 c top U to mnn ffpeetou, Where we bate merely a sequence 
'«f «otbra ranflBg from red -to violet 

AteeSpecIro, W^ .edowd Unee are found in their 
appropriate portions to ton totottom-tor instance, a 
*tf*5 ^asa to UmtomteKgiQtMrf too spectrum. 
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Band gpectn, where bauds, sometimes of consider¬ 
able width, tabs toe place of Unes in the spectrum. 

la many euefl battds may be split np into a number 
of lines packed very closely together by employing 
higher resolving power, but It Is not certain that all 
bands may be split up to this way. The hand* are 
usually more brilliantly illuminated at the edge nearest 
the violet end of toe apectrum, although this Is by no 
means an invariable rule. If now, Instead of allowing 
the light to pass direct to the analyzing apparatus, wo 
pass it through a gas or vapor at a lower temperature 
than the source of light, we get a different type of spec¬ 
tra, called absorption spectra. These spectra are char¬ 
acterised by having dark rays or bands on a bright back¬ 
ground. The dark lines in the absorption spectrum 
correspond to bright lines emitted by the absorbing 
medium when to a state of Incandescence. 

If the Ught of the sun be examined by sufficiently high 
resolving power, it is found that its spectrum contains 
multitudes of fine dark Hues, Indicating the presence 
of absorbing gases in the sun’s atmosphere. The exuct 
positions of these lines in the spectrum are very care¬ 
fully noted, and experiments are made to determine 
which gases have bright lines In corresponding part* of 
their emission spectra. In this way it is possible to 
identify the gases forming the atmosphere of the sun. 

Corresponding to each line In the spectrum is a defi¬ 
nite wave-length. If now the observer and the source 
of light are approaching one another, the wave-lengths 


growing seeds in position, with the root tracing a course o 
the smoked glass. 
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appear shortened and the spectrum lines are shifted 
toward the violet end of the spectrum, where the wave¬ 
lengths are shortest If, on the other hand, the ob¬ 
server and the source of light are receding from one 
another, the wave-lengths appear lengthened, and the 
spectrum lines shift toward the red end of the sisse- 
tram. From measurements of the amount of shift, the 
relative velocity of light source and observer may be 
calculated. It is in this way that the radial velocities 
at many stars have been measured. 

It is well kuown to our day that the visible spectrum 
to not the entire spectrum- Extending past the limits of 
visibility at the violet end of tto apectrum, we come to 
the ultra-violet rays, whose presence may be detected 
by their action on a photographic plate. At the other 
end df toe spectrum, extending below the red rays, we 
reACh the region of the infra-red, which passe* 
gradually into the region of the heat rays. The pres¬ 
ence of the Infra-red rays may be detected by their 
Heat effects. Taking longer and longer rays, we reach, 
finally, toe long electromagnetic waves, and In the other 
direction, tor beyond toe violet. It is now considered 
very probable that we teach those excessively short 
rays'known as X-rays, 

As ah todlcstioa of the magnitudes involved, we may 
mention that the solar spectrum has been mapped out 
frost watedeogftw 88,009 Angstrom unite In toe Infra¬ 
red to $096 Angstrom tmfta to the ultra-violet. An 
Angstrom Writ to one tetos&UOBto pari of a millimeter. 

Tha watetongtos Cfriatote tight lie between 4 by 10~* 


centimeters and 7 by 10 J centimeter* In the ultra¬ 
violet region waves as short as 1 by 10 * centimeter* 
have been discovered by Schumann, but in a i<Hi**r pub¬ 
lished to 1012 by Friedrich, Snipping, and Lane phe¬ 
nomena are described which can only be due to wave* 
of a length of about one hundred millionth of a milli¬ 
meter, a length which to small compared to the radius 
of an atom! 

A remarkable not of phenomena are comprised under 
the name ftnwrmvw’i it often happens thnl when 
light falls upon a substance, the substance emit* light 
of a different color to the evelling light Thl* phenom¬ 
enon to known us fluorescence and lias been the subject 
of much recent work Fluorescence is most markedly 
produced by the very refrangible rajs, blue, violet, and 
ultras lolet. 

In this connection Stokes enunciated the following 
law: The radial Ions emitted by u fluorescent substance 
posse** greater wuve-lengtbs and are less refrangible 
than those of the exciting light II was tit flrsl be¬ 
lieved thnt till* law held good universally, but It whs 
shown by Nichols and Merritt In 1904, In their re¬ 
searches on the spectra of fltiotcsccnt light, that Jn 
many cases thl* to not obeyed 

The fluorescence of bodies 111 the gaseous state was 
flist observed by Lomtnel in hi* studies on iodine vapor, 
trad luter a whole series of fluorescent vapors have been 
discovered 

Some verv remarkable work on the fluorescent spec- 
tra of sodium und Iodine has been done by 
It W Wood The s|toctin obtained h.\ ex¬ 
citing sodium \apoi or Iodine vapor bj light 


It would npiHsir tlmt light of a ceiiuln wave¬ 
length falling on the systems of electrons 
which constitute the atoms of the \apor set 
Up vibrations of the same, or appiovlmatel. 
tint same frequence pindnelng eoriespond 
lug line* in file spectrum, that we haw, In 
fact, a case of roHoname Then* would np- 
jKvir to lie a strong connection between the 
lirlghL resonance lines of these \apors and 
the durk line* of their uhsoiption sj>cctru 
In all l’rof Wood's earlier work, he was of 
! 0,1 the opinion that each bright resonance line 

was in coincidence with some one of the 
numerous dark absorption lines, but in bis 
last pnjier (/'/ill J/rrr/, Nownibei, l’.il.’t) he 
And* that this to no) the ease There can 
be no doubt that further study of these 
spectra will throw much light mam the inti¬ 
mate BtrilClure of the utorn 

S|>eetrnoi analysts Is thus seen to have n 
wide range It to our only means of obtain 
lug Information as to the physical constitu¬ 
tion of the heaven)} bodies, and at the other 
end of the scale, II teaches us a great deal 
about the constitution of the smallest bodies 
In the universe. 

The Disappearance of Gustav Hamel 

E ARLY in the morning of Saturday, Mm 
23d, the well-known English mlutor, 
Gustav Hamel, left Vlllnooiibhn Frame, fm 
Hendon, Eugland. lie was last Identified at 
12:15 T. M. when he left Ilurdelot, neat 
Boulogne, on Ills way to Hendon, lml u mono¬ 
plane Mipposnl to have I wen Ids wu- sceu high 
In the air atone Boulogne at 12 hit F M Wireless mes 
wgeft were sent to all ships In the t’hanmd to watch 
for the aviator, but none of them has made a teport of 
having seen the machine Hamel recently .innoitnccfl 
that he would attempt to U\ actos* the Atlnutlc for the 
Hannsworlh prize He was the llrst to repeat the 
upside down performances of t’egoud Tits fate reculls 
that of t’eeil S Grace, who mossed the English Chan¬ 
nel from England to France In Tteeemlier, 1910, and 
who dtoopiH*ored on a return flight on Heeemlier 22<1 

A New Record for Dirigibles 

T HE new uiivv Zeppelin ‘I,If lecentlv stayed aloft 
for thirty-four hours, during a voyage from Frted- 
richsliufeii to Potsdam An average speed of nearly <10 
mlleB Hit hour Is said to have been attained While 
over Heligoland the “1..T* was in communication by 
wireless with dirigible “LZ24,” which was over Frled- 
rlclishufeti. 

Powerful Wireless Outfit for the Army.— According 
to the Army and Navy Journal, should an advance be 
made on Mexico, groat reliance will be placed uism a 
strong force of cavalry assisted by aviators and an un¬ 
usually powerful wireless outfit. A test was made by 
the Signal Corps at Washington of a wireless outfit 
mounted on a heavy automobile truck, which has an 
estimated range of 200 miles. If this range is realized, 
the Army will he in touch with the base at Vera Cruz 
until it reaches the gates of Mexico City. 
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Ancient Footwear Found In London t«ry by adjusting the reatatanoe, wMle a test bey i* de- »UM to the protectiono« 

T HE ancient shoes and sandals, jrtctured In the pressed until the Indicator pointer shows exactly toll- Whenthe machine tended to tl w t O BIft 

accompanying engraving, are net replicas, but the scale deflection. The push-buttons are Interlocked, so an observer viewing It fro* 

actual footwear of men who once trod the streets of that It t» Impossible to connect more thnn one tber- front Wheel was turned to tb* tyiit -t 

London. They were dug tip within the city limits and mometer with the indicator at the same time. When a (instead of to the left as In the OfdtoWj 

are on exhibition at the city museum. The two button Is pressed down, It remains down until a second the hieyrfe was righted hjr gyroata tlc at 

sandals shown date back to the days of tho Itomans. button Is depressed, when It automatically returns to vice was said to he available for torpa 

They were found In the jieaty deimslt of the Moorgnte “off" position. aeroplanes. 

Street district They have been set up on plaster feet. One button Is provided as a releasing key, for use ' A method of connecting »P the g] 
tin the left ure two Saxon shoes. The one at the top when it Is desired to disconnect a point without con- kteprlng mechanism was described, 

resembles the Heottlsh awl Irish brogue used at the nectlng another In Its place, UOHple applied by the gyrostat Mdttipt 

present day la the Shetland Isles. It was * cation of a very l«f# CO 

discovered In London Wall, The shoe dl- tical rudder at the stern i 

rectly below It, with the Iron stirrup, was 
found In the Pitch, Newgate. The shoe 
with long-pointed toe, at the bottom of 
the engraving, belongs to the early fif¬ 
teenth century. The Iron stirrup wus 
found in Westminster, while the spur was 
dug up lu Thames Street 

It was during the reign of Illchard 
III thut this odd shoe, or ■•poiilalne,'’ 
was In fashion To keep the long toes of 
these shoos In shape, they were stuffed 


Interlocked, so an o buorvo r viewing it from 

thnn one ther- front wheel was turned to the right of , t*»,'Aw^N5 ‘ 

time. When a (instead of to the lefr u to the and 


button la pressed down, It remains down until a second . the bfrffrfe waa righted by gyroatatte etfitm, Thta de¬ 


butt ou Is depressed, when it automatically returns to 
“off" iKWltlon. 

One but ton Is provided as a releasing key, for use ’ A method of connecting up the gjroetat tott* 
when It Is desired to disconnect a point without con- atoprlng mechanism waa described, a very email 
nccflng another in its place, appUed by the gyrostat rewdting in the appli¬ 

cation of a very large couple to a mb 
tical rudder at the stern of the torpedo,, 
the couple being applied fey means of a 
geared motor. A third kind of motor¬ 
car wus shown, consisting of a front 
part and an after part, the two 
being connected by means of a ver¬ 
tical hinge Tho first part carried a 
gyrostat and the after part the propel* 
ling mechanism. The back portion applied 
a simple pushing force to the front por¬ 
tion. This system, which would appear 
on the face of It absurd to the ordinary 
observer, was completely stable when the 
gyrostat was spinning and the dtodel was 
moving forward. The gyrostat detected 
any tendency to tilt, and obtained from 
the propeller the forces and momentum 
requisite to produce stability. 

The lecturer also illustrated the appli¬ 
cation of gyrostatic action to the manipu¬ 
lation of tho aeroplane, He proposed to 
fit an .aeroplane with a gyrostatic nose, 
which would be available forcibly to 
_ . , „ _ . , ... maneuver the aeroplane. He explained 

Curious ancient footwear dug up in London. that it would be fairly easy to construct 

such nil aeroplane on a small Scale. 
To take a reading, the push-buttons for the wet and Elaborate experiments, however, would be necessary. 


vice waa said to be available for tofgmtow and small " 


Measuring Moisture at a Distance 

I N granaries, breweries mall houses, 
spinning mi I 1 m, gunpowder and cxplo- 


vnpor present 111 the air, and It la 
in that the amount of moisture 
In the air should be capable of 
Ination at any lime with the uiinl- 



(hie of the difficulties in this connection curious ancient looiwear on* up in homm, that it would be fairly easy to construct 

in the fact tlmt many of tho positions In such an Heroplane on a small Scale, 

which the atmospheric conditions have to lie deter- To take a reading, the push-buttons for the wet and Elaborate experiments, however, would be necessary, 
mined ure not suitable for accurate observation, and dry-bulb thermometers are depressed, one after the and these were not possible for a private indl- 

hence tin- t’onstanz Schmitz system of hygrometers other, and the temperatures are read off on the scale. vldual. Brought to perfection, such an aeroplane 

suitable for measurement at a distance. The Schmitz By using u suitable conversion table, the readings can would tie invaluable for rcconnolterlng purposes. It 
hygrometer Is based on the principle of the well-known thou be translated into measures of relative humidity. would imssess stability in the air, which present-day 

aspiration I13ammeters Thermometers of a sis'Clal typo The Instruments are of the Siemens type and havo aeroplanes certainly do nut have. It could, as it were, 


hence the t’onstnnz Schmitz system of hygrometers other, and the temperatur 
suitable for measurement at a distance. The Schmitz Hy using a suitable conve 
hygrometer Is based on the principle of the well-known thou be translated into m 
aspiration I13ammeters Thermometers of a sis'Clal t3qie Tho Instruments are of 
are used, consisting of a resistance coll of pure platl- licen produced in England. turnon 11 pivot, and could be raised and lowered In the air 

num »Ire, wound In a spiral form, on a central quartz by means of forces derived directly from the propellent, 

tube, which is then inserted into a closely fitting outer Aeroplanes and Gyrostat Control 

protecting tube of the sHme material The whole ar- A DEMONSTRATION of gyrostatic action was given Safer Night Driving for Chauffeurs 

rungement is fused together, so that the platinum spiral -fa recently before the Physleal Society meeting in the QO perfect. Is thp headlight of to-day, that It affords 

is hermetically sealed, whilo any risk of the short-dr- Imperial College of Sdence, hy I>r. G. Gray, of the ^ remarkable safety in Illuminating the roadway so far 

euitlng of adjacent turns is completely eliminated. The Department of Natural Philosophy at the University of ahead as to give more than sufficient time to bring the 


ito a closely fitting outer Aeroplanes and Gyrostat Control 

notorial The whole ar- A DEMONSTRATION of gyrostatic action was given 
1 that the platinum spiral -t* recently before the Physleal Society meeting in the 
tny risk of tlx* short-ctr- Imperial College of Sdence, hy Dr. G. Gray, of the 


resistance of the spiral Is accurately adjusted to a Glasgow. Dr. Gray showed three distinct 1 
definite value. Two of these quartz glass resistance producing stability in a gyroscope mounted 
thermometers arc mounted lu an ___ 


Glasgow. Dr. Gray showed three distinct methods of car to a stop In front of any obstacle. But this very 
producing stability in a gyroscope mounted on auch a strength of automobile headlights la the thing that has 


oblong case which Is fixed ill the 
room whose hygrometrlc condition 
is to be controlled; the accom¬ 
panying drawing shows the ar¬ 
rangement One of the thermom¬ 
eters A Is covered with a porous tube 
which is 1 tartly Immersed in distilled 
witter contained in a tray C, which 
senes to keep tho thermometer wet. 

The second resistance thermometer B, 
separated from the thermometer A by 
a dlaphragin />. Is the so-called dry- 
Itulb thermometer The air whose 
hygrometrlc condition Is to he deter¬ 
mined, passes through the oblong case 

and causes evaporation to take place _ 

on the surface of the wet-bulb ther¬ 
mometer A, with the result that beat Bottom lo’ 
Is extracted from It In this way. A 
difference in temjH'ratnre between the _____ 
wet-bulb thermometer A and the dry- 
tiulh thermometer ft Is set up. If the 
air were saturated with moisture, no 
evaporation would occur, and In this 
chsc the temiierature of the two ther¬ 
mometers would 1 k> Identical On the 
other hand, If the air were very drv, 
rapid evaporation would take place on 
the surface of the wet-bulb llier- 
ranmeter A and ltN temiierature would 
lie reduced, causing a considerable dif¬ 
ference in temiierature between the 
two thermometers The relation ls>- 
tweeu this difference in temiierature Hygromet 
and the humidity at various teiuiiera- 
tures has been determined scientifically A venti¬ 
lator fan provides tho pro|ier velocity of air past the 
thermometers. The fan motor Is switched on and 



Bottom lowered to provide access to 
the water tray. 



Hygrometer in normal closed position. 


off simultaneously with the thermometers. 


_ _ ___ created the second problem. Power¬ 

ful light ahead, while diminishing 
the risk of accident for one driver, 
only increases the danger for a 
driver coming in an opposite di¬ 
rection. Every motorist knows how 
he Is practically blinded when the 
glaring headlights of an approach¬ 
ing automobile strike him like a 
blow In the face. A sensible solution 
of the problem Is the two-color goggle. 
This solution does not necessitate a 
weakening of the headlights, or prohi¬ 
bition of their use, or In any sense de¬ 
prive the driver of the safety afforded 
by these strong headlights. This gog¬ 
gle lias oil the features of the ordi¬ 
nary goggle for day driving, with the 
additional feature of an extra segment 
CaBing removed to show the ther* ,u tho ** of oach lena The •»*» and 
mometers. lower w * ct,ou ,,f tbe of light 

amber, and the vision Is through this 

! 9f *'— j.— i—jjj-” portion for ordinary driving. Above 

. ; this, In tho top of the lens, however, la 

[ ) j a smaller segment of darker amber, 

/ v “fid when (he driver Is confronted by 

mkJ * I dazzling headlights at night, he simply 

0 l tips his head, to bring vision through 

D .-*■ - — * this dark segment, which so rednoM the 

11 I Khirc that the approaching machine and 

\ , iJ.l roadway can he seen with perfect clear- 

I 1 ! DmM - w hilo this extra dark segment 

U I c \ wttB added particularly for strong head- 

- lights at night, it has also proven to he 

position. Sectional view of the hygrometer. a great advantage When driving along 

seashore, sand, or ordthary roads In the 
toniedo or an aeroplane. In the first glare of bright sunshine. This dark — gpm» t than acts 
ed a gyroscope with two instabilities us a shade, or "cap visor,” affording protection from toe 
d to be stable of itself. The construe- very strong daylight. 


Sectional view of the hygrometer. 


ntl- moving body as a toniedo or an aeroplane. In the first 
the method he mounted a gyroscope with two instabilities 
uni on u body supposed to be stable of Itself. The construe- 


temperature Indicator Is mounted on n switch-hoard, 
to the back of which are fixed the necessary resist¬ 
ance colls and connections. Below the indicator are 
the push-buttons, by means of which any oue of the 
distance hygrometers may be connected to the indicator. 
There Is also a variable resistance to eliminate any 
error due to slight variations to the voltage of the bat 


central tlou and method of mounting was such that the eta- 


toli-bourd, bllity of the gyroscope whb derived directly or todl- French Mistletoe In ISwftosWl 

ry resist- rectly from the propeller forces. When the body was A I/THOUGH mistletoe grows to England, the bulk of 

ealor are at rest the stability of the gyrostatic system - was not /I that used for Christmas deooMtlflnkto *fepf i f ir nh 

ue of the complete; but, when the body was moving, even very try Comes from the apple orohardTSFitoriWinayriba 

indicator. slowly, the gyrostat was completely stable, and was 1W2 the London and South-WeOteCh EaJlwa* -itSma 

Inal., any then available for steering the body. handled LBOO,OdO bunches, weighing^ tons aod 


A LTHOUQH mistletoe grows to ring l eB id, the bulk Of 
/I that used for Christmas deoonttoe* la that cote- 


slowly, the gyrostat was completely stable, and 1 
then available for steering the body. 


1 second form of gyrostatic control was shown ap- 1300,000, 
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rail*, it te frequently wtttenWe to - 
: tmj jftwt MCtta and make. replacement*. A* 
wpedalty wtthjto OUST Mult*. **> largely 
Wi*ttd beneath the surface. Hi* dertrtWe to do the 
flttlu wttb the tall# In plane. A recent invention 
iJormitB thte service tor he performed In an eco¬ 
nomic and excellent maimer. The invention to 
a portable piece of apparatus. which may be 
pvct in place by one man. There ate tmo parte 
A. and 0 pivoted above, which may be made to 
clasp the rail between them, somewhat after 
the manner of a pair of ton*w. These parte 
have, each of them, a driving mechanism 
adapted to turn the torch d through a largo 
afe in such way that the nosale will follow the 
contour of the rail. The driving mechanism to 
operated hy a handwheel above. The two parts 
of the machine are symmetrical duplicates, so 
that when the torch has completed Its work on 
one ride, it may be detached and put In posi¬ 
tion on the other part, where It may be driven around the contour 
Of the other side of the rail. The torch to a gas-cutting appli¬ 
ance. That to, It delivers a heating Jet of a fuel gas, as acety¬ 
lene or hydrogen, mixod into oxygen. There to also a second 
Jet of oxygen, which to turned on as soon as the heating Jet 
has sufficiently heated up the work at the point of begin¬ 
ning. The cutting then commences and continues as the 
compound torch moves around. The heating continually 
goes on just a little ahead of the actual cutting. This 
work could be done by hand operation of a suitable cutting 
torqb. The advantage of using a machine, however, to two¬ 
fold. In the first place, there is gained a very desirable regu¬ 
larity of movement; the torch to carried steadily igyer Its 
path. Besides, the mechanical method holds the torch, within 
very close limits, to a predetermined distance from the surface 
of the work. The second part of the advantage consists In the 
control of the torch in positions at and below the surface, which 
would be difficult, if not dangerous, for the human hand to 
take. Hand operation of a rail-cutting torch would probably 
result In groat waste of gas because of the want of exactness 
In handling. 

The mode of operation is, briefly, as follows: Wheu one 
of the hundwheols Is turned, u bevel pinion on the shaft 
carrying the wheel drives another ltevel gear arranged on a 
second shaft. These two shafts are, wheu the machine to to 
place, both in one hortoontal plane. One is perpendicular, 
however, to the other. The second shaft carries a worm 
which engages a wormwheel arranged on a shaft oblique to 
the horisontal plane- Thto third shaft run* down into one 
of the clover-leaf eases seen In the photographs. By a system 
of bevel and spur gearing, this third shaft transmits its drive 
alternately to a shaft perpendicular to the surface of the paper, 
on which shaft the torch to secured. The entire drive from the handwheel to the shaft 
for the torch provides for Just two principal thlngB: (1) reduction In rotary speed, and 
(2) rotary operation of the shaft hold¬ 
ing the torch. 

The torch is secured to its shaft by 
means of a slide lying in a vertical 
plane transverse to the web of the 
rail. At one end of this slide to the 
torch; at the other, a roller or travel¬ 
er In contact with a cam track. While 
the turning movement to being accom¬ 
plished, the roller rolls against the 
track, the result Mug that the nozzle 
of the torch follows accurately the con¬ 
tour of the rail, beginning, say, l»e- 
neath the outer edge of the upper 
flange, then - working In toward the 
web, then turning to follow the fillet 
between flange and web, then working 
down the web to the tower fillet, 
around it and out to the outer edge 



The two parts , 
of the machine * 
are symmetrical 
duplicato*. so j 
that when ' 
torch has i 
plated Its work 
on one side, It 
may ho detached and put In 
position on the other part, 
where It may ho driven 
around the contour ot the 
othor aide Of the mil. 


of the lower flange. Different cam tracks provide for different 
contours. The oblique shaft belonging to the opposite half 
of the machine to driven hy a Imvel-gear arrangement con¬ 
necting the two oblique shafts. The two oblique shafts 
accordingly turn In opismite directions. The arrange¬ 
ments are sueli that If two torches lie secured simul¬ 
taneously in plBoe, both will move downward together 
and upward together. Such u machine may be 
operated by a comparatively unskilled workman, 
once the proper adjustments have been made. It 
may be moved from point to point on a small hand 
truck, together with the tuto*s containing the guses. 
The amount of earth that haH to be removed to 
permit of operation 1s small in amount. Only a little 
has to be taken out beneath the rail. 

Welding Steel Barrels With Oxy-acetylene Torch 

I N the manufacture of steel barrels, (lie longitudinal 
seam constitutes a principal problem II to very essen¬ 
tial that this seam be one not subject to leakage A barrel 
filled with a liquid of the same specific gra\ ity as water will 
have, at the bottom of the seam, an internal pressure of about one 
pound per square inch. If the liquid to as fluid as, or more fluid 
than, water, there will be a considerable tendency to leak. 
When It to borne In mind that it to desirable to bilge the 
barrel body nfter the seam has been made, the difficulty of 
getting the best resnlts will l>oeonie still more apparent. 
It has now been found that a gas-welded seam will prove 
satisfactory, if sufficient care to exercised In making It. 
But to dciieml upon the skill of the welding otierutor and 
to give the time necessary for hand ojs'ratlon would make 
the gas-welding solution of the problem only moderately 
successful. Accordingly, a machine has been devised which 
accomplishes In half tin* linn*, with comparatively unskilled 
men, the results of highly skilled labor The barrel-welding 
machine consists of two parts: (li a holding device which 
maintains the work In a fixed and accessible position; and (2) an 
apparatus which carries jtwo torches over the path of the seam 
This latter to power drawn. By suitable arrangements, provision 
made for a considerable range of speed, thus permitting a variety 
of weights of sheet metal to be handled. The seam to welded to-fore 
either head Is put In, 
him!, In faet, before the 
bilging of the body to 
done. T h e r e Is a 
double-arm centrally 
secured to the top of 
an upright In such 
way us to jK-rmlt of 
rotation in a horizon¬ 
tal plane. Both arms 
are provided with 
damjw, which may lie 



Wit <# horiwntal rotation. 
, ,n» waMlu* at steel barrel*. 


locked In jiosltlon so ns -to secure the 
unwelded body firmly In position The 
tosly on one arm to welded by the iwwer- 
drawn bolder of the two tori lies While 
tills to going on. the welded lush on the 
other arm 1s released by an attendant, and 
an unwelded body pul In position When 
tile welding on I he firs! arm Ims been e 
pleted and the welding apparatus bm-ked 
out of the way, the double-arm Is swung 
round through an nic of ISO degrees, when 
welding begins anew. In this way, the 
machine to operated almost continuously, 
Two men arc required—one on the welding 
side. When • certain weight of work is to la* handled, a skilled oiierator or the foreman 
e other high-priced man will settle ujsm the sizes of torches, upon tlietr exact 
position*, and upon the rate of movement. These matters determined, a com para 
lively cheap man can run the machine. The muu who takes off ami puts on bodies to 
an ordinary helper. A typical barrel body will be a sheet of steel three thirty-seconds 
Of an Inch thick, bent to form a hollow cylinder. The edges will have been previously 
prepared by an upsetting or other operation, so that when brought together, edge 
to edge, there will be an excess of metal on both sides. The excess desired Is very 
alight It la needed because the machine operates without the use of welding 
fOda. AU the metal that to used Is already in the work. This elimination of (he 
welding rad solve* at one stroke an otherwise difficult problem. When the fresh material 
needed to ohwe up the Joint to provided the exact amount and exact position of (he new 
material are both cared for effectively. 
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RECENTLY PATENTED INVENTIONS 

Tbeeo columns nr<; ap«o tu nil patentee*. 
Tbe notice* are inserted tiy special arrange- 
meat wltb tbe Inventor* Term* on applica¬ 
tion to tbe Advertising Department of the 
HciiNTiric A Mini CAN. 


Pertaining to Apparel. 

GARMENT HAMMER.—A. But-UWAI.D, care 
of lalilor Kraut. 1073 Madison Ave, No* York 
Till* banger consist* of a cardbolird blank hent 
tu form a head and ihcst with » hook project 
lug from the head Tbe bent cheat portion of 
the hanger holds the cheat portion of the gar¬ 
ment out In normal position, while the head of 
the tmngei Indicates the proportion and style 
of the garment, relatively to the bust of 
normal person. 

Electrical Devices. 

CONNECTING CLU’S FOR KLEt'TKIl'A 
HINDI (TOMB •! 'I Ki-Kin, tare of Mui 
hattan Motor <’o, <18-72 K 131*1 Ht New lor 
The clip here lllmttrated may he aeeurelv fai 
tenet! to Insulating eoudurtm wire, eimlillng 1 
to bi> quickly sud conienhoily stinthed to t 
detached from a binding post or the like I 


CONNKI UNO ClJl’S KIK KLKITBH AL 
t oNin ciiitiH 

consist* of n pair of *prlug pri-sn-d Jure pivot 
nlh toniietted and a ilainp on the phots of 
tin jars, adapted to engage I In hare end of 
til. wire lonrtuetoi together with means for 
closing or opening this < lump 

TKI.IA 1H ' I’ll ItKl'EI VEU - A l’AHODI, 38 
Ma< dotigall 8t, New York Tbe Invention re 
luteH to telegraph receivers producing a ret 
ord adapted to aeluute mechanlmii wherehv 
messages ma.v he recoiled through the scimn- 
tlona of hearing and sight The prlmari oh 
Jeit of the tmeuthin Is the prottsloii of a t< It 
graph receiver adapted to ns mil measiiges on u 
(oiittnuous tape, tile i oust I m tlon being ihaim 
torlzed In a new and linprowal uieuus fur feed 
lug the tape 

or Intereal to Fanners. 

O \TK Ol’ENlNM MEANS— II Sougga, 
Armstrong. Ililttsli t’oluiulilii, Cannda The 
Invention relates to operating means for road 
gates, designed lo be operated by a diivor or 
equestrian, to open the gale and then to close 
the gate after haling passed through The 
mcthanlsm Is such that It mav ho operated 
from either side to muse the gutc to open 
away from the opciator 

nu.VEIIl/.IOJt — J C Minis, Dreyfus, La 
Mr Mire’s Invention inuslsts of a pulveriser 
especially adapted for pulverising the soli In 
the furrow It Is designed to Im attached to a 
turning plow to pulverise the soil as It Is 
turned n comprise* a bar having laterally cx 
tending are shaped teeth, which gradually in- 
< reuse In slse from one cud of the bar to 
ward the other 

Or tleaerul Interest. 

OVKKAHOK FOR IIORHEH —MabET. Bi.ack 
man, 3114 West 83nd Ht . New York The In 
vontlon provides an overshoe for horses whleh 
may be easily adjusted lo tbe hoof of the 
hmse The overshoe la provided With romov- 



ones and extending from tbe bottom of 
form tu tbe, arched top thereof. 

SNOW GUAHD FOB KOOK*.—A. DAN*lm. 
Hagerstown, Md. Tbe snow guard oowdsto 
a plate, metal piece rolhtd to tbe form shown 
in tbe Illustration. Jt may readily be attached 



SNOW GUARD 


roof Preferably It Is used alone, but If 
desired a bar or hoard may he secured to the 
pper aide of the plate, by means of acrewa In- 
rted through the holes In the plate. 

Heating and Lighting. 

ATTACHMENT KOH GAH meters.—j. g, 
A 1K«N. New U-xIugton, Ohio In order to 
unedy the offset caused Icy shrinkage or ex- 
inslon of the diaphragms In meters which dc 
"pend on the pull of a diaphragm to operate a 
da notary valve controlling the passage of gaa 
Inough the meter, the present Invention pro- 
ides an adjustment of the valve operating 
ueehanlsiu to compensate for the variable am- 
dltude or swing of the actuating diaphragm. 

PI10CES8 FOR PRODDFINU COMPRESSED 
tlR MR COMPRKH8ED GAS ESPECIALLY 
FOR (IPER.VTINfi OK LAMPH —W. Ltapgl, 
ilrolemannstrassc. Herlln-Charlottenburg, 
nny Tills process of coinpressing air or 
/or feeding lamps consists In raporlxlng 
quicksilver, ejecting tho vaporlied quicksilver 
into u body of «lr t>r gas to force the latter 
thing with the vapor Into a reservoir to corn¬ 
in'** the same therein, and conducting tbe 
'ompressed air or gas to the lamp. 

Household Utilities. 

TRAY.—M. Tt. SoLOMOX, care of American 
Tray Co., 33S Mercer Ht., New York, N. T 
The purpose of the inventor is to provide a 
y arranged to permit of conveniently as- 
ibllng the tray, bottom, frame and rail¬ 
ing and fastening the same together without 
csortlng to soldering, at the same time form 
ug an exceedingly strong tray which Is also 
eat mid ornamental 

DRIP WATER SAFE - J. J. Hickey. 2130 
a-xlngton Avenue, New York, N. Y The In- 
cutlou relates lo sanitary engineering and baa 
particular reference to improvements In plumb¬ 
ing apparatus associated particularly with lco- 
uxes, refrigerators or tbe like. It provides 
very simple drip water reservoir or safe for 
efrlgerator* which mar readily be applied 
o or removed from the mala waste pipe wltb 


t tbe i 




CREASING IRON - H W I’OOUE, 1748 
North Cbnreh Ht, Decatur, 111 The lrvontlon 
relates to Irons for creasing trousers, coats and 
other garuieuts nnd provide* tbe Iron wltb 
opposed metnliera between wld, b the porttoD of 
the garment to he creased Is received, the 
members being provided with guiding runners 
to assist the user In guiding the iron 

Machines and Mechanical Devices. 

TRANSMISSION DEVICE.- -J. W. HowEgT, 
Darlington, WIs The Invention provides a 
transmission device with an Interposed spring, 
affording a cushion between the driving pulley 


TRANSPOSING DEVICE.—J. VaCCAOG, <M- 
ceasad; PiMto Vaccaro, *d*Int*t«*tar, T9 
KnwMIn St., Bristol R. I In Utoerto *#■ 
mlt vt playing a pU« os to* *R*o a half 
tone, whole tone,, or ssrwal '-- 





transfobinr mechanism you pianos. 

posed between the keys and the ahsttoet of the 
>luao action. A locking device la provided for 
ngaging the rear ends of the key* to bold 
them In lowermost position, and tbu operating 
means for this locking device forma a locking 
device for tbe abtftable connection. 

Prime Eettn wad Their Aeeenertee. 

CARBURETER.—L, R. MlUJW, Ja., Dodge 
City, Kansas. Mr. Miller has for bis object in 
this invention to provide an improved car¬ 
bureter having a movable mixing tube, so 
shaped and moyod that It acts as a throttle 
and la connected to the usual throttle operating 
mechanism and Is operated in the same manner 
i tbe throttle is oporatnd. 

VEHICLE POWER PLANT.—B. K. Howe, 
El Centro, California To provide a simple 
transmission between tbe motive power gen 
ir and the wheel* of an automobile, Mr 
Howe baa Invented a vehicle power plant, gon 



eratlug and using compressed fluid, which does 
* * require a large number of mechanical ele¬ 

ments for Its transmission. The plant cow 
prises a rotary explosive engine, a fluid com 
preaaor and a reversible fluid motor for pro¬ 
pelling the vehicle 

Railways mud Thalr Accessories. 

STREET INDICATOR FOR CARS—F. H. 
WKBHTkX, Marvell, Ark. The Invention pro¬ 
vides a street Indicator in which the names otj 
successive streets are printed upon a I 
which is moved by a step by step n 
anlsra. When a car passes a street, tbe l 
of which Is not to be displayed, each i 



able soles formed with calks arranged to pre¬ 
vent slipping. The calks may 
material that will not Injure pavements and 
yet will furnish a good footing under all 
dlttnns 

ANTI FREEZING OUTLET VALVE FOll 
TANK -J W WHIM’, rare of I. D Ratcliff. 
Decatur, Texas. In cold weather much dim 
culty Is experienced with the outlets or tnuks 
and the like which are apt to become froaeii 
This in obviated In the prescut Invention l.v 
providing an air space about the valve stem so 
that no water comes into cantacl wltb the 
Stem or rod at the level of the water in the 
tank. 

VENTILATING SHOE OR SL1FPBR TREE 
—W. A. Nicklrss, care A. Stelnhardt A Bro 
860 Broadway, New York, N Y. In order to 
ventilate tbe shoe or slipper thoroughly and 
prevent undue shrinking of tbe leather this 
treo It mad* wltb a toe or a Vamp form bay¬ 
ing longitudinal panooge* beginning at tbe 
back of tbe form and ext ending forwardly and i 
vertical ’ * *" ““ 


SU0CK-AB80RHll>m ruu.BY, 


end the shaft actuated tlierehy It I* particu¬ 
larly useful In driving cream separators or 
dynamos requiring very steady speed and may 
be employed with an Internal combustion en 
glue, to uhsorh the shock due to tbe periodic 

HAW HIIARl’KNER.—-P. HtMINOSR, Klll- 
awug. New York The Inventor alma to Im¬ 
prove the construction of saw sharpeners and 
increase their efficiency without unduly com¬ 
plicating tbe mechanism employed With tbs 
improved device tbe handling of the saw il 
greatly facilitated and the placing of tbs »» 
teeth for the purpoee of operating upon them 
I* rendered specially accurate. 

FlItKlt SEPARATING MACHINE.—M, S. 
I’aukk. Kox 641. Ml i’aso, Texas. Tbe Inven¬ 
tion relates particularly to a machine In which 
the separating element travel* Hater thou ttH 
feed crushing roll, bnt slower than the drawing 
roll, so that tbe butt end of tbe plant stock 
can bo effectively acted upon by tbe separating 
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STREET INDICATOR FOR CAM. 

* Jwc ate In a pod (ton to‘I 

be practically skipped, although tt may W-f We ea in every branch -of-i 
" ’ “■ “ *“ “* “ work. Our staff la compeasd.pf 'j 

olectrlcal and chemical i ' ’ 
trained to prepare and ,‘p,^ rl7W 
applications, lrreapectin.uf «**.«„ 
of the subject matter involved, > 
Hall ted, technical, or scleuttflc'k 
qnlred therefor ’ 

W# also have i 
world, who assist 
and trade-mark a 


the band 

Ing mechanism cornea Into play when the 
roaches the end of It* ronto and starts upon ltt 
return trip, 

RAILWAY-SPIKE —L. WDCHSUtx . twf 38. 
Hcttlkca, 19 West 118th St., N, Y. ThajRhaSk 
of the spike la divided loto a number, W-pcpt* 
adapted to he deflected outwardly Xtxf up¬ 
wardly when forced into a railway tie, A 
spreading member U provided which la Adapted 
to lit la a bored out socket id tb« On eo 
as to caaae.&o pothts to’ba deflected with the 
least potalW SMrttlatlon of wood. 

AUTOMATIC RAILWAY OAT*.—B, Ooau- 
LOT, god W. met Bt, New Yoek, ,N. Y. Hy- 
drauMcuily operated gate* for rallread cr : - 
tod, adapted to be automatically ctond he. 

M uppruueWw tnto aud opesed after the, 


adapted to be engaged by. a u 

the track, while tbe ee»aHbr'..v. r ._ r - 

wltb a plunger that opelktee goto. 

vehicles ud Ttxeto Aeceoae n to 

snow flow — w. it. Mum, at i 

Maine. This invention provhM* eowottag 
for taking up tho anew and eauslur * 
raised und doflcitod to the aide of 

It remove*-*— r ~~ 


auMoctitid 
I adapted to 


IMPROVED BMOW FLOW. 

and the like. It 

with the rotary i-—- 

gather the snow to tbe latter, the said means 
being arranged for adjustment to the toed 
level, or to leave a “comb" In the road center. 

WARDING DEVICE FOR AUTOMOBILE*. 
—H T. Koan, Central Valley, N. t. The In¬ 
vention constats of a sponge-holder which may 



WASHINO DKVirE FOR AI TOMOnttXS. 
readily bo applied to the noaile of a bone, for 
washing an automobile, so that tbe sponge 
will be directly In line with the stream of 
*Ktcr Issuing from the noxxlo. and may. When 
desired, he thrown out of thta stream, to per¬ 
mit the stream to be played directly upon the 
parts to he wished. 


REHIGN FOR A VHHK’LL 
WonnsMAK, 89 8 Main Ht., Asbury Park, N. J. 
The design covers a frame of rectangular term 
coupling two bicycle forks. Tho frame Is at¬ 
tached to tbe beads of the forks, while there 
Is a spacing member secured to tbe forks at 
their lower end, and diagonal bracing members 
running from the bead to the center of tbe 
spacing member. 

DMH1GNH FOB TUMBLERS. OOBLBTS, 
JUGH, OR HIM1LAR ARTICLE*—W. ». 
iluHTve, care of E-onomy Tumbler Co.. Mor¬ 
gantown. W Vs. Mr. Hunter ha* obtained 
three patents on ornamental designs for tum¬ 
blers, goblets, Jugs, and the Ilk*. The deftgn* 
consist of orosmentat hands adapted to be ram 
around the body of tho vessel. One af the de¬ 
sign* provides for s band of leaves Interrupted 
at Intervals by a conventional dgnre Mid a 
spray of flowers. A second design coast*ta «f 
a conventional chain or rope effect under 
wblcb there is a wavellke band- The third de¬ 
sign consist* of a band made np of conven¬ 
tional flowers In the form of scrolls, With a 
band of leaves above and a draped effect below. 


Norn.—Copies of any of these patents will 
be furnished by the UcilUTtftC AMkhtCAIt for 
ten cent* each. Flaaue state the bum ptftht 
patentee, title of the Inventlon-,.and dot* of 
this paper. - “ 

,Wk wish to call attention to thi 









The Extra Value in the 
Industrial Motor Built by 
Westinghouse Electric 


C'XPBRIENCEP engineers 
« will tell you that electrical 
equipment is one of the few 
things that cannot be purchased 
by appearance, inspection or even 
by testing. 

It is especially important that 
manufacturers who are now 
ready to install electric motor 
drive on the machines in their 
factories know that the most im¬ 
portant part of a Westinghouse 
electric motor is the part that 
cannot be “weighed”—the engin¬ 
eering ability that has been put 
into its design. 

It is the thing that makes the Westing¬ 
house Motor designed for some particular 
purpose do its work even better than human 
intelligence could direct it — that makes i\ 
economical of current—that gives it the abil¬ 
ity to handle large overloatte when neces¬ 
sary—that makes it always ready to start 


at any time and run as long as wanted — 
that makes it give good service for years in 
spite of hard knocks and rough treatment 

The Westinghouse Organization is prob¬ 
ably unique in its engineering department. 
All the money in the world could hardly 
have brought these men together. There 
are certain ideals and standards of work in 
the Westinghouse Electric Organization 
that must appeal to the highest type of 
engineering mind. The Westinghouse 
engineers are known all over the world. 

This extra brain-service goes with every 
piece of electrical apparatus that bears the 
name Westinghouse Electric. It aids in 
the selection of machines that are best 
suited for your particular business, Mr. 
Manufacturer. You do not have to stand 
the burden of experiment, for the West¬ 
inghouse Electric Organization has gath¬ 
ered the most complete written data on 
industrial electrical installations ever gotten 
together. 

Before you even plan, talk to a West¬ 
inghouse Electric man. 

Address Dept AJ. 


Westinghouse Electric & Manufacturing Co. 

East Pittsburgh, Penns. 

Office* In 48 American CKtes Representative* all over the World 





















SCIENTIFIC AMB8CA8 



Sears, 
Roebuck 
and C oV 
Greatest 
Triumph 


T IE Harris 
is stand¬ 
ard in size 
and shape; has 
every feature 
that makes for 
neat, rapid, 
efficient work. 
Trial costs you 
nothing if the 
Harris doesn’t 
Satisfy you in 


HARRIS S 3 ll 

I \ linni C. cash and time^H 

I VIjIBLl payment offers* 

Typewriter 

SOLD ON 



Just the thing for rannlng 
• lathi, drill, tow, loo eroam 
froozor, waehing maehlno, fan, 
tawing moohlno, auto air pump. 

ThlserwriueflUaaloogfelt wsnt, No work- 
■bop la oomplete without power and no 
workshop can afford to be without power 
when the KMP1KK can be purchased for 
almust nothin*. A child ten years old 
should learn to operate It In thirty minutes. 
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OUR PROPOSITION 

zssstz ,s ess or.ro,«a£S3 

swath for Sts ttxinUM or MO In sll. 

kiMph* tsvslty Bo., Dopt I, Walsrias, Iowa 


AS A PROFESSIONAL MAN 


you may find that technical magazines take up moM of your leading time. If you want to 
keep in touch with politics, literature, art, and all the manifestationo of modern life, the one 
non-technical magazine for you is The Forum. 

THE FORUM 

interests the thinking, creating people of the world, people who believe in ideals; people who, 
working in the present, realise their dependence on the just and their relation to the future. 

He prkt k 25 d*. rm/0, A ibtt mmtHu trial kr 82 ek. 

MTrCHELL,KENNERLEY ^ Publisher, NEW YORK 



The control ot the machine Is 1; 

pie. The aaeeat ts made ,hy 1 '_ 

downward and forward on the atetitag-: 
wheel; the descent by pnlllng the wheel' 
backward And upward. Steetin 
right to left is accomplished hf 
the wheel from right to left, ehafltiiy to 
steering an automobile. Lateral balance 
la gained by operating a second wheel te 
conjunction with, or Independent of, the 
steering-wheel. 

The landing chassis is very simple, com¬ 
posed of two wheels and a skid. The 
wheels are mounted on V-ahs 
and suspended on twin coil-springs, lying 
parallel with the body of the machine. 
After leaving the ground the wheels are 
folded upward aud inward, disappearing 
through apertures in the body of the ma¬ 
chine, which are closed by sliding doors. 
The wheels are folded by worm-gears 
operated by the feet of the aviator. 

Three-bladed propellers are employed. 
The motor turns 1,000 revolutions per 
minute, while the propellers turn TOO J 
revolutions per minute. Propellers are] 
mounted on the entering edge of the main 
planes, five and one half feet from the 
sides of fuselage. This plan gives the 
tractile power ai the points most needed. 

The seat of the observation officer can be 
turned from side to side or raised or low¬ 
ered, similar to a piano stool. This method 
of mounting the seat affords a wide scoim 
of vision. The machine-gun of demountable 
form, which may be raUed or lowered 
turned from side to side, is mounted on 
the cowl, directly In front of the observa¬ 
tion officer. Two port-holes are built In 
the bottom of the fuselage just below the 
pilot and observation officer. These open¬ 
ings afford a splendid view of the under¬ 
lying couutry Bombs may be dropped, 
the machine-gun tired, and pictures taken 
through them. These port-holes can be 
Closed with sliding stoel doors when neces¬ 
sary, for protection from the enemy. The 
muchlue is fitted with regulation wireless 
nutllt. The electricity is supplied by a 
generator and storage battery, which also 
supply the Hourcbllghts when flying at 
night. A small ruin-vision wind-shield Is 
fitted to the cowl Just in front of the 
[Mints, which gives good protection during 
high sliced nud stormy weuther. Gas and 
auks are mounted between the pilot 
and motor over the center of pressure, ac¬ 
cording to stnndard practice. Rubber rope 

chain is used to transmit the power 
from the motor to the propellers. Gen¬ 
erous sized air-cushions are used to uphol¬ 
ster the seats and coCk-pit of the fuselage. 
These will protect the aviator and passen¬ 
gers in case of a hard landing. All instru¬ 
ments that assist the aviator are placed 
direetly inside the cowl In front of the 
pilot. 

Weaving Real Persian Rugs 

(Concluded from pace )>H ) 

a pile thread i Is left dangling between 
the warp thread* a, o' in front of the 
crossing o'. The warp threads a. a' 'are | 
now returned to normal position, an shown 
In Fig. 5, whereby the loose end of the 
pile thread l extends downwardly on the 
outside of the warp thread o, is looped | 
over the warp thread a, pai 
(he warp thread a, n‘ and around the 
other warp thread a 1 to then extend up¬ 
ward on the outside of this warp thread 
The tuft yarn tube h is now again 
liaused downward between the now paral¬ 
lel warp threads a, o’, as shown in Fig. 6, 
to complete the I’craiun knot, and while 
the tuft yarn tube h is in this lowermnet 
iKxdtlon, the pile thread is cut by a trans¬ 
versely moving knife k, after which the 
tuft yam tube h rises to uppermost posi¬ 
tion. One, two, or more weft ot binding; 
threads l are now passed through the 
opened shed and the Persian knot and 
weft thread are beaten home by the lay. 

The selection the yam tubes carrying j 
the differently colored pile threads i to 


anistn, the perforate cards of which may 



Distilled Watt 

For All Purpose* 


r Laboratories, schools and colleges, boe* 1 

pttais; clubs j bottlers, menumeturiag 

end wholesale druggists, medical menu- J 

fketurers and all other users may 

have absolutely pure water at tri 

cost with a . 

Me Wakr SH 
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Ferule fay Munn & Co. Inc., end «H BM.iriwfcp. 






































b* MpBRted as tqvtntofits ot the toHm 
.MnetixaeA by m ©rfwtf*! waaraw. The 
M hx» 1# wholly atrtomatfft end «t each 
operation, as above described, a whole 
taw at pile knots is 


.Protection 
for the Home 

The stmaqs* done of husbaod and wife la dn 


wodd healed to know how best to safeguard d— 
TWwtC wort, herd, toa-ia tW feme-wad » 
•geefe feevMtod with bar M*ed » sound « 
Mrsneeprcaactwo, Nek at that o faaadby 


The Postal Life 



Nowada y* thoughtful people talk Awe thin*, over 

Why Not Investigate? 

71m Portal Life am ail the atoac’ 

WWa Ufa, UMUad-PayaMat Ufa. 

Mat-life, CUd’a Wetfas* afe Mas 
m pttl fetfe that you will ba fe wsstad mow in . 
Heatttr hseeaaa fdlkj —the Coatraot that will pro. 
ride a rtfuiar msatUy betas far Ufa. 

Write the Company (or Official lafannatJaa. giv- 
in* data «f hirth of both husband and wife. aUo 
ee t apallto. The Company will eend lull particu¬ 
lars, and then you can talk it over together. Pitta* 
mtsstkm the SCIENTIFIC AMERICAN June 6. 
Neageatw* ha Mat teviatt yea; the benefit of thia 
cammadoa goaa to yaa became you deal direct, 

POSTAL LIFE INSURANCE COMPANY 

wn. a. MUMt, Man 
LI STREET NEW YORK 



Uea and repalra are the requisite* 
of a perfect water system. Bngio a are 
often a eooroe at annoyance. wladniUa 
depend entirely upon the wtna, and hand 
pnaptug ia enough to drive anyone off 
tfelum. Be absolutely free fewa all 
water .apply troubles—Install a 

RIFE RAM 

• ntrt*«Mbta^sueMat MeaaafemWrt aae tea 
atWehm eretem. *ta» yea ssa ee-oaeaw with 
jaa tsUWsr U mm Mm aknta aa ymtum. 



write mm» rnSSSTS 
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la color to a predetermined dealt* 

What a very indoatrloug Oriental 
wearer can weave In about a year this 
loom accomplishes In a atngle day, and 
coaaeqnently the product made by this 
loom can be Bold considerably cheaper 
than the hand-made product, ootwldertng 
the quality of the material as being alike. 

The power loom shown la our Ulnstrn- 
tion weaves a rug 10% feet wide and of 
any length, according to the design. It] 
was built by the Crompton and Knowles 
Loom Works, whose faith In the Inven¬ 
tion was largely Instrumental In achieving 

The Importance of this Invention of Mr. 
Dalkranian was early recognized by the 
late Mr. Nazar CoStikyan, founder of the 
well-known firm of Oriental rug Importers, 
Costlkyan Bros, t Co., ot New York city, 
and through Mr. Ooetikyan’a financial as¬ 
sistance and thAt of his son, Mr. Mlhran 
N. Costlkyan, the Inventor ’ 
reduce his Invention to practice. 

Summary of the Eighth Report of 
the Carnegie Foundation for the 
Advancement of Teaching. 

T HE eighth annual report of the presi¬ 
dent of the Carnegie Foundation for 
the Advancement of Teaching, shows a 
total endowment of *15,325,000, and an 
eif tend It ure for the year ending Septem¬ 
ber 30th. 1913, of #85K,431. Of this *51!),- 
440 was distributed In retiring allow¬ 
ances to professors, and IWd.lMll in pen¬ 
sions to their widows, a total ot *000,381). 
Thirty-three allowances were granted ilur- 
the yenr, making the total In force 
403, the overage annual payment to un 
Individual Iteing *1,703. Hie total dis¬ 
tribution from the beginning has been 
*2,030,027. The educational work of the 
Foundation was separately endowed lu 
January, 1913, by a gift of *1,250,000 from 
Mr. Carnegie through the Carnegie Ooriior- 
atlon of New York. This liody, which Is 
endowed with one hundred and twenty- 
five million dollara for “the advancement 
and diffusion of knowledge and under¬ 
standing,” has five ax-ojfUHa trustees, of 
whom one must nlwuys be the president 
of the Carnegie Foundation for the Ad¬ 
vancement of Teaching. 

In connection with the Foundation’s 
work as a center of Information Concern¬ 
ing pensions, the president discusses pen¬ 
sion systems that are maintained by half 
a dozen colleges, the development of new 
systems at Brown University, the Rocke¬ 
feller Institute, and the American Mu¬ 
seum of Natural History, the new feder¬ 
ated pension system of the English uni¬ 
versities, and the propped system for 
the clergy of the Episcopal Church. 
Among pensions for public school teach¬ 
ers the report discusses the misfortunes 
of the New York city system, and com¬ 
mends the plans of the new Btate system 
In Massachusetts. 

Much of the reiiort Is devoted to the 
development of the educational work of 
the Foundation Into a separate Division 
of Educational Inquiry. Its recent work 
includes a study of education In Vermont 
at the request of the Vermont Educational 
Commission, of legal education at the 
request of a committee of the American 
Bar Association, and of engineering edu¬ 
cation at the request of a joint committee 
representing the national engineering bo- 
detieu. 

The study of education In Vermont 
already distributed, represents the first 
survey that baa been made of a State's 
educational activities as a whole. The 
study of legal education has been begun 
by a first-hand Inquiry Into the bar ex¬ 
aminations of every State, a special study 
of legal teaching by Prof, Josef Redlich, 
who came from Vienna for the purpose, 
and by a personal examination of each 
[of the 100 law schools in the country. 
[Flans for the study of engineering educa¬ 
tion are now being eomplked. M* earlier 
Mrttonal week of the Vkrimdattoa 1st 
UotlBued In tin report by eesunendatloo ] 
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-,-,— „_ In the process of manufacture the 

power of Niigata Fall, and the great rapid, at 8ault 8ti ” ' - 

-* formed into electric current, which in turn Is c 


This heat is used to maintain the highest temperature 
in the hundreds of huge electric furnaces bhich tun 
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How To Get Hie Utmost 
From Oils and Gasolene! 

The S. F. Bowser Company has solved the problem for over 
a million users of 500 different Bowser Oil Storage Systems- 
from users of the simple equipment for the private garage to th. 
master Storage, Circulating and Filtering Systems lor giant 
power plants. 

In these places, as well as In stores, dry cleaners' plants and 
wherever elle oil is used. Bowser systems ere keeping all oil 
products free from contamination and mishandling. 

Every drop of gasolene and oil that cornea in is conserved. 

Every drop automatically measured as It goes out. Every 
drop recorded. Every drop full strength. 

And with ail this is utility, safety, convenience, economy 
of Aoor space and a new atandard of efficiency—all Bswssr- 

^eOHSEfe 

Safe (MI Storage Systems 


ground safe and sound. No waste, 
s, theft or lots of any kind. Nopowcrgone 
danger from explosion. No oily floors. No 
dling. Keeps the "gas” in gasolene. Easily in- 
italled. Also portable units for the safe, efficient handling of 
gasolene and lubricating oil. about the garage. 


evaporation, spillage, th 
up in vapor. No dangr 
careless handling. Ke< 


ment keeps kerosene and all oil products free from waste and I 
danger, and away from other merchandise. None of the old- f 
time discomfort, hazard and "guess work,” In faritoricw 1 
Bowser equipment—from Departmental Unit* to the Individual I 
and Centralized Circulating and Filtering Systems— aompet care, 1 
accuracy and economy in the handling of all ails. Oil can be 


efficiency 


accuracy and economy 
used over and over. Save 
.eep oil off the floors. Keep men 
visiting at the oil barrel. Make for added 
mey and economy every way. 

Thirty Years Experience Yours 

I „. Bowser solve your problems ofolletamSc end utility. 
Use the coupon. No chert# Noobllietion There Is lust 
the Bowser system tor your very neejs heslly Installed, 
CosISOM)!. Savlnl freer Bowser eoulpment keeps tsh 
on the precise use of whatever kind of oil you use, whether 
kuoleee, palat oil, lubrtcents, etc. Bend the coupon today. 

9,F.Bowser & Cosine. 

Fert Wsjmu, Maas, U. 5. A. 
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AROUND THE WORLD 

THROUGH THE PANAMA CANAL 

Two Grand Cruioeo bjr Suker Ships 

“CINCINNATI” January 16th, 1915 

AND 

“CLEVELAND," January 31»t, 1915 / 

From New York to the principal cities of Jthe world—including a visit to / 
the San Diego (Cincinnati) and Panama Pacific (Cleveland^ Exposition / 3 A. 

135 DAYS 3900 UP /-\V- 

HAMBURG-AMERICAN UNE 

41-45 Broadway, New York 

/ knows lecturer, E. M. 

Philadelphia B«lon Baltimore P.tohumh 

New Orleani Minneapolu St L-ouii San Frawuco / o,i_ d^j. i. 

Chlc »(('‘ Montreal / H. A. L., Traral Record Dept. 
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Do 300,000 
People read 


TECHNICAL WORLD 
MAGAZINE 
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thaarantant romance tntha World 

Is the atary of msn’e oe as nlnas 
||U to wm'w and uao the 
m yrto d toroos of nature. 


CHICAGO, ILL. 

U* 3 . Aaj. 



EVERY MONTH? 

Because— 

it tells them of something real 
that has been done by real, liv¬ 
ing men and women; because 
it is always more fascinating 
than fiction. 

Get a copy today— 

On All News-stands 15c a Copy 

% M*a ilbo b* xw* 


t the smart toad«wy « «««» «*.j 
mm reqateatoeniR tmtrG totfb ataft* 
U>n end flexibility. The need for farther 
npravement Is shown by the fact that 
my 56 pt>r cent of the students now in 
ur colleges tire hlgh-school ifPBduttt.es. 
rhe decrease in the nurolier of medical 
ehools in the country from M2 la 1M8 
o 115 in 1918, aud the rapid improvement 
f the better schools are commented upon 
pith appreciation. A general study of 
he problems of the State regulation of 
ilghor education is illustrated by a de- 
ttlled account of the recent crista to edu- 
ntlonal affairs In Iowa. 

The reiHirt further presents a study of 
he financial status of college teachers 
» compared with the situation presented 
n a similar study published five years 
igo. The ordinary salary of ft full pro- 
essor In the Institutions associated with 
he Foundation is now *3,000. Iturlng 
lie lost five years the salaries of instruo- 
ors have risen by about *80; those of 
uulor professors show a gain of from 
120 to *225; those of full professors 
how an Increase from *125 to *850. 

The reisirt concludes with u frank erltl- 
lsm of contemporary college catalogues, 
t is accompanied by the annual report 
if the treasurer. 

Alum in Foods 

T HE much-mooted question of the ef¬ 
fects of aluminium compounds on the 
nutrition and lust 1th of man forms the 
subject of n m-ent rc|sirt by the Referee 
Board of the V. N. Department of Agri¬ 
culture, the subatnuce of which is pub¬ 
lished as Bulletin No. 103 of that depart¬ 
ment. The coiicliiHlons of the lioard are 
supported by the results of three sets ofj 
extensile exjierlinents on human subjects, 
conducted inde)iendentl.v by I)r. Russell H. 
Chittenden, of the Sheffield Scientific 
School; I>r. Alonzo E. Taylor, of the Uni¬ 
versity of Pennsylvania Medical School; 
and Dr John II. Long, of the Northwest¬ 
ern University Medlcnl School, all of 
•hom are memliers of the board, 
though alum is used 111 making pickles, 
preparing maraschino cherries, etc., the 
amonut that thus enters Into human diet 
Is very small com | wired with flint con¬ 
sumed In baking powders; hence the at¬ 
tention of the board was directed chiefly 
the effects of ulum Iwklng powders. It 
ap|iears that "a saline cathartic residue 
results from the reaction of every known 
form of talking jaiwder now commonly 
employed,” and when snch imwders 
used In large quantities—e. g., when a 
person subsists mainly on baking-powder 
biscuits, ns may happen In camp life—the 
cathartic effect would Ik- noticeable and 
ultimately Injurious On the other hand, 
the nuiount of such powders used in an 
ordinary domestic diet Is found to have no 
such effect, and does not In un,v way Im¬ 
pair the nutritive value of foods. “In 
short, the board concludes (lint alum bak¬ 
ing powders are no more harmful than 
other liuklng powders, lint that it is 
wise to la* moderate In the use of foods 
that are leuvenedi with baking powder." 

A Remarkable Series of Synoptic 
Weather Charts, showing the meteoro¬ 
logical conditions over the southern 
phere south of latitude 30 S for each day 
from October 1st, 1901, to March 31at, 
ltKM, lias just been published by the Royal 
Society of Loudon as a volume of the 
scientific results of the National Antarctic 
Expedition of 1901-04 The data on 
which these charts are based were gath¬ 
er* d from vessels of all kinds, 
exploring ships, as well ns from the 
teorologlcHl observatories and stations of 
the lands surrounding the Southern Ocean, 
aud cover about one quarter of the earth’s 
surface. No aucli charts have ever before 
tioeft published for the southern 
phere. Their preparation has been In 
progress for eight years at the Meteoro¬ 
logical Office, In London, under the 
tion of Commander Campbell Hepwortb, 
marine superintendent. 

TV War Department is reforesting ft 
large area Bear Fort Bayard, Naw Meg- 



it omit free as roqftsH. T*tt. .WMWje '• 
method., term*, sto. mi ysnsyn.. to aMurft WTBt' ■ 
TRADE MARKS. FOREIGN PATKNTReta. 
All petente secured tfcmtoft M W * M f»iM ‘ 
without eoet to the retcrtl*iwtfce KTENTIFIC 
AMERICAN. Al 

MUNN y COMPANY 

361 BROADWAY. NBW YO*|t 

Breach Office. 625 F Street, WsAlngtoew D.C. 


Classified Advertisements 

AM .reS; mSs%toSK 


o remittance. 


AN OLD ESTABLISHED DON 
in UborH»vina dovtom suited tar u 

ssssa^BESsfe 




Adtirtas Oi 

rOK 9AI 

THREE PATENTS FOR S 

A Hunt Bobbin (Tlmnor Device 
ich to Inmneiulva to run Used 
i. Swim No. SSS.97H, n shuttle wt 

Strop mode of Oi 



Laboratory Supply Co . IS* StowHlTllocneeMr N.y! 


WANTE! 


r Supply Co . las stow St 

•ITUATION WANTED 




INQUIRIES 


aSMSa!«w« 

fay Vim No. MM. Wonted tt 



Mileage In tnuuM. ******'' 

































Scientifically 

and 

Practically 


UNDERWOOD 

Represents 

Supremacy 


Proofs : 


Holds Elliott-Crcsson 
scientific medal for suprem¬ 
acy of mechanical con¬ 
struction. 

Holds every record for 
Speal. Accuracy , Stability. 


UNDERWOOD 

“ The Machine You Will Eventually Buy ” 


Patent* FOR Debion. By William L. 
Symons, LL.M., Member of the Bar of 
the District of Columbia, Lecturer on 
the Law of Trade-Marks and Patents 
for Design k, Washington College of Law. 
Washington, D. C.‘. John Byrne & Co., 
1014. 184 pp. Price, *3 net. 

The rapidly Increasing Importance of the sub¬ 
ject of design patents require* that more attention 
and thought be directed to that branch of law 
and Patent Office practice confessedly not yet 
well settled and understood. The need for a 
treatise In which the provisions of the statutes, 
regulating the Issuance of design paten* and the 
subsequent enforcement of the rights acquired 
under them, are analywd and considered hi the 
light of Court and Patent Office derision*, has 
been supplied by the author. The text Is arranged 
under six main headings, Into which this subject 
can lie logically divided for easy reference and 
atudy. aa follows Design Patent Statutes. 
Rubject Matter for Design Patents. Invention. 
Novelty and Infringement. Application* and 
1 .otters Patent, and Procedure In the Patent 
Office Under each of these headings, or main 
divisions, the author ha* earefully selected and 
grouped a large number of leading and dectatve 
derision* rendered by the courts and the Patent 
Office, with a clear and full discussion and analysis 
of the most Important of these. In grouping the 
decision* which are controlling on one or another 
feature of Design Patent Practice, the author 
was guided by the belief that the opinions ex¬ 
pressed by the courts and writers on this subject. 
If held up and examined side by tide and the exact 
points of existing differences noted, would load 
to a clearer and better understanding of the 
particular questions Involved. This book It but 
the third of Its kind published In this country, 
the second appearing In 18S9, of which Sector 
T Fenton. Eaq . of the Philadelphia Bar. was the 
author The pioneer work was written and 
published la 1S74 by William S. Staunonds, 
former Oommiastoner of Patent*. There can be 
little doubt but that "Patents for Design" will 
meet with favor at once, and that it will be of 
Inestimable value to ail Interested in It* subject 

La Ltmifcnx Electhiqtte et sb« Differ- 
enter Applications ao Theatre, in- 
etallation-et ontretien. Par V. Trudelle, 
filectrioien. H. Dunod et £. Pinat, Edl- 
teure, 47 et 49 Qtiai dee Granda-Augua- 
tine. Paris, VI. In-8 de vi-205 paces, 
avoc 80 fig. Brocbd. 10 franca; Car- 
tonnd, 11 n. SO. 

M. TrudeUe ha* written a very practical book 
on electrical theater lighting for the architect or 
stage manager. There are only too faw book* 
upon a (object which 1* unfortunately (till re¬ 
garded a* recondite The UlumlnaUog engineer 
has been so diligent In attacking the problem of 
house lighting that he ha* not as yet devoted muck 
attention to stage Illumination. Even If he were 
to do *0. it I* doubtful If he would succeed v«y 
brilliantly: tor the Illumination of the stage de¬ 
mand* a technique of It* own sod a knowledge 
not only of electrical engineering, but also of 
theatrical effect*. The author ha* bad a very 
wbl# e xperience which is reflected to every, 
chapter of bfe book Be dtscurees not only the 
effects to be sought, but also tbe machinery by 
watch the (Beets are obtained, 


gives better light (more complete illumin¬ 
ation) with * saving in current consumption 
and the employment of fewer light auks. 

It it all in the fixture—so constructed that 
the bowl (see illustration) diffuse* and the 
depotttbed plane above the bowl reflects— 
result, a shadowiest, white, uniform, toft 
light over the widest area. 

Aloft—lb* high eftoteny "NHroten Use" esn be 

For 60 Dan 

lnyw it Ubta ry.fcUlhnl room, ball, nutoots w yrtttoc saw— 

S SMl«r*»m* in*aUtht ifsUr-iiy k*0 dlyr^fiwt «s!!t 
factoiy return it on* Set your tsonsr back. If mtUAedand ytto 
order Brucolltee tor budneM equipment totollnj tlCO 00 yottr 


*rzst WKtr , * u - 

Luminous Unit Co. 

.w^ , ssr wro, ‘ Av ‘d5 T 4?ar 


Advertising 

Classified 

SPECIAL MANUFACTURING 


MANUFACTURING TO GRDFR | 

Thr Globe Machine t Slp'p Cc 


CLOCK MOVEMENTS 


I i EClRICfll AND rviECHANICAi OtVICr 


inventor'ssUppues. 


.nWiW 

..arin^Min ■ 


rubber He agt a 

PARKER, STEARNS A CO., 
«-W> Sheffield Ava., Rrewhly*, N. \ 

ef ttfflggfjWa 0orU*» Engines. Brevrea 
11114 end Bottkii*' Maolitoeej 

The VILTER MFC. CO.' 

ffM Ctowm. direst, MlhrewtoM, m 















® snrAr:, *pr*r n 7t| 


.mmmmmm Tzaras. 



















































































Advertising ks 
Classified 


ins butter. Thera era echooti to « 
•ra enclosed to boxes to) of the feme 
ward appearance, but the weight* d 


a an advantageous to developing the Judg- 


LATHES AND SMALL TOOLS 



ftSG LATHES 

Far Fin*. Accurate Work 

Stad lor CttolsriM B 

SENECA FALLS MFC. CO. 

MS Stmt 
Ws FUi. N. Y.. U. S. A. 


LATHES for REPAIR WORK 

>y Tanna5nAHUTiiica.ii«Ciiw.nt,th*eMtt,o. X V 

The “BARNES” Positive Feed 

1 Upright Drills 

10 to 50-inch Swing 

Send hr Drill CaUJogmt /jOhN 

w v AWR. mM r.\??y 


(12090) C. H. a*ka: I with to a»k if you 
can tore me answer* to the question* below 
or tell me tn what book I can And them 1 How 
can the force against an object exerted by the Im¬ 
pingement of a ray of light be eateuiated. and how 
meaeured? A. You will find an abetract of a 
lecture by Prof NlchoU. who succeeded to measur¬ 
ing the presaure of radiation, in our SorrLsxBKT 
No. 1S8P, and other valuable articles upon the 
•erne eubject In fiorvtBiiBXT Noe. 1S2S. 1814 
and loss, which we will tend for ten cent* each, 
mailed 2 Where can I get a radiometer (one of 
thoee glam affaire containing a vane-wheel which 
eplne when exposed to light) and what U the co«t 
of one? A. You can buy a radiometer from any 
dealer In physical apparatus. 3 What books or 
papers have yon for sale on selenium cells and 
transmission of light? A We can furnish you with 
many papers on selenium We name Svvvlb- 
mbwt Nos. 1430. me, 1012, 1881. 1883, 1883. 
1897, 1014, and the Soibxtimc Aubbicax. Vol 
102, No. 8, and Voi. 107, No. 21; price, 10 cents 
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Strong Patent 

Diamond Holder 

The up-to-the-minute Holdei—with six 
points and a “shock absorber.” Worth 
knowing about. Send for circular. 

MONTGOMERY & CO.. Tool Mongers 

105-107 Fulton Street New York City 

“Responding to the Call” 


(13000) r. M. H. asks: Desiring to gain 
the date of a few modern Inventions. I have been 
recommended to you Can you give me the date 
and name of the Inventors of the following Steam 
power, electricity as a power, telegraphy, the first 
steam vessel 7 I would like the date of the first 
alphabet. A As a rule, the dates of tho "lirst use" 
of most things are Involved In much obscurity, 
since no mite Is taken of such matters at the time 
Their Importance is not realised by the persons 
engaged 111 the events The history of the steam 
engine Is given In the "Encyclopaedia Hrttannlca," 
vol 28, page 818, which you may And In your 
public library The earliest use of steam for power 
Is described by Hero of Alexandria, about ISO 
11. C The first useful steam engine is usually 
ascribed to Edward Somerset, at least Its descrip¬ 
tion. though perhaps not Its construction, in 1683. 
The first commercially successful engine was that 
of Thomas Savory, patented In 1608, lu England 
Newcommen followed In 1705, and in 1763 Watt 
so Improved Newcranmen's engine as to make It 
really a different machine, anil from Watt the 
modern steam engine Is usually dated But It 
was not till 1820 that the locomotive was success¬ 
fully brought out by Oeorgo Ntepheason, though 
many competitors were in tho field The early In¬ 
ventors of steam propulsion on the water are given 
in Hcibxtivic Ausiticax, vol. 101. No 13, price 
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to plant potato** we* to the ftoA trf 
If planted In the light of toe moon, ' 
tol grow to tops. Dora th* moon h*W Pfflf 
on the killing of pig* tor pofkf Some date* ** 
If killed during a certain time of/ihe to* 
meat will all curl up when fried, other tt 
will not. Dora th« moon hara any effect »*> Sbe 
weaning of children or stock’ Tht* all sounds 


evidence of a scientific nature to show that the 
moon has tho slightest Influence on tb 
or the growth of potatoes, or the oooktog to pork, 
or tho weaning of stock. When you think to it 
that thousands of hogs are tolled every day In tb* 
year, moon or no moon, to the large slaughter 
houses of the West, it Is evident that the packers 
have no respect for the moon In selecting * d*P 
for the tolling of hogs. In the other matter* to 
your Inquiry, the same Is true. Mi 
generally look to the moon tor portent, tor plant¬ 
ing Thor plant when the ground 1* to 

condition 

(13004) A. J. deF. Mia: la yoar issue 
of May 2nd, 1914, page 368, Mr. Henry Norris Hue- 
sell says, "at a distance of 1,2A6 astronomical units, 
or 117 million miles.” J. H Poynting to "Tho 
Earth," page 36, says, "Astronomers use as the 
unit the distance which light travels to one year 
at the rate of 186,000 miles per second, or 5,8 
million million miles " Please set me clear about 
this. A. Your difficulty as to units to astronomy 
U easily adjusted. Both Prof. Bussell and Prof, 
Poynting are correct, since they are referring to 
different units. The "Astronomical Unit" is the 
mean distance of the earth from the sun, and this 
It used In expressing distances to the solar system, 
its latest determination Is 92,877.000 mile*. Prof. 
Young to his "Manual of Astronomy," page 407, 
says. "The distances of the stars are so enormous 
that the radius of the earth's orbit, the astro¬ 
nomical unit hitherto employed (meaning by 
hitherto, in his book thus far) Is too small for a 
convenient measure. It is better, and now usual, 
to take as the unit of stellar distances the no- 
called 'light year.' 1 e„ the distance which light 
travels in a year." Now referring to Prof Poynt¬ 
ing > book, page 38, It Is evident that be is referring 
only to tho unit of the stellar distances, and not 
to distances within the solar system, with which 
Prof Russell was dealing In the article referred to 
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Thomas Davenport, a blacksmith of Brandon, 
Vermont, to 1838 constructed a car which was 
run by a motor operated by a battery, which was 
carried on the car The early efforts In the line of 
electric railways are given to the "Encyclopaedia 
Britannic." vol 27. under the caption Traction, 
Out alphabet Is derived from the Greeks, and they 
are Itelleved to have obtained their letters from 
the Phoenicians The date of this Is not known. 

(13001) L. B asks; On the night of 

April 13th, on a farm about ten miles outside 
Johannesburg, 1 witnessed a perfect lunar rain¬ 
bow It was a dull white to color, and near the 
original there appeared the lower part of a second 
bow As a reader of your paper, I should be glad 
to know If this phenomenon would appear under 
similar conditions, 1 e , a rain squall boating up 
from the west and tho moon rising in a clear sky 
to tho east. In any part of the world, or whether 
It was due to the nature of the atmosphere here, 
as Johannesburg Is situated 6,(XK> feet above sea 
level A Lunar rainbows are not common, nor 
can they he called very rare. The writer has seen 
soverul. They are as you describe, not bright 
enough to show the colors of the solar rainbow, 
unless a faint red and yellow They are some¬ 
times seen at sea. and the altitude of the place 
would have no influence In their formation 

(13002) H. K. asks: Some year* ago, I re¬ 
call reading an article In the Scibntisio Axaxioxx 
on the processes of metaliilng flowers and Insects. 

1 am anxious tn know tho process, and would like 
| to know H you ran furnish the formulas add work¬ 
ing knowledge, or advise me where I can get it? 
A. You wUl find Instructions for electroplating 
flower* and other soft objects- In the Snaxviric 
Awsattux, vol 00 No 23. and la ScrrLsxssT,! 
X0*. JJTJBtoHl 1749, price ten cents each, mailed, j 
MB* toevuettoo* are given to Watt * "Eleotro- j 


gold by the use of a small sloe plate to which a 
■trip of tin Is attached I have used this sucaras 
fully In cleaning silver In a granite pan, but to-day 
a man Informed me that If a person used a pan 
made of any other metal than sloe, the silver 
on the ware placed In tho reasel to be cleaned, 
would be removed and deposited on any part in 
the pan In which the base metal was exposed. 
For Instance, If the enamel happened to be off Jn 
some spot, and the Iron exposed, It would plate 
the Iron over with stiver removed from the silver¬ 
ware; and If a (to vessel was used, tf there was a 
■pot where the iron happened to be exposed, the 
sliver would be plated over it and would continue 
to plate and replate over the silver already de¬ 
posited thereon, thus removing silver from ail 
silverware placed to such a pan with, the sine 
plates for cleaning. A. In the use of the silver 
and gold cleansing process, It Is n ecessar y to have 
a metal dish, or better a metal plate in an earthen 
dish, which is electro-positive to silver. It is net 
difficult to And such metals, sineu silver and goto 
are negative to most of the metals. Presumably, 
most of the solutions employed contain nitrate 
of silver, which Is deposited on the silver article 
by electrolysis, a feeble current being tot up In 
the liquid Thus a plating action to produced. 
The list of metal* given in the "Standard Elec¬ 
trical Engineers' Handbook." price H, is to 
follows' Aluminium, sine. On. lead, iron, oopper, 
sliver, gold. Any metal which precede* stlvoriJW 
b« used, but tho farther away from silver the metal 
It to the ltot. the stranger the act km arm be. ftran 
this it to seen that aluminium to the hestimeittHo 
he had tor the plate, and sine to tbe m*t In vafcto. 
It to also to be s«n that the ptotln* aetkm WodM 
not be reversed by the us* of iron or steel in «to 
dtohtow htohthemaU M tocairtedjw, Utontosg 

if* sheet of atotnintom, with whtch tbe silver 



er, and the flower must fade. IVEEDER 
strike them at all The proto- COUntCTS 
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Buy your sunshine by the barrel 

Fill your factory with it. If your ceilings and walls absorb instead of reflect light you are 
getting only a fraction of the light you ought to have. “Barreled Sunlight” will give you 
ALL of it, lengthen your daylight day and cut down your lighting bills. It will increase 
your present lighting 19 to 36 per cent. Paint your ceilings and walls with 


RICE’S MILL WHITE 

The only oil paint (without varnish ) giving a glossy, tile-like finish 


It will fill your factory with sunshine. It will 
reflect every ray of your natural or artificial light 
flown on to your machinery and into the dark corners 
of your plant. Its glossy surface will not absorb light 
or collect dust, flirt, germs and odors like a flat paint. 
It can he washed like tile. 


Rice’s Mill White will not scale and require 
frequent renewals like a cold-water paint. It will not 
“alligator” and crack under the jar of mac hinery like 
a varnish paint. Jt flows easily under a 4" brush; 
two coats equal three of lead and oil. It stays white 
longer than any other gloss paint. 


The Original Mill White 



Rice’s Mill White made a trade name of the words, ‘‘Mill White.” There is no substitute for it. 
None of its imitations has its elastic, permanent qualities No other paint manufacturer can use the Rice 
process Rice’s Mill White for ten years has proved itself 

unequalled for lllunitnatinp' power, sanitary qualities and low « 

ultimate cost 

Rice’s Mill White is sold direct from our factory, in bar¬ 
rels containing sufficient paint to cover 20,000 square feet, one 
coat. If you have that area of ceiling :>iid wall space to cover. 

Write for Booklet and Sample Board 

A«k for a copy of our booklet 
“More Light.” WRITE TODAY 

U. S. GUTTA PERCHA PAINT CO. 

No. 23 Dudley Street PROVIDENCE, R. I. 
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The Erie “puaher.” largest locomotive in world. Weight, 859,000 pounds; tractive effort, 160,000 pounds. 


The World’s Largest 
Locomotive 

T HE engineers and 
naval architects are do¬ 
ing some big things In the 
way of construction Just 
now, its the recent arrival 
of the “Vaterland” and the 
“Aquitania" at this port 
has shown; and the Illus¬ 
trations which wc present 
of the great Erie freight 
locomotive give evidence 
that In that other great 
Held Of transportation, the 
railway, the engineer is 
also building in ever-in¬ 
creasing slaes and weights. 
This most Interesting loco¬ 
motive has recently been 
completed for the Erie 
Railroad from designs by 
O. R. Henderson, consult¬ 
ing engineer of the Bald¬ 
win Locomotive Works. It 
la the heaviest and most 
powerful locomotive ever 
conatructed, its total 
weight being SMI,060 
pounds. The greatest ad¬ 
vance of this over existing 
freight locomotives has 
been iu the matter of trac¬ 
tive effort. Hitherto the 
moat powerful freight loco¬ 
motive wa« what la known 
aa the Virginian Mallet, 
which, when working com¬ 
pound has a tractive ef¬ 
fort of 115,000 pounds." 
The tractive effort of the 
new ffrle locomotive is 



the place on full tonnage 
trains of tlirce separate 
pushers, as now need 
It will be seen at a 
glance tlail the novelty in 
this locomotive consists in 
the fact that, in addition 
to the two separate engines 
placed under the locomo¬ 
tive proper, which are the 
charadei islic feature of 
the Mallet tyis*, a third en¬ 
gine has been placed under 
the tender, whose weight 
Is thus brought into ser¬ 
vice for tractive effort An 
Interesting feature Is the 
fact that the three locomo¬ 
tives with I heir sets of 
coupled drivers art* iden¬ 
tical In dimensions, all cyl¬ 
inders being 30 inches in 
diameter by 33 Inches in 
stroke, and all having Id- 
inch piston valves and the 
Baker valve gear. Steam 
at, a pressure of 310 pounds 
to the ineli Is led to the 
central pair of cylinders 
The exhaust steam from 
the cyllndei on one side Is 
led to tile forward low- 
pressure jMiir of cvlluders-, 
and that from the i \ Under 
on the opposite side Is led 
to the ufter pair of low- 
pressure cylinders T‘li e 
ratio of expansion is there¬ 
fore 1 to 3 

The boiler Is of enor¬ 
mous proportions At the 
front end il Is HI Indies in 
diiinidci and at the dome 


100,000 pounds, or a direct Old photograph of a Sturrock engine of 1863, with auxiliary engine under the lender. 


pull on the draw¬ 
bar of eighty 
American tons. 
The looomotlve 
baa bees built for 
the puober service 
oh bh 8*mile 
stretch of grade 
oaat «f ffusquo* 
turns*. Fa., wbjfcb 
baa do average 
riae of 56 feet to 
the saSi*. The new 

Trip?** OmT 

pgmtf' tafft take 



litsVv, inches In dlam- 
dci The llrebox, 
of the rudlnl stay 
typi*. Is 103 Inches 
long and 108 
Inches wide nt the 
mud ring. The 
locomotive Is 
tired by a mechan¬ 
ical stoker. Sup¬ 
erheated steam Is 
used, of course, 
and the Schmidt 
superheater, the 
largest ever ap. 
plied to a locomo- 
(.Concludtd on 
P«V*W ) 
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Subscription on* ywir ... oo 

Portaye prepaid In United State* and poawsrton* 

Mexico, Cuba, unit Panama 

Subacrlption* for Porelfn ( ountriea, one year, portngp prepaid. 4 SO 
Subscription, for Canada, one year, poataae prepaid 'h 

Tito Scientific American Publication* 
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Munn & Co., Inc., 361 Broadway, Now York 

The Kdltor is alwsys triad to receive for examination Illustrated 
articles on subjects of tlmelt Interest If the photofrsphs are sharp 
the articles short, and the facts oufhsnMc, the contributions will 
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The purpose of this journal is to record accurately, 
limply, and interestingly, the world's progress in scien¬ 
tific knowledge and industrial achievement. 

The One Great Lesson of the St Lawrence 
Disaster 

I N tln> cn mc iif great calamities, witch tin the sinking 
of tlu> “Empress of Irclnnd" with a lows of over 
1,000 won In, there In a danger that Hit* one Croat 
lesson of tho (llNHMtor raaj !«■ lost hIcIU of in tho con- 
Nlderatlon of questions of relatively minor Importance 
The alnrinlnc fuel In this case In that Ihlw compare 
tlvel.v now and very fine Nhlp went to the bottom In 
fourteen mlnuteN after the ioIIInIod. 

The lurce modern passenger wlearner carries a small 
lownftil of jienple In tho designing of such a ship 
there are many requirement* to la* mot, but there lw 
one riNpilremeut which In liniKtrlHiire transcends all the 
others, and this Is thill, If from I wo to five Hamsund 
people Hre to tie committed to her keeping, and she la 
to Ik> sent across many thousand miles of ocean water, 
she should he so built that she Is practical I ly uuslnkuble 
I/'t us sutipose that no such vessel hail ever hew 
constructed, and that, fo-ila.v, for tho first (Imp, the 
problem was put uii to the naval urchlluct and the enci 
neer to provide a 20-knot ship capable of curry lug sev 
ernl thousand people across the Atlantic. It Is perfectly 
certain that, If no restrictions of a commercial kind 
were imposed upon him, the designer, realizing the 
priceless value of the human freight that was to be 
eommlttisl to tier care, would sis. to it that her con¬ 
struction was such as to rendei her practically uusiuk- 
nble by any of the ueeldents of ts'ean travel, Having 
built her so, he would then proceed to provide the neces¬ 
sary accommodations for hollers and engines, and for 
the housing and comfort of her passengers und crew. As 
a matter of fuel, when the first of the great ocean liners, 
the "Great Eastern," wus under consideration, her de¬ 
signers, ltrune), the engineer, and Scott Russell, the 
naval architect, did make this Ihe first consideration. 
They built the ship with a double hull, one within the 
other, with n suitable space between them, said space 
Mug divided and sulsllvlded Into u multitude of water 
tight compartmenls. This double hull extended from 
stem to stern, and It was carried some ten to twelve 
feet above the watei-llne, at which jiolnt It was covered 
In by an iron, watertight deck. The double hull us thus 
provided was suIkII tided bv a large number of slout 
watertight bulkheads extending transversely across the 
ship Also there were run longitudinally through the 
ship, two bulkheads which served still further to sub¬ 
divide the transverse compartments. 

Unfortunately, this great ship was ahead of passenger 
und freight (raffle requirements of her day; she could 
not get u Nufflelently large passenger list nor sufficient 
freight to make her a paying proposition. There was a 
return to smaller shipN, but most unfortunately for the 
safety of ocean travel, the ocean liners, built from her 
day on, were constructed without that proper and very 
solicitous carp which Brunei exercised In the endeavor 
to make this ship safe and practically unsinkuhle That 
Brunei wus satisfied that he had succeeded In building u 
safe ship Is shown by his "notes on the strength und 
safety of the ‘Great Eastern, - " which he prepared for 
the stockholders and dlreotois Just before her launch¬ 
ing, In which he said, “No combination of circumstances, 
within the ordinary range of probability, can cause such 
damage us to sink her." 

In the forty years of shipbuilding succeeding the day 
of the “Great Eastern,” the shipbuilder eliminated 
man; of the structural elements which made that fine 
ship so safe. The double hull was confined to the bot¬ 
tom at the ship, the sides, from the turn of the bilge up, 
consisting merely of a single thickness of plating The 


watertight decks. 

Now, so far as the saving of the Uvea of the passen¬ 
gers Is concerned, the double bottom Is not so Important 
as the double sides. Ab a rule, in case of puncture of 
the outer shell through running upon rocks, the ship 
remains afloat and the passengers can be saved; but te 
the event of a rupture, as In the case of the “Titanic,” 
of the single shell plating at tile sides of the ship, ex¬ 
perience shows that If the damage be extensive, the 
ship Ir doomed. 

As matters'stHnd to-day, only a few of the large 
ocean liners engaged In the Atlantic trade embody the 
principles of safety which Brunei put into the “Great 
Eastern." The ‘ Kaiser Wilhelm der Grosse” and the 
“Ueellle,” of the North German Lloyd, are so built, as 
are also the “Imperator” and the “Vaterland” of the 
Hamburg American Line. The “Olympic,” after the 
dlsuster to the "Tltuiilc.” was rebuilt at a cost of a 
million dollars, and she now carries nu Inner skin, lofty 
bulkheads, and watertight flats below the water-line. 
She is now n safe ship. The "Mauretania,” “Lusi¬ 
tania,” nnd the new “Aqultanla” of the Cuuard Line 
are safe; for they too have been provided with an Inner 
skin In Ihe shape of the Inner walls of the coal bunk¬ 
ers, which extend throughout the greater portion of the 
length of the ship The new “Britannic,” due here In 
the Autumn, will carry an Inner skin. Outside of these 
ships and perhaps a few others, practically the whole 
of the fast nnd large passenger-carrying ships on the 
Atlantic nnd Pacific Oceans are without an Inner skin, 
und in case of serious collision, are liable to suffer the 
same fate us the “Empress of Ireland.’’ 

In our last Issue we drew attention to the very seri¬ 
ous fact that, although the recent Ixmdou International 
Conference on Safety at .Sea ndvoented higher transverse 
bulkheads terminating In a watertight deck, It did not, 
ns It should have done, siieelflcally call for the provision 
of some form of Inner skin. We consider that It la a 
great misfortune that this distinguished board was not 
composed more fully of purely technical wen—naval 
architects and engluters—who would have considered 
the question of making shljw absolutely safe upon Its 
technical merits and without a too tender regard for 
the first cost of construction. It Is not too late lo make 
the necessary change before the Convention Is ratified. 
The cost of Inner-skin construction is not prohibitive by 
any means, and if it will prevent, as it certainly will, 
such sudden and wholesale snuffing out of the lives of 
passengers its occurred in the "Empress of Ireland,” 
considerations of humanity demand that Inner-skin con¬ 
struction, In some form or other, Rhoulfl be made abso¬ 
lutely obligatory In the case of shiiw that carry large 
pussenger lists. 

Where tile lives of a whole townful of people are 
concerned, the ships that carry them should be made 
fool-proof This can be done; for It Is a mere matter 
of mechanics and construction. Certain it is that the 
human element and nil the risks which come with it 
can neier be eliminated. When two Hhl|w, such as the 
“Empress of Ireland” aud Ihe "Storstml,” which sight 
each other some two miles njairt, und are lu constant 
conversation during a passing fog-cloud, through well 
understood signals, nevertheless blunder Into an Inex¬ 
cusable collision, surely It is time for the public to de¬ 
mand that the ships In which they trust their lives shall 
be made fool-proof. Throughout the whole of the offi¬ 
cial investigations which will be made of this terrible 
calamity, for Ileaveu's Hake, let everybody, from Lord 
Mersey down, bear iu mind the fact that the great les- 
Hon of Ihe calamity is that we must safeguard against 
the frailty of the human element by making such 
horrors as this mechanically imjtosslble. 

Lightning Protection for Dwellings 

E ver since Benjamin Franklin Invented the 
lightning-rod our Ideas as to what constitutes 
effective protection for buildings have under¬ 
gone constant revision The cheap and improperly in¬ 
stalled lightning-rods sold to farmers by enterprising 
agentH were soon found to be worse than useless, aud, 
la the reaction that set In against them, the modem 
dwelling house has usually been left without any pro¬ 
tection. This 1ms develop'd a situation that Is both 
critical and serious, because we are now building our 
houses In such a way as greatly to increase the hazard 
Hint existed heretofore. 

The modern skyscraper seems to have worked out Its 
own salvation, because ll Is constructed on correct prin¬ 
ciples Its massive steel frame, its metallic root, and 
its grounded conductors form a lightning protection that 
is us perfect as could he desired. 

In the modern suburban house, on the other hand, we 
are persistently violating the principles that have made 
the skyscraper so safe, and the increased damage that 
has resulted abundantly testifies that we are paying the 
penalty for such Infraction of Nature’s laws. Houses 
of the class mentioned are seldom provided with metal¬ 
lic roofs. Shingles, slates, and asbestos shingles are the 
predominating materials, aud the leader pipes fro¬ 
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This comes from toe irtaam o . 
tens, whew we wnatrwt wllhtotite 
' a system -of massive conductor* rm 
attic. These pipes aw, for toe 4^ p 
tomiuig paths of low tapadanne tr ^ 
frequency discharges, and ifm « 
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system, which forma a moat effective •'topnolty ^frewd.* * ■, 
A more attractive path for a Unfetoing ''tiStohlRga -tt 
would be difficult to imagine, and yet how ton the Mdjtt- 
ntng take advantage of it? Only bv jMmdtorfap Hie roof 
or eide-wallt of the building and probably sotting t 
on fire! 

The writer baa seen so many buildings damaged to 
Just tola way that he la moved, to point out the danger, 
and to suggest as a remedy that such a heating system 
should be provided with at leant one or, preferably, 
several pieces of pipe extending front the top-floor radi¬ 
ators straight up through the root and terminating with 
capped ends. It would seem, from careful consideration 
of the various factors Involved, that the danger will, by 
tola expedient, be greatly lessened. 


armrm&Bl study of real or supposed changes and cedi. 
’ 1 Marions in dimate possesses a peculiar fasti sa- 
I 1 tlon for many minds, If one may judge by the 
flood of literature that has appeared on this subject. 
The idea that the climate of any region has definitely 
and permanently changed within a generation or so, 
although firmly fixed In the mind of the av e ra ge lay¬ 
man, Is not held In honor in scientific ctrdee. Oa tho 
other hand, few meteorologists have been able to resist 
the temptation to hunt for periodicities, correlations, 
and the like, In the ups and downs of climatic curves 
from year to year, and to seek the due to these fluctua¬ 
tions In each far-reaching agencies as variations to 
solar radiation, volcanic eruptions, or what not fitteh 
investigations, however, are often vitiated by hasty 
assumptions from the records of a limited number of 
stations ns to what has occurred in the world as a 
whole. In order to know, for example, whether world- 
temperatures fluctuate to the same way aa the sunspot 
period, we must have before us some accurate delinea¬ 
tion of these temperatures which will not obscure the 
fact that a warm year In Europe may coincide with a 
cold year to fiouth America, and so forth. It prob¬ 
ably never happens that the temperature of the whole 
world 1 b above normal at the same rime; what we have 
to deal with, in Investigating world-temperatures, ta 
variations to the size and Intensity of the regions in 
which excessive temperatures do occur. There are 
what Mr. Henryk Arctowskl has called "pleiona” and 
his method of charting the plelons of temperature and 
other elements from year to year la one of the moat 
fruitful device* known to meteorology. First set forth 
In his "Hnchainement dee variations cUmatiqum” 
(Brussels, 1909), it has been utilized to this author’s 
numerous contributions to tho Bulletin of the American 
Geographical Sooiety and other Journals. His latest 
study of “pleionlan” variations aiipeara to the Ameri¬ 
can Journal of Science for April, 1914. 

Temperatures of the Stars 

D URING two years, Rosenberg has studied 
photographically the spectra of the seventy moat 
brilliant stars In the northern hemisphere, 
front the first to the third order of magnltnde. By a 
comparison of their spectra it is possible to deduce their 
temperatures. The results obtained agree well with 
those of Wilstog and ficheiner; stars of Ihe helium type 
are the hottest, and the red stare are the coolest Aa a 
specimen, the following temjieratures are quoted: 
Sirius, ’2T.000 degrees; Vega. 22,000 degree*; Algol, 
12,000 degrees; Arcturus, 3,000 degrees; Aldefaaran, 
2,000 degrees. 

From the aspect and relative displacement of the 
spectral lines an Idea may be formed of the pressure 
conditions In the atmospheres of the star* studied. Thus 
Adams has found that in the light-emitting atmosphere 
of Hlrius the pressure Is twelve time* that axktting to 
the solar photosphere, whljh confirms tile hypothesis 
that Sirius Is a simple mass of gas, without a defined 
surface of condensation. 


William A. Carroll 

I T Is with much regret that we announce tin 
of Mr. W. A. Carroll, who, for many you 
connected with the advertising depart«e»t 
ScTEfcrmo A Mexican ns it* Western 
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Mahfoa Trip.—During her maiden 
•: trip to tki* port but week, the new Canard steamship 
“Aqujtaai*” steamed during a single day 802 miles, 
aft average of 24.34 knots. On her trial trip she averaged 
tot a lew miles slightly ever 25 knots. The fastest 



average for the whole Atlantic trip of 26430 knots was 
made a lew years ago by the “Mauretania.” 

’ fraridirt WHson on the Merchant Marine.—After 
a call of the National Foreign Trade Convention at 
the White House the President was quoted as saying: 
“I am earn that I speak the conviction of all of you 
when I say that one of our chief needs is to have a mer¬ 
chant marine. Because we have to deliver our goods 
in other peoples* delivery wagons their goods are de¬ 
livered Unit and our goods arc delivered incidentally 


Interstate Commerce Oomoricsion states that 211 
pasMngers ware killed and 4,011 injured in train acci¬ 
dents In the United States. At this rate the total for 
the yeir would be 844 killed and over 18,000 injured. 
The accident Bulletin says that 87.6 per cent of the de¬ 
railments were due to defective equipment mid defective 
roadbed. 


The Spaciousness of Modern Liners.—As showigg 
the apariousness of the largest of the modern ocean 
liners, attention is drawn to the ballroom on the “ Vater- 
land," which is 80 feet in length, 58 feet in width and 
2114 feet in dear height. In spite of its groat span, 
this room has no supporting columns whatsoever, the 
roof bring carried by overhead girders, extending from 
ride wall to side wail. The dining-room is 135 feet long, 
upward of 100 feet in width, and It has a maximum 
height of 30 feet. 


Cost of Panama Canal in Lives.—In a letter to Hon. 
George M. Young, Representative in Congress, Col. 
Goethals states that from May, 1004, to March, 1914, 
1,219 Uvea were lost on the Panama Canal through 
aocidonU. This total covers only those deaths whioh 
resulted from accidents happening on the work, exoept 
that it includes 18? deaths from accidental drowning, 
all of which did not occur on the work. From August, 
1908, to March, 1914, the accidents resulting in injuries 
reached a total of 25,101. Mr. Young called the atten¬ 
tion of Congress to the fact that the loss of life through 
accidents, as here recorded, was greater than that 
during the war of 1812. or during the Mexican war. 

A DiBcult Engineering Peat—What is considered 
one of the most difficult bridge engineering feats yet 
attempted was the removal from the Williamsburg 
Bridge trasses of the existing end pins and the substi¬ 
tution of larger pins, without seriously interfering with 
the traffic. For some time reconstruction of the floor 
system of the bridge has been under way, in preparation 
for the heavy subway trains of the Dual Subway System. 
As part of this work it was necessary to remove the 
existing 10-inoh pins from the trusses at the towers 
and substitute 13-inch pins of nickel steel. These pins 
are 40 inches in length and weigh 1,500 pounds. It 
was necessary to drill out the ends of the steel girders 
to the enlarged dimensions before inserting the pins. 


The Hydro-Aeroplane at Vera Crus.—Capt. Wash¬ 
ington I. Chambers, U. 8. N., in a lecture to the mem- 
ben of the University Club of Washington, stated that 
the hydro-acroplanos had proved their usefulness in 
military operations around Vera Cruz and elsewhere. 
Particularly had they shown thrir value in ascertaining 
whether or not harbors were mined. The captain 
stated that not only is it possible to see mines plainly, 
but they can be easily photographed from the aero¬ 
plane. Recently, mines pere planted on the Pacific 
Coast and the commander of the Pacific fleet was notified 
to that effect. The aeroplanes were sent out to search 
for them, the aeronauts having no information as to 
the vicinity in whioh they oould be found. Never¬ 
theless, they had no difficulty in locating the mines. 

A Suggestion la Economy—According to the Railway 
GaHIU, an American railroad recently sent a train 
over its system to oolleot scrap material and odds and 
ends of every kind, the train carrying a divisional super- 
fbteodent and his staff. 8omp and obsolete material 
was collected to the amount of 147 car toads, valued 
w mm, and after deducting the cost of labor, train 
t^aTri,, Write waa a net gain of MB.OOO. As 
, ri^S^eowBtioiu, twdve hbtttesof Ink wore found 
i »t * tenaUteation where one bottle would suffice for a 
patitm? *»-b»sulatod \ *“ ’ 
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Dr. Rkbard Asamaan, the dean of German aerologists, 
has retired from the directorship of the aeronautical 
observatory at Linden berg, where be is succeeded by 
Prof. Hergesril, late of Btrassburg. 

The Edward Loagrireth Medal of the Franklin Insti¬ 
tute has been awarded to Prof. William J. Humphreys 
of tirn United States Weather Bureau, for his paper on 
“ Voloanio Dust and Other Factors in the Production of 
Climatic Changes and Their Possible Relation to Ice 
Ages.*’ 

Coins for a Leper Colony.—The Philippine govern¬ 
ment has minted a special coinage for use in the Culion 
leper colony. The coins are of aluminium, and include 
pieces of one peso, and twenty, ten, five, one and one half 
centavos. They are accepted at face value for all busi¬ 
ness carried on within the colony, but are of no value 
elsewhere. 

An Encyclopaedia of the German Colonies is in course 
of preparation under the general editorship of Dr. H. 
Schnee, governor of Gorman East Africa, and is to be 
published in Leipzig. About seventy specialists will 
contribute articles on colonial politios, geography, 
ethnology, geology, minoralogy, zoology, mining, agri¬ 
culture, communications, missions and all other topics 
connected with Germany’s great colonial empire. 

Agrionltnral Meteorology In France.—The project 
of establishing an offioe under the French government 
devoted to the study of agricultural meteorology (dis¬ 
tinct from tiie Bureau Central Mdtdorologiquc) has lieen 
under discussion for several years. A technical com¬ 
mission on this subject has at last been established by 
a ministerial decree of January 8, 1914, as a branch of 
the Direction G6n4rale des Eoux et Forets, under the 
Ministry of Agriculture. It consists of thirty members, 
who are nominated for three years. 

A Dally Wireless Weather Bulletin for the Groat 
Lakes was inaugurated by the United HUtes Weather 
Bureau on June 1st. It is distributed' broadcast by the 
naval radio station at Radio, Va., a few minutes after 
10 P, M., immediately after the bulletin for the North 
Atlantic and Gulf of Mexico, whioh has now been sent 
out daily for some months. The new bulletin, which 
is for the benefit of mariners on the lakes, gives the 
weather condition* prevailing at 8 P. M. of the current 
day at Duluth, Marquette, Hault Bto. Marie, Green 
Bay, Chicago, Alpena, Detroit, Cleveland and Buffalo, 
and a forecast of wind and wither conditions for tho 
upper and lower lake regions for the following 24 hours. 

As Internatioaai Hydrographic Campaign in the 
North Atlantic Ocean is planned in connection with 
tho formal opening of the Panama Canal. At the sug¬ 
gestion of Prof. Schott of the Deutsche Heowarte, all 
European countries that are to send nien-of-war to 
Panama for the opening ceremonies have been asked 
to make a complete hydrographic cross-section of the 
ocean along their routes. According to this programme, 
three professional oceanographers would be earned on 
each of the ships, and tho ordinary time of crossing 
would lie increased by about a week to enable the work 
to bo thoroughly earned out. The Prinoo of Monaco 
has boon asked to take part in the campaign. 

The Effects of Smoke on Cattle were the subject of 
an inquiry addressed to farmers in the vicinity of Lewis, 
in connection with the investigations being carried out 
at Leeds University concerning the effects of atmo¬ 
spheric pollution on vegetation It was learned that the 
effects of a smoky atmosphere on both cattle and horses 
are marked: young stook do not tlirive, while older 
animals require more food and greater care than those 
living in a less contaminated atmosphere. The effects 
are partly due to the respiratiou of the smoke-laden air, 
and partly to the inferior quality of the grass growing 
under such condition*. The raising of sheep is even 
more difficult, because of the depreciation in value of 
the wool due to the smoke, and is rarely attempted near 
Leeds. 

Free sing a Patient to Cure Him at Consumption. 

Freezing of living persons is the somewhat heroic remedy 
proposed by the Russian scientist Baohmetieff, for the 
Koch bacillus is killed at 6 deg. Cent, below freezing 
point, it being the cause of tuberculosis, so that by 
oongeafing the person affected with the disease the 
microbes are all killed. Thep he brings back the subject 
to life by a Very gradual re-heating. He has already 
succeeded in applying his method to various animals 
such as the rat and others by producing artificial respira¬ 
tion in them at the same time that the freezing process is 
going on, and be thus produces suspension of life by cold 
whioh is at great interest to aoienoe and may also prove 
of much utility. Freezing of oattle in Winter would 
thus preserve them without food, and they could also 
be transported over great'distances when in this state. 
Many other application* of the idea can be imagined 
Of course, the method has opt as yet been applied to the 
larger animals nor to living persons, but in principle this 
does not Appear to be impossible, and It now remain* to 
be proved whether a human being can bo actually frozen 
and then brought back to life. 


Aeronautics 

The Trial or the Langley Aerodrome.— Our corre¬ 
spondent at Hammondspo rt informs us that tho flights 
of the old Langley machine have thus far lieen hrief 
hardly less than ion seconds. Hence they are not 
conclusive Mr. Glenn II. Curtiss has about decided 
to substitute a more powerful engine—probably his 
eight-cylinder—and a single-tractor screw, since the 
present plant has not quite thrust enough for forty 
)>er cent extra weight, due to floats and the trussing 
between them and the steel frame The present, ar¬ 
rangement Ims about l»iii' (ho resistance of the original 
machine. 

Pending Legislation for Army Aviation. -The passage 
by the House of Representatives of the llav Bill looking 
to tho establishment of a, division relating to flying ill 
the office of the Signal Corps encourages army officers 
because of what might be termed the official status 
thus given to aviation m the mihturv establishment, 
especially as there is much hope for (nvorublo action hv 
the Senate on the bill. 

American Hydro-Aeroplanes Abroad. -Philip Hoff¬ 
man, the Secretary of Embassy at Constantinople, 
reports that the Ottoman Ministry of Marine has 
recently hod under consideration the desirability of pur¬ 
chasing one or more hydro-aeroplanes or living Units, 
one of which, under American auspices, has lately made 
several private trial flights near Constantinople with 
BuocoBR, and it is reported that successful trials have 
also taken place in Russia. 

Aeroplane Racing.— According to I lie ulcus of Mr 
Paris Singer, one of the prominent Englishmen living 
in the Riviera, the tune-honored horse race will U 
supplanted by the aeroplane race Each proprietor will 
own a nuinlier of aeroplanes ami have one or more 
pilots in ins employ, and racing events will be hold 
under the saihe conditions as for horse races, and no 
doubt with more excitement. To start the movement, 
which would 1 k< more of a success in tin* Riviera than 
elsewhere, owing to tile favorable climate, he has now 
engaged tho crock pilot, Maicon, und will purchase 
several fliers Maicon will act as chief and will train 
other pilots if need 1 h>. Should others take up tins idea, 
each proprietor will have Ins fleet, and there would he 
organized suitable racing events between them, or, on 
the other hand, the fl'ers will be sent to take part m 
various official contests, lie expects to use water¬ 
craft largely for sailing upon the Mediterranean. 

Germany's Air Strength.— 11 apiiears Hint Germany 
now has 14 large airships, including 7 Zeppelin de¬ 
stroyers Their size is on the average 000,000 cubic 
foot, and they carry U00 to X00 horse-power motors. 
A crew of 15 to 20 men is carried, also 8 tons net load, 
comprising 1.5 totiH of projectiles As regards secondary 
questions, those are now very well organized. Between 
Berlin and the frontier are thirty balloon sheds aud 
grounds with sheds of 000 foot length in many cases, 
pivoting upon large platforms so as to face tho wind 
and allow the airships to i nter safely. Balloon supplies 
arc well locked alter, und special railroad curs are lltled 
out with sets of steel hydrogen bottles mounted upon 
a common discharge pijio Such cars are kept stationed 
in works which furnish hydrogen as a by-product, and 
are ready to 1 m> sent out upon the rail rood wherever 
they are needed The German army counts considerably 
upon Dighl trips with the airship or aeroplane fleet, 
aud all the needed measures have been taken to allow 
of doing this ill good condition, the landing grounds 
being lighted at night, and a system of colored electric 
flashes, as in lighthouses, shows sjierml signals Tor each 
of the grounds A powerful electric searchlight on 
board the airship also light* up tin ground when landing. 

The Third Russian Aeronautic Congress. —An inter¬ 
esting event was the third Russian Aeronautic Congress 
held at Mt. Petersburg. Numerous pn|>ors were read 
in the military section we note the communications 
made by Lieut latsouh upon rational training or army 
and navy pilots, and a paper l<\ (leu haulhars upon the 
necessity of different tvpc* of aeroplane Col (latovsky 
presented a memoir on organization of the aerial fleet. 
Tho technical section had papers on the state of aviation 
at, the present time, annul propellers and the work of the 
Technological Institute acro-dvuamic laboratory Prof 
Romne treated of wind pressures ou various surfaces, 
and Prof Sarkovskv of acre-dynamic comparison* 
among aeroplanes In the section which concerns 
general and sporting question*, M. Chctamme read a 
paper on the situation of the aeronautic industry in 
Russia and other countries, and upon organizing of 
aerial militia. This last topic was taken up and com¬ 
pleted by the Aero (Tub Secretary Woigueline in his 
paper ou private aeroplanes in connection with military 
use. A loading paper of the oongress was the rejsirt 
mude by Engineer Berk upon use of railroads for organ¬ 
izing observations on the passage of aeroplanes and 
installing of landing places. It is thought that, the 
present congress will be the starting [mint of a consider¬ 
able development of aviation in Russia, especially a* 
concern* military questions. 





artist In the naval architect will demand 
one thing mill the eiiKlneei 111 him will 
demand another I'Mdenllj designer Nich¬ 
olson decided that lliconh ismsililc chance 
to win the * America's' nip \wm to Imllil 
hie yneht with exclushe lecnril for n|nh>i1 
This line of thought reminds in of some¬ 
thing thnt happened when we were wiiteh- 
ing the "Resolute" and “V.mltle" In their 
first trial nice. A murine nrlM who was 
discussing the yachts wild to the writer: 

“ ‘Blll.v’ (larilner Is too much of an urtist 
for his own good. ‘Vnnllle’ Is surelv the 
sweetest thing thnt ever sat upon the 
water, hut If tlnrdner had lieen willing 
to cut r. feel off that lieautlful tnper'ng 
stern and another 5 feet off her long, keen 
how, he would have sail'd sufficient weight I 
on •Vanitle' to gain several seconds of bv ,. rlw , # 

time in n 30-iulle race" Nicholson Ims 

cut off the to feet of tmierlng grace and Note the tumble-home, fflvtn 

elegance; fur hjs “Shamrock” Is only 110 

feet on deck, as compnred with the 12o feet of the "Vanitle.” Further evidence of 
weight-saving Is seen in the considerable "tumble-home’’ of “Shamrock.” She Is 
broadest at the wnterhne, say about 23 feet, and cannot be more than about 20 
feet In breudth at (he deck. This moans an additional saving lu weight, because 
of the shorter deck beams and the reduced area of deck surface. True, this weight 
which Is .saved in the deck and put Into the lend bulb is gained at some expense of 


Note the tumble-home, giving easy sailing lines when heeled. 


beam; hut ns a compensation for thin 
there Is the fact Ihal, when the yacht Is 
heeled until her rail is awash, she la sail¬ 
ing upon easier lines. 

Nicholson appears to have been willing 
lo disregard the (| uarter-beam penalty, be¬ 
lieving thnt the fuller waterltnes, forward 
and lift, will give a sall-carrylug capacity 
• which will more than compensate for 
the (tenuities Imposed. Judging from the 
photographs, the form of “Shamrock” ap¬ 
pears to be a compromise lietween “Sham¬ 
rock HI" nod “Kellance,” 

The construction of the yacht Is very 
light, consisting of web framing, overlaid 
by n skin made up of three thicknesses of 
planking. The two skins next the fram¬ 
ing are laid diagonally to give longitud¬ 
inal stiffness, the outer layer being laid 
horizontally. The deck is exceedingly 
light, consisting of several layers of birch 
veneer, totaling less than an inch in thick- 

sy sailing lines when heeled. V" 2^ 

file of the yacht, due to the persistent 
effort to save weight, is the fact that fa* 
sheer line drops somewhat from amidships toward the bow—a change which will 
result in a not Inconsiderable saving of weight in the forward portion of the hulL 
Tb© sail plan of “Shamrock IV" is similar to that of our own “Defiance.” The 
wist is set far forward and the yacht carries a single head sail, the foot of Which 
Is laced to a boom, as in the case of “Resolute.” The‘mast Is so far forward, 
(Cqhc1h 4«4 am nw m.) 



























“Resolute” and “Van!tie" close-hauled on the part tack. 


“Vanilla.” 

to the other two yachts. Furthermore, 
her keel 1 h much shorter; In fact, In this 
respect she reminds one somewhat of "In¬ 
dependence," and, like “Independence," 
she has proved to be a difficult boat to 
hold on a true course. It kf sincerely to be 
hoped that, after the change* are made, 
the “Defiance” will find herself, and that 
her owu«rs will have the gratification of 
seeing her make a close fight for first 
honors with the other two yachts. 

The first meeting between “Resolute” 
and "Vanitle,” which was Witnessed by 
the writer, verified the predictions which 
we wade in our article published in the 
Issue of May fid. Whenever the course 
lay to windward and the sheets were flat¬ 
tened In, the Herresfcoff boat putted away 
from “Vanltle," particularly when the 
wind lightened, As soon as sheets wen 
«a*ML the “Vaultie," with her long, stay 
ealttng tines, 'proved to he the faster boat 
<0n the< first day the wind was very fluky; 
*S4 to the skill of "VaaiticV’ shipper m 


Trial Races of the Cup Defenders 
Promise of a Close Contest Between the Defending 
Yachts for First Position 

PtuAofTapb, Copvrtfkl 1114 hy Uik Lavkk 

W ITH three yachts available for the defense of the 
“America’s” Cup, the Cup Committee is going to 
make sure there Is no mistake about the selection of 
the absolutely best of the three to meet the challenging 
vessel.'. No lees than thirty-five contests will bo held 
before a final choice Is made. Of these, Including those 
which have already taken place, twelve will l*> held in 
Long Island Sound, eleven will be sailed off Newport; 
three will be sailed on Juue 10th, 11th, and 1’Jth off 
Sandy Hook; and during the New York Yacht Club’s 
cruise in August, there will be a week of cup trials 
These races will provide an opportunity for the Cup 
Committee to observe the three defending yachts 
under all possible conditions of weather, from drifting 
matches to thoso soiled in a stiff blow 
The first meeting of the yachts took plats* on Juue 
2d over a triangular course off Great Captain Island. 
Long Island Sound. The “Defiance” was abseut, for the 
reason that she was at City Island having « very con¬ 
siderable reduction made in her null plan. In her pre¬ 
liminary tests the “Defiance" proved to be unable to 
carry her towering rig, heeling down under u breeze of 
moderate strength until her lee rail was fer under 
water. Her must hi ladrig shortened about nine fi-et, two 
feet are being takeu off the main boom und something 
from the gaff, and it is hoi*ed that with these changes 
the boat will be hotter In band. We are not surprised 
that these defects develop!. A reference to the plans 
Which we published of the yachts on Muy 2d will show 
that the center of gravity of her loud is high relatively 
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“Vairitle” with bar Iso rail awash. 
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and 2 seconds later. hi the broad reach home, "Vnnl- 
ti«*” showed her reaching ability by cutting down the 
lead of "Resolute" lo 54 seconds only. Doing to wind¬ 
ward over tlie 7>/t miles on the second round, (be 
yacht* were practically even, and In the bint hoine- 
Htretch of reaching "Vaullle" gatned HI second* on 
"Resolute.” 

In comparing the two yachts It must lie Iwriw in 
niiml (but “Hcaolntc" had bml about one month of tun¬ 
ing till Her mill* were well Ktretched and their wet wax 
perfection ••Vaultle," on the other hand, had lieen out 
l for only two or three short sail-stretching spins, ami It 
* was evident that her salts wen* lu no sueh condition as 
those of "Uesolnte" As the varlouc races take place, 
each will steadily Improve, jiartleulariy in wind wind 
work At the present writ) hr, It looks as though "Viinl 
tie” might be aide, when she has thoroughh found her 
self, to save the .'Hi-minute time nllnuanec. wllh 
siiltlclmit in hand to make her a wlnnei In a slight 
morglii In any ease, the races between these two 
yachts promise to Ik* the most close and Inf crest Jn>r that 
hn\e ever occurred in the hlstoiy ol 'America’s” Cup 
defense 

An interesting fen tun hi Aanllle’ Is the fact that 
she Is u model-bushi mi lit *e\eial thousands of dollars 
having lieen spent In lestlug \ailous models In the mnul 
towing tank at Washington More the piesenl form wus 
deeldiKl upon In tills eoniieetlon It Is of Intelesl to re¬ 
member that by fill the most successful yacht sent ovei 
from the otlici side, the ‘Slinniiock II.” was also a 
model tank yacht, Watsmi. her designer, having s|a»nt 
some nine months in cx |s>rl men In I work In the niislel 
basin at the Iiemiy yard, Seal laud, in developing her 
form. 


The New Wright Flexible Drive 

T UI<; new Wright licxihlc drive .is adoplisl on the 
new neiolioals Mini luilitaiy imiclilnes consists ol mi 
unxlilnn shaft connected .it one end to the motoi by 
tile sliiH'k-nhsorlilng element and at the otliei end driv¬ 
ing tin* piopellcis On the llyvvbeel of the engine there 
an* Ilxed sUk*I pins, anil at tin* end of the auxiliary 
drive shaft there is a si eel cone with slmllat pins al 
tach(*d to It Tin* plus ou the flywheel are attaehed to 
the pins on the dilve shaft cotie by a number ot shook 
absorbers. The triinsmlssloii end of the shaft is sup¬ 
ported by a bearing, while the other eiul of the auxil¬ 
iary shaft merely rests on (lie crankshaft of the motor, 
free to rotate about it, but lesliulned and held in ia»sl- 
tlon b.v the shock nbt>orls*r* Then* is thus obtained n 
perfectly flexible unit, the |*>wor being transmitted 
through the shock absorbers Then* are eight shock 
absorbers used in the drive tnr the slv-ejlludei Wright 
engine Any variations oi shocks in Hie rotation of the 
motor me taken up by the stretch of these shock ah 
sorls'is lu a Imek the, fm example, tin* motor will 
streteli the shock ahsoihcis almost a bait revolution 
before efleetlng the liunsmlsshm Till* nmount of sluing 
that call la* obtained by this device is \cry great. It 
takes up. without damage to the Iraiismission or to tin* 
rest of the machine, tile most seven* vibration* of the 
engine, at the same time greatly easing up the strains 
on the engine Itself The additional weight of the drive 
on the new Wright aeiohout Is onlv about 1* pounds 
In addition to reducing the shocks on tin* entire ma¬ 
chine and greatly eliminating dangeis of en*t.i luxation 
oT steel parts, the Introduction of tin* flexible dilve per 
mitH of entire freedom in design will) refeicnee to the 
placing of the engines and piopellcis In the ease of 
the Wright ueioboat and (lie new Wright military 
machines, it has rendered exceeding!) simple ami prac¬ 
tical the installation of the engine in flout of the 
operators, moloi-rar fashion, with the pro|s*llers in the 

This combines the elements of solely due to placing 
tin 1 motor lu front, the ronifurt and ellieieney of the 
proimllers at the real, and (though tin* seats are back 
of the engine and slightly back of the edge of tin* 
planes) tin* view (or obseivatlon Is not in nnv wav 
seriously restricted The extienn* comfort of (lying In 
a machine of this type has been a lcvcliithm to those 
who have had the oppoitunlt.v of taking tups on these 
new machines. There Is a feeling of security In seeing 
the motor in front of one, and It is Interesting to note 
that the noise does not seem to In* us great us having 
the motor ut one’s Imek, or ovei one’s head 


Important Regulation as to Guaranties Under 
the Pare Food Law 

T HE Secretary of tin* Treasury, of Agileulture. and 
of (’ninnieree, acting under the niithnrltv vested in 
them by ihc Food mid Drugs Act, looking In the Joint 
making of regulations, on May 5th, 1»14, diicclcd that 
after May 1st, tit 15, till* regulation No. !» of the Hub's 
and Regulation* under the Food aud Drugs Act should 
la* amended In several respects, particularly to the offeci 
that hereafter, that is to say. after May 1st, Itiir. no 
guaranty lu any tom shall be filed with aud no serlul 
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number shall hereafter be given bo any guaranty by th* 
Secretary of Agriculture, and that all guaranties now 
on file with the Secretary of Agriculture shall be 
stricken from the flies, and the aerial numbers assigned 
to such guaranties shall l)c canceled, and that the use 
ou the label or package of any food or drug of any 
serial number required to lie canceled as above la pro¬ 
hibited. This regulation when ouee effective will ma¬ 
terially chunge the manner of marking merchantable 
matter comiug under the Food and Drugs Act. 
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It can he M»n that we have hurt the balloon in nearly 
every iswsihlc way and have gained praotieaily nothing. 

We could have a little more propeller area, but we 
n<r</ more with an increased resistance hi keep tho game 
efficiency. There would bo more room to attach aero¬ 
plane surfaces, but wo could attach all we would want 
to use to the original ear without sacrificing so much. 

It could turn in a little Hharjier circle, but that is 
hardly an advantage, especially as it could be effected, 
if desired, b.v merely increasing thu rudder Burface. 

One of the objects of making a balloon in this form u 
frequently to give proper mipfxirt, to a very large aero¬ 
plane surface covering the whole bottom of the balloon, 
doing back to our assumed double balloon, a Burface 
could easily Is* attached to the bottom which would be 
200 foot long by 40 feet wide, or 8,000 square feet. As 
a Wright aeroplane of 400 square feet lift* about 7(H) 
fsiunds at the same speed, one might think tli&t this 
surface would give a lift of 14,000 pounds, Imt such is 
far from tho case. There are several thmgB whioh vory 
much lower its efficieucv. It ih flat, it is long in the direc¬ 
tion of motion, and the big balloons interfere with the 
free flow of air around it. Neglecting the last considera¬ 
tion, Ihc reuction on sueh a surface is expressed fairly 
well by Newton’s old formula which, for an angle of 
10 degrees, gives a lift of 680 jmjiuuIk, or actually lex* than 
the small but properly proportioned aeroplane, at alxiul 
the same angle. 

It might bo said that this formula assumes an in¬ 
finitely long plane, but all things considered, tho result 
is probably not far from correct. If we take 81X1 pounds 
as a fair estimate, we get 0,1 pound per square foot of 
surface, not even enough to lift its own weight. This 
almost inconceivable difference is not only a theoretical 
deduction, but it has plenty of eximrimeutal proof. < 

The following argument is sometimes used for a flat 



The Fallacy of the Double Dirigible Balloon 

By R. H. Upson 

) 0UBLK or multiple balloons have always boon an 
attractive field for experiment, and It is unfortunate 
for this reason that they have so little practical value. 
Several balloons of this type have been built, notably 
that of M. Rose which attracted considerable attention 
a few years ago, but as far as 1 can discover, it never made 
any resiioctable flights. For all that, there is nothing 
impossible aliout such a balloon, but it would be oom- 
paralively inefficient, and there seems no wore real 
occasion for one just now than a double boat or cata¬ 
maran. The latter is sometimes made for a very special 
reason; so might a double balloon, but it would have to 
Is* a very good reason to overcome its many objectionable 
features. 

The prineipu) objections all dopend on the following 
proposition. 

If the volume of a single solid lie divided up among 
two or more similar solids there will be more surface in 
proportion to the volume than before. 

When applied to a dirigible balloon, this means that a 
double balloon of the same volume and gross lift will 
have more surface, more resistance, more leakage, less 
s|s*ed, will be more easily affected by tomperature, will 
Is* harder aud more expensive to make, and in ordinary 
cases will be heavier owing to the increased width of the 

As a numerical example, lot ua see how much we uan 
improve a medium awed dirigible of 375,001) cubic feet 
capacity and 200 honto-jjower by dividing it into two 
balloons, side by side, of the same length oi.i gross 
volume. (The balloon is purposely assumed of com¬ 
paratively low speed to give all the advantage possible 
to the proposed double construction.) 

The longitudinal surface will bo multiplied by 2. Tho 
weight of the gas bag will remain practioally the same, 
but the weight of the ear will he nearly doubled. Assum¬ 
ing the same horse-power and propeller efficiency, we 
get tin* following table of comparison: 


•istatweiaa direction |> 
it ia not vary oaeily bk 
wind; bat the ordinary dirigible m* , ilT 
winds on aooount Of it* large aMaww#^,',, 
anno’ ootiMbe very much cut ftyff 
W iUnwa Ukrallv.” ') . 

A BWothoSht wffl at onoo ahow 
is entirely fallacious. I wont try tejawWtt b 
by saying that if stwb an argumwt* qotfld l. 

Bound, than perpetual motion is a re alittdfacL H«re k| 
tho proposition, and I can’t state It ,*',* 

Given a wind of uniform velocityand direction, and 
an airship of soy kind suspended in and by the ghr tad 
using the air for propulsion. Then'no matter how hold 
the wind blows or what tho form of the airship ia.it nan 
go through the air (not over tbe ground) in no other 
direction and at no other speed than that determined by 
its own power. That is, in a givwn wind of uniform 
velocity the question of dirigibility ia merely one df speed, 
and absolutely nothing ehr. 

The numerous gusto and eddies in an actual wind 
affeot the stability of an aeroplane vwy wriowdy 
do not materially affeot its direction of motion. With 
a dirigible, the effect at gusts may be totally disregarded 
for most purposes, and the problem of resultant speed 
becomes merely one of relative motion like a boat in a 
moving stream. To a person in free flight three aan be 
no wind from the side except in the nature of sudden 
gusts. 

A low aide resistance might sewn to be of considerable 
value when using a drag rope, water brake, etc., and 
more especially to lower the wind pressure when moored 
to the ground; but here again the result is out of all 
proportion to the cost of attaining it, 

We now oome to a possible urn for the double balloon 
which does not apply to present sires, but whioh is 
nevertheless real, and would be Well worth mveetigating 
for extremely large sires. 

Consider tho fabric above the suspension as made up 
of two parts or layers, one to resist internal compression, 
and tlm balance to carry the weight. Cat) there A and B. 
For equal strength and speed, the weight Of A per square 
foot will vary just a little more than u the diameter «f 
the balloon, so that for similar balloons the total weight 
of A is nearly proportional to the total volume or lift, 
Tlie case of B ia different. It has to sustain a weight, per 
foot of length, which is very nearly proportional to the area 
of the auction or to the square of the diameter. Hence 
its weight per square foot will vary as tike square of tile 
linear dimensions and its total weight M the fourth power 
of the dimensions (tor similar balloons). As the lift only 
increases as tbe cube, a point will evidently be reached 
when the weight of the gae bag will be exoeesive com¬ 
pared to the lift. It then becomes necessary to change 
the design so as to shorten the length of the fabric passing 
over the balloon. 

This could be easily done by mailing the balloon 
double. But it would not be of advantage until the 
balloon was well over 1,000 feet long; and even then, it 
is probable that a bettor solution would be found in tbe 
rigid type as developed by Count Zeppelin. 

Inventor of the Tabulator Typewriter 

S OME time ago it was stated in the SclEimrio 
Ambbicaw that H. 8. McCormack was tho inventor 
of the tabulator ty)iewrller. We are indebted to the 
1 'uUcrwood Tj jiewrltcr Company tor copies of the deci¬ 
sions of both the lower and higher United States court* 
la the State of New York, In which decision It Is held 
that Josluii H (luthrlght wus tbe first Inventor of the 
typewriter tabulator. 


The Death of Dr. Von Mauser 

D It. PAUL VON MAUSER, inreutor of the well- 
known rifle that bears his name, died in Berlin on 
May 21UU at the age of 76. He began life as an humble 
gunsmith. He is said to have been financed by an 
American named Norris Ilia rifle wa* later adopted by' 
the Cerium army and several European armies. 

The Current Supplement 

| N this week i Issue. No. 2006, of tbe BummuuiT, Dr. 
1 e. F. Roeb.-r's presidential'addres* before the Ameri¬ 
can Kk«ctroeliemIeu1 Society is pulillahed. ft* subject 
is "Home Economic and Aesthetic Aspects of EleCtTO- 
cbemlsiry.”—Prof. Kolimanu shows how facial features 
ure reconstructed with scientific accuracy from it 
human skull.—11. 0. Hwoboda writes on electric uaMy 
lamps tor miners.~l»r. UJawbrook’s paper on the de¬ 
velopment of the aeroplane is concluded la thl* Irene.—* 

E. Marriage, in an article llluatrttted wlth micro* 
photographs, writes on tbe dtfflculUw df detecting mWF' 
teratious In fruit prescrves.-Frank 0. ForktM deecrlbee , 
several types of electric cold saws.-~Dr. SeOM^ acticlp 
ou recent pal wits lu radfotrteKmpliy AMI'«d>oWi8-‘ ; 
phony ia concluded lu this Issue. > *^^> 




. f h>l alWaffifilW pUfaHaitelAal tbOnt 

:.'; ■ ,: 'Wlj*N» we kto’teMt feat mat- 

*W mm mm*, ww«h 

we *ww perplexed. 

• ll^Wr^ MnftU ttte uttimsto pwtklaa of matter may be, 
.f%^IMM lMve a certain rise; awl that being ao, It la 
deer why titey auuwt feemtolvee be sub- 
Otma to as indefinite extent As a pblloeopbic theory, 
tha atomic idea 1* moat unsatisfactory. It la only when 
merely a* a oeetnl working hypothesis 
■ tafiritetifie tavsattfiatten feat It has any value. Atoms 
are infltTistbte In tha sense that an atom of any etemeot 
-fa tilto-teroUest part ‘of that etamnt which takes part 
ia«pr a|Mmhial reaction. Provided that we retard an 
atom !* this Ught, it Is a perfectly legitimate concep- 
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iteetecteic Charge, It was shown by Sir J. J, Thomson 
that when a body to charged with electricity, lta appar¬ 
ent mass hr increased. This increase lu mass depends 
net only On the magnitude of the electric charge, bat 
also on the velocity with which the body is moving. 
Now the electric charge on an electron has been meas¬ 
ured, and likewise its velocity, so that we are in a posi¬ 
tion to calculate what part of its apparent mass de¬ 
pends on Its electric charge. When this extra mass Is 
compared with the actual mass of an electron measured 
experimentally, we And that the two results are equal: 
In other wordis, the tokole mass of an electron Is due to 
its electric charge. 

This result changes our whole concept of matter, for 
all matter is regarded as built up of electrons, and the 
mass of an electron la purely electromagnetic. The elec¬ 
tron Itself then, Is not matter as we know it. We may 
gain some Idea of the modern Idea of the constitution 


wwwe, 

Lucretius, the old Latin poet, bold an atomic theory 
of th* imiv«<ne, a theory which be enshrined in im- 
mortal VWee. And although, philosophically considered, 
an atomic theory plunges ue Into difficulties, yet our 
ima g totti o i t is equally batted if we try to do without 
It, U ire try to regard Matter as perfectly continuous, 
1 *, M capable of infinite subdivision, we shall find it 
gi#e Impossible. This dilemma has led to att sorts of 
queer theories, but we shill see that the modern scien¬ 
tific theory of matter le a peculiar compound of both 


of matter, by considering the smoke rings that some 
tobacco smokers are able to produce. A smoke ring 
is produced by setting part of the air In a particular 
kind of motion, a motion at once of rotation aud trans¬ 
lation, which then travels through the air as If it were 
a separate object In the case of a smoke ring the lit¬ 
tle particles of smoke caught up in the air travel with 
it and enable us to trace Its progress. We have set 
up a local modification of the air, which then takes on 
a more or less permanent existence and travels through 
the air as If it were some solid body. If the air were 


Thd modern theory is the outcome of the startling 
discovery that the atom is by no means indivisible, even 
In pnmtke, It has been shown experimentally that 
the Aw chemical atom is built up of a number of much 
smaller particles, and we shall see that there is good 
reason to believe that these very small particles swl* 
really indivisible, iu (be sense that If they were divided 
they would also be annihilated in the process. These 
very small particles are called electrons, and they were 
first discovered lu the course of experiments made on 
the electric discharge In vacuum tubes. It Is well known 
that If we try to make a current pass between two con¬ 
ductors which are separated by an air apace we have 
to use a very high potential and the current passes in 
the'tom of a Spark. If, however, we put our two con¬ 
ductors in a tube from which the air has been almost 
cumptetoiy exhausted, we get some very extraordinary 
results. Close to one of the conductors we get a blue 
glow, succeeded by a dark space, which la turn Is suc¬ 
ceeded by another luminous region. But beeidee these 
appearances, and crossing over them as though regard¬ 
less of their presence, la a shaft of bluish light, which 
proceeds to straight Hues from the surface of the con¬ 
ductor. If the conductor has a concave shape this 
shaft of light may be concentrated to a focus; and If 
a piece of platinum be placed et the focus it will be 
rendered incandescent. When the stream strikes the 
walls of the vessel or a solid obstacle within it, we get 
a phosphorescent glow, the color of which depends upon 
the material composing the vessel or obstacle. Clearly 
defined shadows are cast on the wall of the tube by 
any solid object which la interposed in the path of the 
stream. This stream or shaft of light may be deflected 
by magnets or electrified bodies brought Into Its neigh¬ 
borhood, and from the way to which these deflections 
occur, we arc led to infer that the stream consists of a 
number of very small particles charged with negative 
electricity, moving at the rate of several thousands of 
miles a second. When these particles are abruptly 
stopped by collision with the walls of the containing 
vessel, they throw the surrouudtng ether into a state 
of disturbance, which manifests Itself as rays of vetf 
short wave length—the famous X-rays with which 
everybody to now familiar, aud which have such numer¬ 
ous applications lu surgery and medical selenoe. 

The members of this stream of negatively electrified 
particles an identical in their properties, and they are 
called negative electrons. The mass of a negative elec¬ 
tron has besn found to be about 1/1700 of that of the 
lightest Of all known atoms—-the hydrogen atom. The 
conductor from which these negative electrons are shot 
off to called the negative electrode, If we perforate It 
streamers appear behind it, which consist of positively 
electrified particles, which are much larger than the 
members of the negative stream and also move at much 
slower velocities Not only do the negative electrons 
set up disturbances in the ether when they are stopped 5 
by collision, but also When any change occurs in their 
velocities. If we merely change the direction to which 
Ah electron to moving, without Altering the speed at 
which it moves, ether disturbances are set up, and 
energy to radiated awiy from the electron into external 
space. Bo that as electron rotating at a uniform speed 
IS a circle U continually radiating energy, since Us 
rotmlto fe«wtiauAUy changing to direction. We shall 
see that this toot ha* an intimate bearing on the phe- 

, '“^mosTS^tog, about tome, negative 

etothand ow which has transformed all ot»r ordh 

,: BAtynsqfew ef.mattto; mm to. H«ht when we tovesU- 
gam p ^attofi bepwean th» MiM«f«& electron and 


continuous and frictionless, the smoke ring would lust 
forever, aud could, lu conjunction with other smoko 
rings, build Up systems which would manifest the prop¬ 
erties of material bodies. 

Now a continuous and frictionless medium does exist, 
to wit, the ether. The ether permeates all space aud 
to the universal carrier of energy, whether In the form 
of X-rays, light rays, heat rpys, or rays of electricity. 
An electron, then, Is regarded as some modification of 
part of this universal medium; it to entirely comi*otied 
of ether, and to yet different from the ether, much us 
a smoke ring to composed of air and yet travels 
through it as an Independent body. Ho that the old 
philosophic puzale as to the atomic constitution or con¬ 
tinuity of matter here receives an answer which em¬ 
braces both solutions. Matter U continuous, since It 
to one with the ether; and matter to atomic, since It 
to built fip of small particles which are separate from 
one another. 

The atoms of matter are built up out of electrons 
much as our solar system to built up out of planets. 
Iu each ease there Is u ceutral body: lu the case of 
the solar system It to the sun and In the case of the 
atom it to a change of positive electrlclly. Circulating 
round this central change are a number of negative 
electrons, the whole system constituting an atom of 
matter. By a consideration of the different systems 
which can be built up hi this wuy we can account for 
many of the projiertiee manifested by the chemical ele¬ 
ments. But in regarding the atom as built up in this 
way there is one fact which must strike us as of uu- 
usual significance. On this theory, matter is not stable. 
We have already poiMted out that rotating electrons 
radiate energy, and here we consider an atom as built 
up of a System of rotatlug electrons. So that an atom 
to not a stable affair. Euergy cannot, be radiated in¬ 
definitely without a fundamental transformation of 
some kind occurring. We should expect the atom to 
brsak up eventually into some simpler form. 

The phenomena of radio-activity show us that this 
to precisely what does occur, in an atom of radium 
we have a system which to in process of disintegration. 
The radium atom is breaking up and ceasing to exist 
as radium. Elements of less atomic weight, the re¬ 
sults of its destruction, form in Its place. But they 
also, although more stable, are not permanently stable. 
They, too, must break up and disappear, to give place 
to still simpler elements. This process cannot cease 
till the atom to resolved into its constituent electrons, 
but side by aide with this disintegration of matter we 
have a synthesis, of which we have the clearest evi¬ 
dence in the stars. The older and cooler stars contain 
more complicated chemical elements than the hotter 
and younger stars, and the conclusion is Irresistible 
that we are in the presence of a gtgautic evolution of 
matter from its primitive source iu the universal ether 
Hide by side with death we have birth, and the uni¬ 
verse moves through ceaseless cycles from decay to a 
fresh renewing. 

The Largest Insects in the World are described by 
Q. W. Barrett in the Philippine Aprieultvral Review. 
The largest known winged orthoptcr to a species of 
phaamid, or walking-stick (Pelopkus Titan Bjfistedt) 
recently discovered in Nyaawtiaad. Its body is 101/3 
inches long. Borneo boasts a wingleas phasmid u*ho- 
Uetimu Kirbpi Bsdt) IS inches long. This to the 
largest living insect, hut was surpassed by a dragon- 
fly-llke Insect (Mepaneurv Momyi Brongn.), with wing 
expanse of 26 inches and a body 14 Inches long, which 
flourished in Trance in the Carboniferous period. 
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[The editors are not responsible lor statements 
made in the correspondence column. Anonymous com¬ 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 

The Foucault Experiment 

To the Editor of the Scientific American : 

In the issue of February 14tli, 1014, of your valued 
l>oPer, you publish tin interesting article, "Watching tho 
World ttevolve,” of Foucault's celebrated demonstration 
in the Pantheon, In Paris, In IH.Il. 

This experiment was repeated for the second time in 
the Spring of 1K57, In the choir of the cathedral of 
Lausanne, by Prof Louis Imfour, of the academy of 
that city. 

Ah a young student 1 was witness of said experi¬ 
ment, which was then reiieated several times Is-fore n 
large number of visitors. 

Edoi aud Siijjc, 

Former Headmaster of SUllg's Seliool. 

Bellerive, Vevey, Hwitzcrlnml 

The E. J. C. Motor 

To the Editor of tho Hcientikio Amebic an : 

In your issue of May 2nd I was very pleased to sec 
an article regarding my aviation motor, for which 1 
wish to tbauk you. 

i would, however, like you to correct a vety Ituistr- 
tnnt mistake which your corresjioiideiit has made iu de¬ 
scribing my motor, and which entirely destroys all 
the advantages that I claim for it. Youi iorrcs|>ond- 
eut dcHcrlltes the motor its having a differential to regu¬ 
late the speed of the two propellers. We elulm Jusl 
the opposite, that is to say, that we lime no gears at 
all iu tho motor itself. Thoro already exists a motor 
oil the principle described by your correspondent, and 
it may mislead the interested parties the erroi pub¬ 
lished in your article. If my motor had a differential 
to regulate tho Bpeed of the profilers, it would not 
only not bo any better than all the other aviation nus 
tors, but It would be much worse. My claim to that 
my motor will outlast all the existing motors of to-day, 
as it rotates absolutely free oil Us uxle, which Is 
mounted on ball hearings. 

My motor is now running jierfectly and flying every 
day at Chateuufort. We ure waiting the delivery of 
a Caudron biplane, made under special design to hold 
enough gasolUie for a twenty-four hour flight, with 
which we expect to prove that our motor is the I ant 
existing to-day. E. J. CoNiLl.. 

Paris, France. 

The Coast and Geodetic Survey Tide-predicting 
Machine 

To the Editor of the Scientific American ; 

lu your issue of Mny ,'tOtli, 1IM4, Mr. Fischer at¬ 
tempts to la-fog the public mlml In reference to the 
facts contained In my note (upiiearing iu your issue 
for Muy 2nd) by making the following statement 

“The officials of that, bureuu arc thoroughly fumllbir 
with its development from Its first Inception, prior to 
INI*0 (the year In which !>r. Harris cult-rod the ser 
vice), to its final completion.” 

If Mr. Fischer can furnish any reliable evidence Hint 
the general scheme which cliumctcrises the new ma¬ 
chine aud distinguishes It from other machines existed 
in any sense- prior to my coneepllou of It In the early 
nineties, ho will have rendered a service to those who 
mny be Interested lu the historbal development of these 
appliances. I have no knowledge that such plan or 
scheme had been conceived at some earlier date, either 
here or elsewhere; nor have I any reason for believing 
that, subsequent to the construction of the Ferrel ma¬ 
chine lu the early eighties and prior to the time when 
the general plan of the new machine first occurred to 
me, the Survey lmd ever considered or recommended 
the construction or pun huso of any tlde-prcdlctlng 
machine other than some machine of the Thomson 
type. 

Mr. Ftochor's Unyuut riiiy S < it » article, and to which 
ho refers, was apparently written largely In the at¬ 
tempt, to minimize or Ignore my claim us the origin¬ 
ator of the machine. Moreover, the article contains 
statements which cm.. Is- HUi-oessfully defended. 

Washington, I). (’. It. A. Harris. 

The 72-lnch Reflecting Telescope now under con¬ 
struction for the Cuoudlau government, a description 
of which was recently published In these columns, is 
to be located on Little Saanich Mountain, near Victoria, 
B. C. This site was chosen after prolonged investiga¬ 
tion of atmospheric conditions In different parts of tin- 
Dominion, and despite the fact that its Melectiou entails 
much additional expense for the purchase of laud, the 
construction of a road, and other preliminaries, 
as compared with other sites that were under 
consideration. 




Manhattan Island: a Body of Land Sur¬ 
rounded by Sewage 

Sanitation of River Bathing 

By Donald B. Armstrong, M.D., Director Department of Social Welfare, 

New York Association for Improving the Condition of the Poor 
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A typical floating bath. Coarae screens keep out the solid portion of the sewage, but the water is none the leas contaminated, and, therefore, a menace t 


T HE lnujortty of |H*ti|iIe have ionrlied the point 
where they prefer their milk undiluted with tvplinid- 
COiil undiluted human exereiuent. This in. of eourse, 
partly n matter of decency, but largely a uiuttcr of 
health Somewhat In eontruat to thin, it la found that 
moat cities make large exiieiulltures for street sprink¬ 
ling. so tliul the food to lie eaten may not be covered 
with a dusting of granulated horse manure This is 
placed in contrast to the first proposition because, 
while there Is an appreciable health faetm, the chief 
justification of our effort in tlds field is based on de¬ 
cency Most of our health or pseudo-health activities are 
founded on decency or health, or both. Rarely a prob¬ 
lem Is met where the two motive forces are not almost 
equally Intermingled Such would seem to Ik* the case 
In the question of bathing in semi-sewage It has been 
said Hint “Manhattan Islund iH a Issly of land sur¬ 
rounded by sewage” This Is scarcely an exaggeration, 
for the waters adjacent to MHiihattun, affected as they 
are by tidal currents, preventing n continuous und free 
fiowage, receive about 490,000,00(1 gallons of sewage |H>r 
day, Tills excrementltious material is inevitably In¬ 
fected iiml uniMt remain, for a time at least, Infectious 
At certain times there is not a slip 111 the North or East 
Illver in which It is Impossible to see human exere 
meut. It was found necessary In the municipal flout¬ 
ing baths, constructed with sluts separated so as to 
liermlt the free entrance and exli of river water Into 
the bathing tank, to nail additional slats over the iqieii- 
ings, narrowing the spaces, so that the larger and, con¬ 
sequently, more objectionable particles of sewage did 
not enter. At the open beaches In the North ltlver It 
Is necessary to screen the river water ns )t flows down 
from the adjacent sower by the bathing establishment 
so as to remove the imest belle sludge Screening, while 
admittedly necessary In this situation. Is not considered 
u final method of treatment in sewage disiwisal, und 
obviously would be particularly objectionable ns such 
if we are using the sewage for drinking purposes, and 
that is practically the situation when It N used for 
bathing. It Is Impossible to maintain a bath on the 
shores of Manhattan Islund not adjucent to a sewei 


exit, for thoie are 1 It) sewers emptying Into the rivers 
from that borough alone, Hundieds of thousands of 
lieoplc use this medium for cleansing ami recreation 
purposes etcry Slimmer It Is equally dangerous and 
indecent, its sanitation or elimlnatton is essential for 
establishing public decency and for Insuring public 
health In New Vork city 

At the present time there are three main types of 
battling In New York hatlsir. 

1. Unregulated Bathing. 

This promiscuous mid surreptitious bathing is from 
the piers nud bulkheads at the foot of many of the 
streets This is forbidden, though the enforcement of 
the regulation is practically lnqiosslble without a more 
thorough policing of the waterfront. 

2. Beach Bathing. 

There are several open beaches In New York Harbor, 
north of the Narrows and south of Spuyten Duyvlt und 
the Rronx Kills, notably those adjacent to Washington 
Heights on the upiier North River Nothing is done, 
and of course nothing can tie done ut these places short 
of a radical change in our method of sewage disposal, 
to sanitate the wuter used In these baths. 

3. The Floating Baths. 

These are both public and private, and are situated 
in the North ltlver and the East River and at the Bat¬ 
tery, In the Boroughs of Manhattan and Kings. The 
baths of this type maintained hy the city alone were 
used by 1,si8,T21 bathers In the year l»tl. Yearly In 
New Y'ork there are about 500 deaths from typhoid 
fever, which means an Incidence from this disease of 
alaint 5.900 cases, llow much of this infection is a 
result of the short-circuit of contaminated excrement 
from Individual to Individual through river bathing It 
is impossible to say. It would seem sufo and reason¬ 
able to assume, however, that the factor was not a 
negligible one. 

Wllut are we to do with these various forms of bath¬ 
ing? All authorities are agreed that the water should 
not be used unless In some way treated and rendered 
both safe and decent, Those who have reached this 
conclusion are agreed, also, that unregulated promiscu¬ 


ous bathing, as well os unprotected beach bathing, mart 
be discontinued, for at the present time it is Impossible 
to tmit the water properly lu these instances. What 
can lie done with the floating baths? The results of 
bacteriological studies carried on by the Bureau of 
Public Health and Hygiene of the New York Associa¬ 
tion for Improving the Condition of the Poor Indicate 
that radical treatment la necessary. 

The counts practically repreaented the condition of 
the river water as well as of the water in the baths. 
The inconsistency of permitting bathing in this highly- 
IKilluted water without any attempt at purification and 
the same time Insisting on filtration and dislnfee- 
tlfpi of Croton water for Indoor ixsils is obvious. At 
the present time Croton wuter rarely contains over 100 
bacteria iier cubic centimeter, and with great consist¬ 
ency Colon bacilli are nut found In 10 cubic centimeter*. 
This water is filtered and disinfected when it is need 
in indoor pools. In contrast to this, the floating hatha 
hnve encouraged bathing in semi-sewage where the 
bacteria are frequently as high as 5,000,000 per cubic 
centimeter, and where Colon bacilli, undoubtedly of 
human fiscal origin In this location, are found frequently 
in quantities as small as t/1000 cubic centimeter. 

With the floating balh it is possible to do one of three 
things, and these possible solutions will be discussed 
under the following headings: 

1. Discontinuance. 

This would seem to be thy most logical and economic 
method. Floating baths as originally constructed oust 
the city 912,000 or 915,000 apiece. They were amply 
floating basins, having on them dressing-rooms and 
toilet facilities. They do, undoubtedly, take advantage 
of the tendency of the boy to go in swimming in the 
Hummer time. At the same time, wheti, as under 
present conditions, he is compelled to satisfy that de- 
sire by swimming lu sewage, one concludes that * redi¬ 
rection of the sums tendency is worth the expenditure 
of a great deal of energy and money. The floating 
battis are open on an average of abort CM* months a 
year, while an Indoor bath may be kept open, and 
ordinarily is, the year round. The Increased offeetive- 
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j bo greater than those from 
, ^_...ji .were taken, and the efficient 
if qf which-would be exceedingly doubt- 
fc ef drcnaatoncee. It way be said 
wa that amount a raa* 
r targe indoor bath, equipped witb 
s&ovwrs and a pool, ooatd bo ooastrocted. 

Tto'Wert Sixtieth Street hath, containing 
edebowew, l tub, and*l pool, cost I126.S90 
. In 1906. If the plan were, ae has been 
previously advocated, to bare smaller 
tSfctiw, With tower units, at more frequent 
Intervals, and if It ware planned to have, 
eventually, these small baths at reason¬ 
ably frequent intervals in the congested 
population centers near the water's edge,. 

It might be reasonably supposed that tbe 
Igeal Lath for these purpose# would be 
smaller than the West Sixtieth street 
plant It Is probable that on equipment 
of 40 showers and a smaller pool would 
coat approximately $00,000. If the float¬ 
ing hatha were entirely discontinued, and 
weye replaced by small indoor baths at 
frequeat Intervals, there would undoubt¬ 
edly have to be, for a time at least, some 
policing of the waterfront, to prevent the 
boy* from going in bathing Off the 
wharves, positive measures of public hath 
advertising wotild help to accompllah this. 

2. Reconstruction for Use of River 
Water. 

In some experiments carried on last 
Hummer In co-operation with the Depart¬ 
ment of Public Works, the Department of 
Mortal Welfare of the Association tor Im- 
inmvtne tbe Condition of the Poor bad a 
tentative plan drawn up for an «quli>- 
ment that would meet this heed to lie at¬ 
tached to one of the present municipal 
floats. This was so devised as-to iicrmlt 
the use of either fresh water from a 
street main or sail water from tbe river, 
disinfected with hypochlorite of lime and 
Altered. The present municipal floats 
were constructed in 1PM0 and have eefcn a 
good deal of wear aud toar, so it Is doubt¬ 
ful if they would stand much more ser¬ 
vice when subjected to remodeling with 
additional equipment. This Is particu¬ 
larly true in view of the fact that addi¬ 
tional equipment would have to luclude 
pumping apparatus. Here also enters In 
another objectionable Item of exjieiise, 
especially when it Is to be of use for only 
three months of the year. It would seem that perma¬ 
nent all-year-round Indoor pools were decidedly more 
advantageous and promising than river bathing under 
these conditions. It may be logical aud desirable to 
tnrn to the river for our baths when we have found a 
way of discontinuing contamination of the river as a 
whole. The success of purifying the water piece¬ 
meal, so to stienk, Is extremely doubtful. 

3. Reconstruction for Use of Freah Water. 

In co-operatlou with the municipal authorities, a tank 
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Of til* kind was actually completed and put in use In 
September of lost year. Croton water was used from 
a street main and was run Into a float at the foot of 
Bast Fifth Street, being distributed by a number of 
Inlet pipes placed at tbe bottom of the pool. The water 
was disinfected with hypochlorite and was run Into the 
pool without filtration or refiltration In sufficiently 
large quantities to change the water In the. pool at least 
once every day. With this plan there was no pumping 
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Recently the Board of Health of tbe city of New York 
approved a set of regulations regarding bathing In 
pools In or adjacent U) New York city. These rules 
require wntcr-tight construction, sanitary toilet facili¬ 
ties, shower facilities, etc. In view of the additional 
equipment which these requirements Imply, It would 
seem that the first method discussed, that la, discon¬ 
tinuance, were the one to be advocated With this 
should go, of course, positive constructive measures 
regarding the Indoor pools. It is probable 
that very few private-hath owners can 
afford to make the changes necessary Is 
It a rational municipal expenditure? 

The chief justltleatlon for this lmini- 
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Sewer discharging into Hudson River. 

expense, though there was a large waste of Croton 
water. The experiment was not a great success for 
several reasons, the chief one of whteh was the lion- 
water-tight construction Safety aud deeencj can un¬ 
doubtedly lie secured by this method with h greater 
outlay, though the plant is useful for only a small part 
of the year, and It would seem that the money which 
must lie spent oil the additional equipment and recon¬ 
struction might be more effectively employed in Increas¬ 
ing the capacity and the use of the all-year-round baths 


ictlvlly, 

tlonul value. At the picsei 
has an excellent nucleus 
and health-promoting lndoi 
already lu use arc to lie tc 
Place, Bust Twenty third S 
Sixtieth Street A new one 
immediately at the Klvingloi 
while three more pools, two at Bast Fifty 
fourth Street and one at West Twenty 
eighth street, are under construction 
Still another is planned at ('iinnlne 
Street, and it Is b<qied that the munici¬ 
pality will sec the necessity for the con¬ 
struction of a pool on the upper Bust 
Side, possibly In connection with the hath 
on East 10!>t It Street Resides these 
plunges (he city has, at the present lime, 
distributed in tyvelve public luiths, 1,2117 
shoyver units and so tub units, the use of 
yvhlch, together \yfth the pools, is cnltrelj 
free These Indoor baths encourage clean¬ 
liness all the year round, 
baths practically afford a s 
during the Summer time * 
hath Is not nearly t 
lmblt, for It must be discontinued In the 
Full. The returns, lu cleanliness and 
health, from hii Investment lu indoor-nll- 
year-round buths promises to lie many 
times what might Is' (he extorted leturlis 
from the flouting baths. 


The Gordon Bennett Race 

T UB French Aero Club had some dlffl 
cully in deciding where tills year's 
(Jordon Heimetl aeroplane event was to 
lake place. On one hand, Ihc municipality 
of Vichy proposed to organize the affair 
and to lay out the grounds, and nn the 
other bund, M Hlfrlot offered the Hue 
grounds for the event. Opinion lay In 
favor of holding Ihc even! at Hue, for this 
year’s rules require a circuit of :t miles' 
length and 300 feet width, upon yvhlch 
an automobile can run al slow speed Such a track 
costs much to lay out, hut tt cun he done more easily 
on the Buc grounds, for these are already In good con¬ 
dition Pilots, of course, prefer the track which lies 
near Paris and Is among the aviation centers and as 
regards the attendance of the public, the latlei place Is 
a much better one Accordingly, after some discussion, 
It wun decided to hold the etip event al the Hue gmunds, 
and It will take place In Heptenihei It seems unde hied 
as yet whether or not the United States will purtleiiiute. 



the pee) of the amktpal bath ta West Sixtieth Street, 
• ' - New York. 


An active hour at the Eaat Twenty-third Street pool in 
Now York. 





















The planetary gear pump throwing a powerful stream. 


The odd gearing of the ire pump. 


Variable Speed Transmission and Rotary Pump 

A Hydraulic Motor Using Planetary Gears for Piston 


OK many yeni*. parllrularlv nIiicc tin- ndvcnt i>f Ihul gcur* ui fP uni) It', respectively. Otm of Ibe jiump 

the uutniuobile, mam efforts lmve been made to iiiiMh 1h mlupled to deliver fluid through the other 

devise a simple variable sihshI transmission gearing. pump unit. The luternnl gears A’ and .1* are adjiwt- 

Wueh geurlng Is needed In an automobile to transmit able one with resjart to the other under eontrol of 

power to (lie dllleientlal without the use of eliuago 
gears, In biitllesblps to elevate the guns and train the 
turrets; la machine tools to piovldo different siassls 
without shifting belts and gears As .vet no strictly 
mechanical tninsmlssion gearing of (Ills tj|a> has been 
commercially developed, but there are several hytlruulle 
systems in use 

Herewith we Illustrate a new transmission gear of 
the hydraulic tyi>e, which, however, differs material I,\ 
from previous gears and Is decidedly original ami In 
genlous, It Is ttie Invention of Mr. Herman I lock. 

It works on the motor and a pump principle, the 
pump supplying fluid to the motor In volume eontrol- 
able at the will of the o|a>rutor, thus eontrolliiig the 
sliced of the motor Motor ami pump are similar In 
construction, aud will he understood by referring to 
the sectional view, Fig, 1 Fl\ed to the easing of the 
motor Is an internal gear A, which Is of iiuadrilaterul 
form Mounted on a shaft at the center of the casing Fig. 1.—How the cylinder spaces progress. 

Is un elliptical gear ft, while between the elllptltul gear 

aud the Internal gear are six platietury gears, 1 , 2 , 8 , the level K. which ofierutes a bevel pinion F meshing 
etc. The design of the internal gear Is such that when with lieveled teeth cut on the adjacent faces of the 
the elliptical gear Is revolved, the planetary gears will gears 

mesh with both the Internal and the elliptical gears at Figs IS and I show the results of adjusting one gear 
all |mbits The planetary gears will, of course, travel with rcaputt to the other In the position shown In 
In the direction of lotntlon of the elliptical 



Fig. 8, one pump unit la indicated by Ml Item 
and the other by dotted lines, it will be seen that 
a cylinder of one pump member faces a discharging 
cylinder of the other, so that one takes In all the p« 
that the other discharges, and no ’fluid la delivered to 
the motor. When, however, the gears are moved to the 
posithm indicated in Fig. 4, the sucking cylinders of 
the two pump units pull together, and the discharging 
cylinders discharge together, consequently « maximum 
amount of fluid la delivered by the two pomp unite to 
the motor, aud the latter la now driven at Ml speed. 
Any speed between maximum aud aero may be ob¬ 
tained by relatively moving the two gears A* and 4* 
Ik> tween the extreme positions shown in figs. 3 
and 4. 

It will be noted that this Is a true rotary In absolute 
mechanical as well aa hydraulic balance, so that there 
Is no pressure on any part that is not absolutely met 
with the exact pressure on the opposite aide. In fact. 
If gears could be rat perfectly and would not wear, 
there would be no necessity for a bearing, tip to the 
present writing, no engineer In this country or Europe 
has been able to lay out the pitch line of the internal 
l»erfoct1y. It was found by the •‘out and try” method 
and then master cutters were made. 

The accompanying photographs show a fire pump 
constructed on this planetary gear principle. Recently, 
on an endurance test of 100 hours, this pump, measur¬ 
ing only 0% inches in diameter by 2% Inches In length, 
made 4,800,000 revolutions and delivered 


gear, owing to their contact with I be In¬ 
ternal gear The planetary gears may be 
considered the pistons of the motor, while 
the spaces between them are the cylinder* 
It will he noted tlmt the space between 
planet* 1 and 2 is much greater tbun tbuf 
between planets 2 and .8 As the planets 
progress In the direction of Ibe arrows 
the volume of the cylinder sjiaee between 
pistons 1 and 2 diminishes, while that 
between pistons 2 and 3 will grow larger. 
Hence, If tills be considered a pump with 
Inlet and exhaust isirts, the tlrst cylinder 
will be discharging through is>rt V, while 
the second cylinder will be su< king 
through port 1). Conversely. If the appa¬ 
ratus Is* used us a motor, fluid admitted 
through port l> will cause the piston-, to 
progress so ns to Increase the cylinder 
siwee lie)ween pistons 2 and :i while at 
the same time the fluid In the cylinders 
Itetweeu pistons 1 und 2 will be discharg¬ 
ing through port C. It is Interesting to 
note that while tie* elliptical gear advances 
HITi degrees, the cylinders advance only 
-tr» degrees, and while them are ouly six 
cylinder spaces, the machine o|sautes as 
If It liad eight cylinders, and there are 
eight discharge and Inlet jsirts. 

Mg, 2 shows how the mechanism Is em¬ 
ployed as a variable sjieed transmission. 
It consists of two parte, namely, a motor 
and a pump. The pump consists of two 
units. The Internal gear of the motor Is 
Indicated at 4\ and the elliptical gear at 
B\ while the Internal gears of the pump 
units are shown at 4' and A\ aud the elllp- 



Fig. 2—Longitudinal section of the variable speed gear. 



Fig. 3.—Pump units opposed. Fig. 4.—Units working together. 


1,100,000 gallons of water. 

Counterfeit Weather Forecasts 

A LTHOUGH the almanac weather 
prophet still plies his trade to-day, as 
be did hundreds of years ago when Justus 
StOffler threw all Europe into a panic 
by announcing that certain planetary con¬ 
junctions would bring about a second de¬ 
luge, It appears that there are legal snags 
upon which the modern prognosticator is 
In danger of running, If he happen to Ot¬ 
ter his predictions within the jurlsdtettoa 
of the United States. Proceedings ware 
recently brought in the United States 
court at Detroit against the pUbliShero of a 
• Family Almanac" under a settles of the 
Penal Code, which roads as follows: 
'•Whoever shall knowingly Issue or pub- 
lish any counterfeit forecast or warning 
of weather conditions, falsely representing 
such forecast or wanting to bat* been is¬ 
sued or published by the Weather Bureau, 
United States Signal Service, or Other 
branch of the* Government service, shall 
lie fined not more than fire hundred dol¬ 
lars, or Imprisoned not more than ninety 
days, or both.” On the title page «f the 
publication in question appears tte'iftit-' 
lowing statement: ‘Tnriudtng a map of 
the United states and Uncle dun’s 
Weather Predictions,” Nwfitoa to say, 
the predictions, which are untie up f<* « 
year la advance, are not 
The publishers were flbmft aOtygbd 
fined 1100 for eeeb c¥ ih* fh*# yveass Mi 
lag Which the forecast# had MM. 
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***** swjfa play* « “Ben Hot*' *nd 
*0*» vwlta," but differ. fro* them chiefly 
to baring bee* written partUmlariy for 
a» '5pfM0'. Author person¬ 

alty managed the Hfglte tjf the play pud, 

<9 «*« te have It as ml as possible, the 

mm wm engaged long before the float 

performance, la order that time who 
atm th represent athlete* «mld develop 
their awaeles by gymnastic exercises, and 
those who wen? to lepreeeat bearded ueo 
could raise real beards, and tiros avoid 
the amt*! wig and make-up. The story ot 
the play belongs to (die tine of Hannibal 
and the scenes vtrMly portray the hor¬ 
rible religious rites of human sacrifice prac¬ 
tised at Carthage, in the Temple of Moloch, Gabirla Is a 
Homan girl Mtolett by Phoenician pirates and sold to the 
priest of Moloch, who Is about to offer her as a sacri¬ 
fice to the “God with the ‘White-Hot Heart" when she 
Is rescued. To stage the play, a most elaborate temple 
was built of plaster. The accompanying illustration 
represents the great gate of the Temple of Moloch. 
There ere interior views of marble halls richly deco¬ 
rated and ornamented with representations of the sculp¬ 
ture of that time, in addition to the scenes at Carthage, 
there are views of Hannibal leadiug his army over the 
Alps, a Bomsu battle at Cirta with catapults, derricks, 
and all the machinery of andeut war. The pictures 
were taken In Italy, tUcity, H witter laud, Africa, and 


Machine Iter Sawing Stone Walla 

T HE modern builder thoroughly appreciates the im¬ 
portance of waterproofing foundation walls to pre¬ 
vent dampness from creeping Into them and Injuring 
theta- Accordingly, It is the custom to protect the foun¬ 
dation walls with a good coating of asphalt or the like. 
However, there are many buildings, particularly In the 
older countries. In which no such provision against the 
entrance of daiqpnoM and frost was made, lu order to 
preserve these hulhllngs, a method of insulatlug them 
against dampness has been devised by a German engi¬ 
neer. It consists In sawing a slot In the foundation 
wall Just above the ground line and introducing In the 
slot asphalt-coated lead plates. A special machine has 
been designed to saw the masonry, producing a kerf 
about one loch wide. As the work la done progres¬ 
sively, the plates being Introduced as the sawing pro¬ 
ceeds. the stability of the building is not endangered. 
However, to prevent any isisslble accident, conical Iron 
cramps are Introduced In the 
saw kerf. After the Introduc¬ 
tion of the Insulating plates 
the slots are closed with tem¬ 
porary wooden forms, and 
then they are grouted with 
liquid cement, which com¬ 
pletely fills them and any gaps 
still left ojam. The cement 
adds to the Insulation, and the 
wall is thus thoroughly pro¬ 
tected against creeping of 
moisture from the ground up¬ 
ward. To dry out the walls 
over the Insulating plates, a 
special atove la provided. 

Bicycle Fitted With Side 
Prop* 

T HE convenience in having 
a device for making a 
bicycle stand Still when It 1* 
stopped oa the toad wilt be at 
onoe appreciated, for It will 
come Info use to numerous 
caeee when the rider wishes 
to stop without dismounting 
from bfo machine, (tor photo- 
«■***- ahour a.bicycle to tfata 
k it bring held by A 

. t at .the war,. 

a detail* <tt the 

P„# ;tete/ 



Gate sf the Temple of 




Sawing 


» walls to Introduce water¬ 
proofing plates. 





ot the bicycle frame and next tin- rear 
wheel hub is clamped a bracket. This 
nerves to hold a light steel rod <m either 
side of the machine, which forms the sup¬ 
port The rod Is Journaled lu the bracket, 
hut, Mug a tient shaft, its lower log 
takes the two positions shown In Figs 1 
und 2, when it is turned In Its bearing, 
lit the first position tho leg projects to 
one side* ns n prop, while In the second 
position 1( Is folded up against the side of 
the wheel. All (he movement Is controlled 
In mi easy muniiei, by the use of a lever. 
Various moans can he adopted for placing 
this lever, but the best one Is shown in 
Fig. 3. On the handle rod is mounted the 
usual brake, seen on the left, and next to 
it Is u level of (julle similar kind, but 
somewhat differentIv moulded, so that by 
pressing the lever we pull on a wire In 
quite the same way as for the brake. This 
wire works In the custodian flexible tube, 
und It goes down along the frame to the 
bent upper end of tile pivoted tod m leg 
which we mentioned above. A double win 1 
allows of working both legs at the same 
time. A spring upon the collar or support keeps i bi¬ 
les* held up in the inactive position, and when the 
lever throws them upon the ground, it suitable damp or 
lock device keeps them there, so that the hand pressure 
need not be further upplied It will he seen that the 
device could hardly be simpler or easier to operate 
When on the road, it will now he possible to stop for a 
moment in order to enjoy a view, or even to take photo¬ 
graphs, and for this lutter use it will he most useful lu 
allowing tlme-exinsures lo ls> made, the hic.vele serving 
as a tripod. In cities and when tun cling upon crowded 
streets where Hie rider becomes blocked l«y vehicles, lie 
is uble to stand still until fret* to proceed, without 
being obliged to dismount, us so frequently happens 

News from the “ Karluk ” 

T HE mystery which lias enshrouded I lie fule of 
VllhJ&linur Htefftnsson's ship “Karluk" since she 
drifted away from the Alaskan coast, Septemtier 23d, 
1013, carrying with her ulsmt half the scientific staff 
of the t'auadlnn Arctic Expedition, is now happily at an 
end. A dispatch from SI Michael’s, Alaska, announces 
the arrival at that place of tho “Karluk's" sailing- 
master, ('apt. Bartlett, with the news that the vessel 
was crushed by the ice und sank about, sixty miles off 
Herald Island (northwest of Bering Stroll) on Jununry 
lllh. The ship's company escujied over the Ice to 
Wrangel Island, from which point Bartlett sledged lo 
the Siberian coust, where he fell In with the whaler 
"Herman,’' which carried lilm to St. Michael’s As soon 
as navigation opens, the Canadian government will un¬ 
doubtedly send a vessel to rescue the puriy marooned 
on Wrangel Island Much Interest attaches to the 
course over which the "Karluk” drifted, as bcuriug 
UlKin the plans of Amundsen and others to approach the 
l»ole by drifting from u point 
north of Bering Strait The 
drift of the "Karluk" ended 
almost exactly where that of 
He I sing's ship "Jeanette" he 
gun, In 1 S71>, while the point 
nl which the ".leunette" sunk 
was not very fur from 
where the drift of Nansen’s 
•Tram” begun, in IMH The 
combined routes of these throe 
vessels thus give a general 
idea of the drift of the Arctic 
currents more than half way 
around the north polar basin. 
They lire at once unfavorable 
to Hie plan of utilizing ocean 




Hell¬ 


ing the pole, and favorable, to 
the idea that extensive lands 
exist In the unexplored region 


of tin 


ict to ( 


now eugeily u waited of 
Ktcffiiissnu’s proihised sledge 
Journey northward from the 
Mackenzie delta und of Mac¬ 
Millan's northwest from Axel 
llells-rg 1-uud; either of 
which may have resulted In 
the attainment of the lauds in 
question. 

Yellow Poplar, or tulip tree, 
the largest broad leaf tree In 
America, has been known to 
reach nearly two hundred 
feet In height and ten feet lu 
diameter. 
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New Apparatus for Writing at a 
Distance 

A V»nr ingenious apparatus 1ms juat been 
Introduced from Germany, which 1* de¬ 
signed to transmit writing, drawing, and 
the like over a telephone or telegraph line 
to an liiNtruniL'iit which makes a perfect re¬ 
production of the original. Telautographs 
have long been In use, hut till a nppnratUH 
differs from other*) In many lmiKirtaut i»ar- 
ticulurs The writing ul the receiving end Id 
done by u jiewll of light which travels over 
a sensitized sheet of paper. The messuge Is 
thus photographically reproduced, the sensl 
tlzed puper being develo|ted uuloinutlrally, In 
the machine, In a few seconds’ time 
The scheme of the device is shown dla- 
grammntleiilly In Fig. 1 At the left Is the 
transinittlug station; the recehltig statlun at 
the right The ismltlon of a point is deter¬ 
mined by noting the length of Its abscissa 
and of Its ordinate. In relation to two a\es, 
oi. to borrow a geographical simile, by 
noting ItH latitude and longitude. It Is there 
fort* merely necessary to transmit the latl 
tnde and longitude to the receiving station 
In order to locate the same point on a sheet 
of |Miier at that place Accordingly, the 
pencil /* Is provided with means for con¬ 
trolling two variable resistances Jt 1 and 
If \ respectively These, In turn, control dell 
cate galvanometers O' and (!\ lespecttvely, 
at tin* receiving station, each titled with a 
liny mlrioi As 



able reach of the am. 

advantages of «M* aJ^tM'Sk ^ iaot^ 
Receiving instrument with can* a message may he ooMwtmli^.-wwa^ W 
line may be Inserted at any .jioint after tt-a 
aeaeage has been written, and aot until the . 
operator la satiafled that tha writing is Jozt • 
as tt should be, need he drop hie pew®! and 
have the photographic reproduction devel¬ 
oped at the receiving end. This permits of 
transmitting drawings a* wall a* , ordinary 
writing. Instead of moving a pancli at dm 
receiving end in frictional contact with tha 
paper, there is the practically negligible 
Inertia of two light mirrors. This permits of 
operating the device rapidly and accurately. 
The writing may be as email as desired, 
while the message received, being photo* 
graphic, makes a fixed record that cannot he 
altered. The roll of photographic paper la 
sufficient to reproduoe a hundred messages on 
sheets the size of a postal card. When the 
roll Is nearly exhausted, warning Is given by 
special marks on the last few sheets of paper, 
which will serve to notify an attendant that 
a new roll and a new stock of developer 
must be placed In the machine. Very little 
current is required to transmit a message 
over a utile or more. 

Measuring Human Comfort 

P ROF. LEONARD HILL, F.R.8., and Mr. 

O. W. Griffiths have devised what they 
call a "caleometer," an instrument designed 
to measure the 
degree of comfort 
in a room, or a 
public hall, or a 
factory, in so Car 
as that depends 
on the rate of 
cooling of the 
human body. The 
‘‘coll.’’ which is 
made of a wire 
having a tempera¬ 
ture coefficient, 
forms one am of 
a Wheatstone’s 
bridge, the other 
arms of which are 
made of an alloy 
whose electrical 

resistance does not vary with the temperature. The 
bridge Is balanced when the temperature of the “coil” 
Is approximately that of the human body, the current 
being supplied from accumulators or from the main 
supply. Any tendency to variation of tbla tenqierature 
Is checked by an automatic rheostat, worked by a relay, 
so us to diminish I he current when the temperature 
rises, and cit e verm. The Indicator in the box showa 
at any instant the number of calories per minute sup¬ 
plied to the coll to keep Its temperature constant. The 
coil can be placed at any distance from the indicator, 
to which any number of colls can he switched in suc¬ 
cession, if necessary. Comfortable conditions are Indi¬ 
cated by gentle osclllutlons or the {Kilnter—about a 
mean value of 30 calories per minute. A low steady 
reading denotes monotony and oppressiveness; violent 
oscillations about a high mean value are evidence of 
excessive cooling by an unpleasant draught. 

New Cathodic Glow Lamp 

By Henri Marc hand 

I T huH long been known that when n Geissler tube la 
subjected to an electric discharge, the negative elec¬ 
trode becomes hot, to a degree moro or less marked, 
according to the Intensity of the discharge and the cur¬ 
rent producing It. Hastsl on this phenomenon, Dr. 

Greinacker, Zurich, has developed the new cathodic 
glow lamp here lllusYruted, 

The lamp consists of u spherical glass bulb containing 
two electrodes (fffl, Fig. 1), each consisting of a Nernst 
heater contained in a ijuur tz tube, and sealed In by 
means of magnesia and pipe clay. Connecting wires of 
platinum are Indicated at l‘t, Pt. Air is drawn from 
the bulb, until the pressure Is reduced to some milli¬ 
meters of mercury 

When the lamp is submitted to an alternating cur¬ 
rent of 1,000 volts, discharges take place, which soon 
heat the electrodes to a white-heat. With a current of, 
say, 0.1 ampere, the light furnished approximately 
equals that of a 50-candle-power lamp. 

The voltage necessary for lighting the bulb will per¬ 
haps be diminished by using a suitable gas in the b ulb* 
modifying conveniently the nature and pressure of the 
gas, etc. The appearance of the lamp when bt jliillla f 
to glow Is KbotfVn In Fig. 2. The s oon becam e 

incandescent. 
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Transmitting a message with the photographic telautographs 



more or iv- 
sistniiee Is thrown 
Into tlie circuit «( 

It', Hie minor II 
of galvnnnm o t e r 
O' Is more oi less 
deflected, mid h 

Imam of light 
from the lamp A, 
pluylug upon tills 
mirror, has its 
reflection com*- 
s p o n tl 1 ugly de¬ 
flected. The re¬ 
flected lien III Is 
cast ujkiii the lttli- 
ror r. which is 
mounted to turn 

on an unis lit right angle*, to Hint of mirror H Mirror 
r Is deflected by variations In the resistance Intro¬ 
duced at If’, further modifying I lie direction of the 
lienm reflected therefrom in olltei words, one of the 
mirrors determines the latitude of the point of light 
Hint fulls upon the sensitized pH per II, while the other 
Controls Its longitude Accordingly, ns tin* (smell Is 
moved over the pn]s*r ill the transmitting station, the 
pencil of light at the receiving station must reproduce 
Hie same line, point for point, on the sensitized paper 

In the photograph of the receiving apparatus, the 
plaee where the lamp is introdwed is Indicated by the 
letter 4 The light from the lump passes through n 
series of lenses and reflectors to the small mirror II, 
then to the mirror ('. finally falllug ui>on the sensitized 
puper at l> The developing tank Is shown ut 1C After 
the message hits been written, the machine automatic 
ally reels off the exposed paper, cats It off, passes It 
through tile developer, and issues it finally through the 
slot /*’, completely developed, fixed mid dried, nil In 
fifteen seconds 

Detail views of the transmit ting )s*ncll and the varl 
able resistance colls It controls are shown In Fig. 2. 
the upper view representing a side elevation, und the 
lower view u plan with the pencil and pencil arm 
broken away mid the top of the casing removed The 
jieiicll Is indicated at /'. while at I" 1h an automatic 
coutnet which closes when the pencil Is swung up to 
the writing position. The system Is active only when 
the pencil is held in writing position and the lump .1 
glows only when the lienell Is piesMsl down In contact 
with the pu|h*r. So the act of moving the lienell across 
the lmjier lo dot an * or cross a / is not accompanied 
by a corresponding movement of tli— beam of light at 
the receiving station. As soon as the writer Is through 
with his message, he lays down the pencil, whereupon 
contact /” Is broken and the transmitting system lie- 
eomes Inactive, hut the developing mechanism at the re¬ 
ceiving station begins to oficrnte. Not until the message 
has lieeu developed can another message lie written. If 
tin* operator should write a second ta«*ssage during Hie 
period of developing, no message would Is? transmitted. 
As aoon ns the lyeeiving apparatus Is ready for the 
second message, the fad Is signaled by a disk on the 
transmitting apparatus, which shows white. Then the 
writer, on picking up his jieucil and begluutng to write, 
will hear a alight jfliazhig noise, indicating that the 


Fig. 1.—Diagram of the main circuits of the Improved 
telautograph. 



receiving uptniratiis is reproducing his message pro|s 
erly In other words, "he hears himself writing at tin* 
receiving stuthm ” 

Referring again to Fig 2, the essential details of the 
transmitting station are clearly shown The lienell 
proi>er is supported upon an arm which passes through 
a slot in the top of the casing and is pivoted upon a 
chi r Inge As the carriage slides back aud forth In the 
slot, contact Ih made with the variable reststnnee coil 
It'. As the arm swings upon its pivot, contact Is made 
along tin* resistance coil If', which. It will he oliserved, 
is mounted upon the wheels so that it can travel 
toward or fiotn the pivot, to adjust Itself to the vurl- 



Fig. 2.—The cathodic lamp beginning to glow. 


Fig. 2.—The transmitting pencil aud 
resistance coils. 
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If a King’s Doctor told 
you to take Sanatogen— 

you would be impressed—for you know that a King’* 
Doctor must be a man of highest professional standing. 
You would take Sanatogen feeling confident that it 
would do the things promised; give you fresh vigor, 
fortify your system as no other tonic could. 

Now it is a fact that the private physicians to seven Em¬ 
perors and Kings, after personal observation of its effects, 
have endorsed Sanatogen in writing. (See, for instance, 
the accompanying letters of Dr. Ott and Dr. Kuhn.) 

So vo 
ytu.ity 


you could r< 




_ t over 19,000 r - „ , ,- 

would tell you to take Sanatogen, because 
they all have written us of its wonderfully 
beneficent effect, of its power to strengthen 
the nerves, to help digestion, enrich the 
blood and generally uplift the aystetn in a 
natural, lasting manner 

Such are the credentials of Sanatogen— 
they should, they must convince you that 
Sanatogen hat a service to perform in 
your caae. 

Sanatogen is told by good druggists 
everywhere in three sires from $1 00 up. 


Dr. Erasst Ott. 

Dr. Comd Kuhn. 




SANATOGEN 


for Elbert Hubbard's new book, "Health in the Making.” Written in his 
attractive manner and filled with his shrewd philosophy together with capital 
advice on Sanatogen, health and contentment. It is free. 

Address, THE BAUER CHEMICAL CO., 28-G Irvmg Place, New York 


A Haven of Comfort 1 

Larc*. airy, elegantly furnuhed ruema, overlooking lake and parka. Single or 
en suite, with pnvate batha Unexcelled cusane American or European plan 
Orcherira evenings A beautifully appointed home for these who daare the best 
Only 10 minutes from heart of the caly Write for rates and Illustrated Booklet 

CHICAGO BEACH HOTEL 

Hjrdo Put Boulevard (Slst Strsst) on the Lake Shore, Chicaro 


Settled 


The Cleaning 
Question 


Old Dutch Cleanser routs out dirt 
in a jiffy — quickly removes rust 
— cuts cleaning cost, time and 
labor as well as grease and giirae. 
“Settles" the cleaning question. 
Fine for cleaning steel, copper, 
brass, iron and nickel plated met¬ 
als, floors and floor coverings, lav¬ 
atories and wash bowls, painted 
walls and wood work. Contains 
no caustic or acids. 

Buy and try a can os two, 

Many aeee and /Wf 
Direction* on Largo 
Sifter'Cam—lOe. 
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(ConeUM from jNWPg' 
five. has \m *Wte feet of Sttrtte*. 

An interesting fact is that this toeo- 
motive ban 89 per cent of the total weight 
of tbe engine and tender on the driven, 
a gain which results from placing *'■get! 
of driving wheels under the tender. The 
boiler contains 826 tubee 2% iDOhe* to 
diameter and 53 tubes GV4 Inches in diam¬ 
eter, and their length is 24 feet There 
are 6,418 square feet of heating surface | 
In the tubes, 88 square feet In tbe arch 
tubes, and 880 square feet in the firebox 
and combustion chamber, making a total 
heating surface of 6,886 square feet, The 
xuiK-rheater having a total heating 
face of 1,084 square feet, makes the total 
equivalent beating surface 0,262 square; 
feet. The grate area Is 90 square feet 

Tho tender has a capacity of 10,090 gal¬ 
lons of water and of 10 tons of coaL 

The exhaust steam from the right cen¬ 
ter cylinder passes to the front receiver 
pipe, aud that from tbe left exhaust cham¬ 
ber to the rear receiver pipe. These pipe* 
have ball and sliding Joints which insure 
flexibility. Tho front low-pretaqre cylin¬ 
ders exhaust through the stack through a 
flexible pipe, and the rear low-pressure 
exhaust Is carried through a feed-water 
heater, extending the full length of the 
tender, and is then discharged through a 
vertical pipe at the rear of the tank. 

As showing how, even In mechanical 
matters, history wifi sometimes repeat 
Itself, it is Interesting to uote that an far 
back as 1883, Archibald Sturrook, locomo¬ 
tive superintendent of the Great Northern 
Hallway, In ICngland, conceived the idea 
of utilising the weight of the tender for 
traction, and built about fifty locomotives 
which carried an engine ««nd drivers in 
the tender frame. A photograph and a 
line drawing by Mr. Herbert T. Walker 
of this early ami most Interesting locomo¬ 
tive are shown in the accompanying illus¬ 
tration. 

In the Sturrock engines the weight of 
the tenders loaded was about 57,000 
|M>unds The middle axle was cranked 
aud driven by a pair of Inside cylinders, 
12 inches in diameter by 17-inch stroke. 
The wheels were 48 Inches diameter aud 

ere connected by outside coupling rod*. 

Steam for the tender engine was drawn 
from the main engine boiler and was con¬ 
trolled by a separate throttle valve. It was 
conducted to the tender cylinders through 
a pipe (visible ou the photograph) 
from the outside of the steam dome. In 
practice thin pljs* was found suihelently 
flexible without the intervention of com¬ 
pensation Joints. The vulve gear was the 
ordinary Stephenson link motion worked 
by a separate reversing lever 
tender. 

The exhaust steam was delivered Into 
a tubular condenser, which whs surround¬ 
ed by the water In the tank, and what 
remained uneondensed passed away 
through two short outlet pljies at the rear 
of tbe tender. These and other details 
are clearly shown lu the accompanying 
drawing. 

The tractive effort of these tenders was 
about 5,600 pounds. The engines to which 
they were attached were the ordinary 
English freight locomotives of the period; 
but their heating surface was slightly 
Increased to sui>ply the necessary steam 
to the tender cylinders. The leading di¬ 
mensions of the engines were: Cylinders, 
18 inches diameter by 24 inches stroke. 
Driving wheels, 60 Inches diameter. Total 
heating surface, 1,082.26 square feet 
Weight in working order, 73,900 pounds. 

Tbe tractive effort of the engine was 
about 11,264 pounds, which, added to that 
of the tender, rnndo a total drawbar pull 
of 18,864 jKttmds. 

The hauling power of these Steam ten¬ 
der locomotives was nearly double that of 
the ordinary engines of the same class; 
for on a level road they draw sixty loaded 
cars, while the latter could pull only 
thirty-five ears on the same track. 

Although a mechanical success, they 
were in advance of their time; for the 
trains they hauled were too long to be 
bandied with convenience, since their 
length exceeded that of the side tracks. 
Moreover, ou down grades • the longer i 
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3«ar bad practically two euglnea 
tw tnatead of one, and their tUafctvor 
loabtlww contributed to the want of auc- 
' heee tender*, which, a* Zdrah Col* 
bum (then the greatest authority on toco* 
motive engineering) an hi, “deserve to be 
remembered a* a contribution to the prac¬ 
tice of auxiliary power," 

The Launch of “Shamrock IV” 



indeed, that It was necessary to provide 
extension chain plates lu order to get 
sufficient spread for the sbismds to hold 
the towering rig In place. A novelty In 
the rig la the fact that some of the 
shrouds lead to a point one third of the 
distance from the masthead; and midway 
between their point of attachment and the 
deck Is a second pair of spreaders. This 
method of staying suggests that the mast 
must be built extremely light In plating. 

According to Winfield M. Thompson, the 
yachting exiwrt, who Is at (iosiwrt for the 
purpose of observing the "Shamrock,' 
she will have a sail spread of about 
ten thousand square feet If this be true, 
the sail area will exceed that of "Reso¬ 
lute” by pearly 25 per cent, which Is 
truly enormous difference. The jjenalt.v 
due to her great sail spread and 
quarter-beam limitation will be large; ami 
It becomes an Interesting question whether 
the great power of "Shamrock IV” will 
suffice to wipe out the handicap she must 
give to whichever American boat Is choaen, 
and still have In hand a sufficient margin 
of speed to make her the winner of tl 
out of five contests off Handy Hook. 

Gaatav Hamel 

By Major H. Banner man Phillips 

f'l’MIE finest of tJreat Britain's fliers lost 
* his life in the attempt to cross the 
English Channel on May 23d, on his way 
from Paris to Hendon, where he was to 
have flown lu the "aerial derby" on the 
afternoon of that day. The race 
start from there about 4 P. M., und after 
following a mure or less triangular course 
around London, was to finish again at 
Hendon. Mr. Hamel had gone to PhHh In 
order to fly over to England in tig* Mnrane- 
Haulnicr monoplane with 100 horse-power 
Onftmc engine, with which he intended lo 
compete in the race. He left Vlllacoublay 
at 4:80 A. M., landing at Lt* Crotoy, iicut 
L ille, about an hour later. He was after¬ 
ward reported ns haring lauded at 
Hardelot, and later at Boulogne. He la 
said to have left the latter place at half¬ 
past 1 o'clock, aud afterward to have 
seen over <'utaln. After thut all 
traces of his flight were lost. The weather 
In the Channel on the 23d was extremely 
unfavorable for flying. There was a thick 
mist and a strong westerly wind, and the 
airman would have known well the sig¬ 
nificance of this state of things, for he 
crossed the Channel in flights 
twenty time* during his career as an 
aviator. 

The most complete and thorough search 
was commenced as soon as }t was known 
that there were fears as to his safety. 
Various cruisers and destroyers and two 
sea-plaues of the British Navy commenced 
to search the sea for traces of hltu, andj 
the nature of the weather may be Judged 
from the fact that both seu-plam 
wrecked and the rough seas made hard 
work for the crews of the destroyers as 
they aud the cruisers slowly petroled the 
Clntuuel and swept the surface of every 
portion of the sea between England and 
France, where there seemed to be the 
slightest chance of finding any clue to'the 
fate of the intrepid airman. The search 
continued, both by day and night, a I 
aw there seemed any chance of sue* 

_the various vessels keeping touch by 

wirffies* ad the time. Urn vratch and pas*: 
eengera on the croes-chanuri iteataets altoj 
keep a lookout t« r pay pieces at wreckage, 
**<* «■<*»' *«** 


Every-day tests of your lubrication 
Try them on nearbyroads 

How soon does incorrect lubrication show up ? 

Often in one short run. 

Consider three types of roads: 

HilU. You come to a sharp grade. With one lubricant you 
must drop to a lower speed. With another lubricant you can 
climb the hill easily. 

Why? 

Because the first lubricant is wrong in body. Compression and 
explosion escape past the piston 
rings. Power is wasted. If the oil 
is low in quality, you must also 
overcome excessive friction. 


Only oil correct in body and 
will give you full power 

r the hills. 

Heavy Roada. The conditions 
are very similar to those in hil| 
climbing. 

Sand, mud or “rough going’' 
bring heavy strains to the motor. 

Where an oil correct in body 
and quality carries the car along 
easily, an incorrect oil brings 
power-waste and excessive friction- 
drag. Overheating is apt to follow. 

Boulevard*. Along level roads 
loss of power is not so often noticed. 

But, even on the smoothest 
roads, only the correct grade of 
oil will give you full power and 
full mileage from your gasoline. 

To compare the efficiency of 
any oil with that of Gargoyle Mo- 
biloil, make this test: 

Te*t. Select a steep hill. See 
how far you can go up on high 
gear with the former oil. Then 
clean out y6ur motor with kero¬ 
sene. Fill your oiling system with 
the correct grade of Gargoyle 
Mobiloils. Be sure that operating 
conditions in both cases are iden¬ 
tical. Use the same test. See how 
much further you go up the hill. 

Use the oil specified for your car in our Lubri¬ 
cating Chart, printed in part on the right. A copy 
of our complete Chart will he sent any mntoriat 
on request 

On request we will alao mad a pamphlet on the 
Const ruction, Operation and Lubrication of Auto¬ 
mobile engines. It describes in detail the sominmi 
engine troubles and gives their cause* and remedim. 

It i» nafert to buy Gargoyle Mobiloils hi origi¬ 
nal barrels, half-barrels and sealed five und one- 
gallon cans. See that the red Gargoyle, our niuk 
of manufacture, is on the container. 


Correct Lubrication 


tfovlft Mobil, hI tl 


(ianroyla Mobil- 
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Gargoyle Mobiloil “A” 

Gargoylo Mobiloil "B” 

Gargoyle Mobiloil “E” 

Gargoyle Mobiloil “Arctic” 

They can he secured from lehable garage*, 
automobile supply houses, hardware stores, am 
Others who supply lubricants. For information 
kindly address any inquiry to oui nearest office. 
The city address will be sufficient 


Mobiloils 


A trade for tack type of motor 

VACUUM OIL CO., Rochester, N. Y., U. S. A. 


Specialist* ia the manufacture of high-grade lubricant* for 
•rery clou of machinery. Obtainable every where in the world. 


DOMESTIC BRANCHES, 


New York 
Minneapoli* 


Chicigo 

Pittsburgh 




















LATHES AND SMALL TOOLS 



itoaaB 
SENECA FALLS MPG. CO., 
695 W.mt 9mm 
W.F.H..N Y..USA. 


(Afr? atrlctly 

U^nit'llhurtrk't'wl calaiox* 

^ Thm S.butUn Lathe Ca.. n , IM CaWt Stmt 


Friction Disk Drill 


StnJ for Drill Catalog™ 

W. F. & Jno. Barnet Company 

KMablUhrtl 1872 

1«M Ruby Straal Rockford. DHnoU 
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GROBET SWISS FILES 


1 11 it v * • boon for 


II uppr«rfutB and we ll ant future order. 

MONTGOMERY & CO. 

>n Street New York City 


‘‘tWOntl” Ne.(ZZ 
ROUND NOSE, SIDE 
CUTTING PUER 


SMITH a HEMENWAY CO.. IW CJ 


n St.. N.T City 
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GRITS FOR EVERY GRIND 

We operate 9) gnndetonr auarriee, an 
- 'll lit* a areat Tarinty ot grit, Oi 
llert grader* aeloet exactly the nyt 

CLEVELAND GRINDSTONES 

.. iMHhanlca machlnlau and Imhntnal 

J2rtr.n i^sinss+sr” 

THE CLEVELAND STONE CO. 
lizt Leatar-Naw. Mdr . ClaaaUad. O. 


WELL 


DRILLING 

MACHINES 

itZSZn 


shallow well* in 

wheel* or mi si..*. ..— ... 

Htrunu. sltnpl* and durable Any 
operate thflii* easily. Head for cstsloi 

WILLIAMS BROS. Ithaca* N. Y. 


SPECIAL MANUFACTURING 
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Models and Experimental Work 

INVENTIONS DEVELOPED 
SPECIAL MACHINERY . . . 

E. V. BAILLARD CO., 24 Franklort St.. N. Y. 


NOVELTIES & PATENTED ARTICLES 


LUBRICANTS 
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PORTL AND CEMENT MAKING udeaenbed 
in excellent article* contained tn Scientific American 
Supplement* 1433, 1465. 1466. 1510, 1511. Pnce 
For tele by Munn fit Co., Inc. 



bnt all In vain. 

From what la town of the route taken 
by Mr. Hamel, it seems probable that, In 
the first Instance, he meant to strike the 
English coast at Hustings, but found the 
fog unfavorable to the longer sca-passage- 
and then went farther east, In 
follow the Calais mail-steamer across and 
thus shorten the sea-journey ns much 
possible. The steamer having left when 
he reached Calais, he may have started 
tor Dover, hoping to do the twenty-one 
miles in us many minutes, but getting 
caught, by the fog, may have lost 
tlon and liecn carried out of his < 
and over the North Sen, and finally, when 
his fuel gave out, he would be forced to 
come down out of sight of bind, when his 
fate would be sealed Ills monoplane was 
without tioats. I icing Intended t 
land work, and It could not sustain him 
long on the surface of the sea. In any case. 
The circumstances of the voyage bear a 
painful resemblance to the lust journey of 
(lie late Mr Cecil Grace, who was lost In 
1 lecemtier, 1M0. oil the return over sea 
(light from Calais to Dover In foggy 
weather 

Mr Hamel was certainly the most, ex- 
lwlonced and the most, distinguished of 
Britain's airmen, aud he was, deservedly, 
of the moHl popular, partly on account 
of his achievements, hut also on account 
of his fine manliness und simplicity, to 
which was added it peculiar charm ofj 
manner. Ho was 25 years of age, and 
had displayed the greatest aptitude as an 
aviator of any man of his time; for alnce 
be iiuullfied as an airman at l*nu In 1911 
he had shown himself to be as proficient 
os»-coiintry as In exhibition flying, 
and seemed to have a natural affinity for 
nnd knowledge of the air. He was the 
first pilot to cross the Channel with a lady 
aa passenger, and ulso the first ulrman to | 
make the Londcm-to-Paris journey with a 
passenger In one day, niul the first British 
airman to "loop the loop." He was look¬ 
ing forward with keen ambition to make 
he first attempt to cross the Atlantic in 
the Martlnaydc monoplane which was 
being built for the purpose at the cost of 
Mnckay, and which will lie de- 
serltied at length in one of the forth¬ 
coming Issues of the HritcNj’iKlr American. 
That his services In the oh use of avla- 
frorn a national and patriotic point 
of view were duly appns-lated, not only 
by the British public but by the gov¬ 
ernment, was shown by the following | 
communication in which the Admiralty 
mode known their decision to abandi 
the seHrch for traces of him on tl 
26th of May : "It has boon decided to 
susiiend ttie searching operations by flotil¬ 
las uud air-craft which have been In 
progress for the last forty-eight hours for 
Mr. Hamel. In relimiulslillig this qucHt, 
tlie Admiralty desire to pluee oil record 
their recognition of the services rendered 
to British uvlallon bv the missing airman. 
He was without question the foremost ex¬ 
ponent In these islands of an art whose 
iiilllturv consequence Is continually In¬ 
creasing His qualities of during, skill, 
resource, nnd modesty merited the 
of those who pursue the profession of 
arms, and his loss. If this must lie ac¬ 
cepted, is received with deep regret by the 
officers and men of the NiivhI Wing of the 
lloyul Flying Corps” 

New Meteorological Units in Great 
Britain. 

S I NCR the first of May tho dally 
weather reports of the British Meteoro¬ 
logical Office have published all baro¬ 
metric pressures in railllbura. Instead of 
inches; ralufall In millimeters Instead of 
inches; and wind velocities In meters per 
second instead of miles per hour. The 
vertical component of solar radiation, 
measured at South Kensington, Is given In 
joules per square centimeter, and its rate 
In milliwatts. Temperatures, however, are 
still given In these reports In the old- 
fashioned Fahrenheit degrees. The Itoyal 
Meteorological Society has decided to 
millibars In the series of pressure normals 
the British Isles, which it Is now pre--j 


examined by searchers of either nation. j paring. Tho barometore'hetwitoe ; 
the French authorities taking an equal by the Meteorological Oflleh.i 
interest with the British In the operation, sted in both baromlt* and 1 

ha remits of the scale-reading are 
to millibars, or absolute units of ] 
by applying appropriate connections,) An¬ 
other new unit now used in Great Britain 
is the leometer (pronounced with the 
stress on the penult). This Is defined as 
“the potential energy of unit 
through 1 meter against an acceleration 
•leo,’ or of unit mass raised through 
1/e meters against the acceleration of] 
gravity,” and is a substitute for Prof. 
Bjerknes’s “dynamic meter.” The 
t of acceleration, 1 dekameter per «ec- 
1, is named “leo,” In honor of Galileo. 
The loo aud the units derived from it 
were introduced by Mr. J. W, Whipple* of 
the Meteorological Office. 

An Industrial Education Convention 

T HK second convention of the National 
Association of Corimration Schools 
will be held In Philadelphia from June 
Oth until June 12th, Inclusive, The first 
convention, held last Fall, took place at 
Dayton, Ohio; the meetings wore held at 
the National Cash Register building. The! 
meetings of the coming convention will be 
held In the new auditorium of the Cords 
Publishing Company, at Sixth and Walnut J 
Streets. 

The National Association of Corpora¬ 
tion Schools is an association organised 
for the furthering and developing of In¬ 
dustrial education by employers. Its mem¬ 
bers are the corisiratlons and firms who 
have taken positive steps in the forward¬ 
ing of Industrial training by organising 
schools in which their new employees are 
taught what to do and their old employees 
'e trained to higher degrees of efficiency. 
Its field of operation lies right along- 
fle the field of operation of the National 
Society for the Promotion of Industrial 
Education. Tho purpose of the National 
Society is to develop industrial and voca¬ 
tional training In the public schools. The 
National Association lieglns where the 
National Society stops; It takes the public 
school graduate Just entering business 
and trains him for the particular work of 
the concern Into whose employ he Is en¬ 
tering. The purpose of both organisations 
train the man to be of the greatest 
value to society and business and to enable 
him to rorn the largest possible salary. 

For the past hundred years the efforts 
of the great mimls of business have been 
directed to developing and Improving the 
mechanical agencies of production, trade, 
and commerce. In the agricultural dis¬ 
tricts, the steam reaisw und harvester do 
the work of hundreds of hands. In fac¬ 
tories, every effort has been bent to pro¬ 
duce labor-saving machines of greater and 
greater efficiency Sixty years ago the 
‘Clermont’' ran up the Hudson; now we 
have the “Vuterland” and the “Aqui- 
tanlu " 

It Is recognized, In fact, that. In our 
strivings t» Improve the machines and 
methods over which our employees are to 
exercise control, we have taken no steps 
to Improve the employees themselves. 
Quality of production Is not the result of 
machinery alone, but of brains as well. 
And we have not taken Ibe trouble to 
train the brains. From now on it Is a 
man problem. 

The realisation of the one-sidedness of 
this development Is what has prompted 
the organization of the National Associa¬ 
tion of CoriJorHtlon Schools. 

The Curtis Publishing Company, a mem¬ 
ber of the association, will act In the 
capacity of host to the visiting delegates 
at the sessions. Among speakers at the 
convention will be Arthur Williams of the 
New York Edison Company, president of 
the association; E. St Elmo Lewis, of the 
Burroughs Adding Machine Company, and 
Charles I\ Stelnmetz, of the General Elec¬ 
tric Company. 

The meetings of the convention will be 
open to representatives of any business 
houses who are interested la the possible 
adaptation of industrial education to their 
own work and who will be Interested in 
hearing the discussion and in talking with 
the members. i 
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Simple enough 
for boys; 
complete enough 
for grown-ups 


HARPER’S GASOLINE 
ENGINE BOOK 

By ALPHEUS HYATT VERRUJL 

Tbi* new addition to Harper'a "T«U-Me 
How” aerie* will mtt* h a ample nod prac¬ 
tical guide (ot all thoae who own, mo, or 
operate gat and gneoline motor*. While 
intended (or boy*, it will prove of equal value 
to older readers a* it M mote ex heist ire than 


—with the exception of atriedy technical 
work*. Clear and urn pi* diagram* end 9- 
hutrerion* enhance the value <4 tbt book, 
nhatrattd. St.00 net. 


HARPER’S BOOK for 
YOUNG GARDENERS 

By ALPHEUS HYATT VERRILL 

Thi* book bu been prepared to ahow how 
much profit and pleaMet may bo obtained 
from ample garden*, and how to pies, arrange 
and care (or them properly, Man theorto 
and elaborate method* have toot avoided, 
practicability betag the putpoao of (to vofata*. 
School gttdaeiag *»p«>i*«~*-l miMtaL «*- 
amenta! gardening tie all mptomi. md «to 
atshor ahowt what eaa bo aogstapMsd at <t 
mall outlay m a city beck yard or vacautloL 
Fully lllotlraltuS. $1.30 M 
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The purpose of this journal is to reroid accurately, 
simply, and interestingly, the uorld's pi ogress in scien¬ 
tific knowledge and induslnul achievement 


Possible Addition of Three Battleships This 
Year 

I F the present negotiations and plans of the Navy 
Department do not misearr.v, It Is quite possible 
that provision will lie made for the construction 
this year of three dreadnoughts The two-battleshlp 
programme t« cerliiln of adoption, and, also, I hunks to 
the pressing needs of one of the smaller European 
powers. It seems llkel} that the Government will 
authorise the building of a third eapltul ship of the 
largest slue and iKiwer 

The purchase of a large modern battleship bj Turkey 
has made It uecessarj for the Greek government greatly 
to strengthen Its navy, if It Is to hold Its present 
superiority over the navy of Its ancient foe Negotia¬ 
tions have heen opened for two of our predreH(lnought 
ships, tlte "Idaho" and the "Mississippi," and the price 
which 1 h named will lie Just about sufficient to cover the 
cost of a ship of the same class n» the "Pennsylvania ” 
Of the more modern of our pre-dreadnought battle¬ 
ships, the "Idaho” and the "Mississippi” are the two 
which can be best spared: and this, not for the reason 
that they ure not of Drat -class quality, but because they 
are what might lie called an odd size and do not flt in 
well with our other ships of approximately the same 
date. The "Idaho" and "Mississippi," which are sister 
ships, were built under an authorisation by Congress, 
in which, unforlunately, their displacement wus defl 
tritely limited to 18,000 tons They are small editions 
of the '‘Louisiana” und "Connecticut," the difference 
being that they are of 8,000 tons less displacement and 
of one knot less speed, (hat their nriuor Is lighter, und 
that their broadside secondary battery Is weaker iiy 
the omission of four 7-lnch guns, 

Except for these differences, they inny fairly Is* con¬ 
sidered as of tin* "Connecticut" clnss, and, therefore, 
they are thoroughly representative of the period imme¬ 
diately preceding the advent of the dreadnought. In 
fact, they werp laid down the Name year in which the 
first dreaduought was taring eoustructed Each ship 
carries four 1- Inch 45-caliher guns und eight Much 
4B-ealiber guns in turrets, and eight 7-lueh guns In a 
broadside battery on the mHlu dock Each ship has two 
submerged torpedo tulies of the new' 21-inch type The 
best recent speed of the ships has been a trifle over 17 
knots They are protected by a 9-lnrh licit associated 
with a 8-luch armored deck, and they lmve from 12 to 
8 Inches of armor on the turrets. The lower deck and 
the mulu deck In the wake of the K-tneh buttery nre 
protected by 7 Inches of armor 
The purchase of these two battleships would mean a 
very great Increase In the fighting strength of the Greek 
navy, of which, Indeed, they would become the principal 
and most effective fighting units At present, the most 
formidable ship in the Greek navy Is the "Giorgios 
Aaeroff,” of 0,050 tons, carrying four 02-liteh and eight 
7.5-luch rifles, with twenty four smaller guns She did 
very effective work (luring the Italkun war, and her 
speed of 21 knots enabled her to attack when she 
pleused. 

It Is interesting to note that the powerful dreadnought 
recently purchased by Turkey is to be met by o Greek 
battle-cruiser, now under construction at Stettin, Ger¬ 
many, which will carry eight 14-Inch and twelve 0-iucb 
guns. Rut she will not lie ready for some time to come, 
at least n year or two Hence the advantage to the 
Greeks of the immediate possession of two such heavily 
armored ships as the “Idaho” and "Mississippi.” 
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The Promise of Small High-speed Motors 

A LTHOUGH it Is still a little early to prognosti¬ 
cate with strict accuracy the multitudinous detail 
changes that will make their presence seen and 
felt in the uew erop of automobiles that now are being 
started on ttieir way through the great factories of the 
land, straws show which way the wind blows, and there 
Is at least one feature that Is practically certain to be 
very prominent. That feature is the small—or com¬ 
paratively small—hlgb-Hiieed, hlgh-efflclency four-cylta- 

JHiring the past year we have seen the six-cylinder 
motor, and partleulorlj the small six-cylinder motor, 
with a bore nnd stroke of about 8Mi by 5 to 5% inches, 
climb to great isipulurltv: but now the tiendulum seems 
«<> be swinging backward, und tho small four-cylinder 
motor bldN fair to step out into grenter popularity than 
II i-vci attained lie fore Already u number of makers 
have announced 1915 cars that Incorporate motors of 
this kind, nud It Is known ttmt several makers, whoso 
past year’s activities liuve licen devoted to exploiting 
small sixes, have practically ready for the inurket small 
four-cylinder cars, which will lie released immediately 
the demand for sixes gives indication of dropping off. 

For one thing, the notable success of a four-cylinder 
motor In the recent 500-nille race on the Indianapolis 
Speedway 1ms given both tile public and the designers 
food for thought. Tills motor, witli but 183 cubic inches 
piston displacement, propelled Its ear at an average rate 
of 8099 miles an hour; the ear finished only seven min¬ 
utes behind the winner, whose motor had 880 cubic 
inches piston displacement; it handily bent cars with 
displacements up to 450 cubic inches, which was the 
limit. Rut what is far more important, it kept on 
going—II demonstrated its reliability. 

In demonstrating its reliability and its power, this 
tiny motor brought very forcibly to light the great truth 
in all engineering matters, that il is efficiency that 
counts, Efficiency means light weight, reduced friction, 
and above everything else, lowered oiieratlug cost This 
is what tho average motor-ear owner desires The cost 
of fuel already la high, in some places it is almost pro¬ 
hibitive. What we must have is ltigh-effieleney auto¬ 
mobile motors, and that is what we are going to get 
A few years ago s[s-eds above 1.200 revolutions a 
minute were regarded ns excessive, Impracticable al 
most; yet now there are any number of foreign motors 
that operate normally at ajieeds up to 2.000 revolutions 
a minute. The answer is to lie found in bettered work¬ 
manship and 1 tetter materials Practically all of the 
attention of foreign designers now is turning toward 
the production of small, hlgh-sitecd. hlgh-efflclency mo¬ 
tors; they will have none of the big American motors, 
which are heavy and inefficient, and for that reason 
ex|ieimive to operate 

Only now la this foreign tendency toward htgh-speed, 
high-efflclency motors being felt on this side of the 
Atlantic. Already the practice has made inroads, it is 
coming slowly, and liefore long it will come with a rush 
The lightening of reciprocating iwrts, the reduction of 
Internal friction to the minimum, the iierfection of 
carburotlng devices, and a general overhauling of the 
valve gearing and particularly of the valve timing, all 
are factors whieti ure contributing to tho success of the 
small high-siieed, hlgh-efflclency' four-cylinder motor 
These engineering problems are being solved slowly by 
the American designer, but progress undoubtedly is 
being made. 

There will always Is- a market for the six-cylinder 
motor-cai ; there Is no doubt of tlml ltut hits not the 
small six-cylinder motor been offered—or rather forced 
on—the public its an excuse for the luck of iierfection 
of small four-cylinder motors? 

To get the power we must have either large cylinders 
or high sliced; we do not require both—not even in 
racing, as (he lesson of that ls:t inch motor points. Or, 
we must have a greater number of cylinders. Smooth¬ 
ness of operation may la* loft out of the question, tem¬ 
porarily, for the high-speed fimr-cvlliider motor gives 
for ordinary purposes the continuity of torque that is 
given by u six-cylinder motor operating ill lower speed 
So, as the cost of fuel reintilUH high, large cylinders 
steadily ure being relegated to the background, aud 
designers are falling back on greater speed And this 
Is as it should be. for in lighter engines operating at 
higher sliced we Und greater efficiency, und that is what 
eveiyone most desires 

'That the forthcoming year will see a very marked 
increase in the popularity of the small higti-iqiee<] motor 
of the ty|ie under discussion there cun be no doubt. It 
is only to be regretted thin someone did not tuke the 
cue from our foreign brothers a long time ago. 

Physical Law in Economics 

A N economic system resembles In certain re¬ 
spects a physical system In a state of strain. 
Swell a system represents a fund of potential 
energy, since the strains tend to become annulled by 
readjustment of the matter and energy in the system, 


Thai, tot example, lfw« seise the 
band stretched between two supports, and poll tt to. 
ward one end, a state of strain ,1s a«&:t&ifc 

upon releasing the hold upon the displaced neater, the 
latter returns to its original position. A point which 
should be noted Is that In such cute energy is so “ 
trlbuted that it passes from regions of greater t 
to regions of lesser tension. 

Somewhat similar conditions prevail in « 
system. A number of "owners” possess various e 
modlties to which they attach varying value, varying 
"tension." They exchange portions of their property 
until each has such an assortment ot property as best 
satisfies hl« desires. In each case property passes from 
a point where less value Is attached to It to a point 
where greater value is attached to it At first sight 
this may appear to be Just the opposite of the condi¬ 
tions observed nbove, relative to the readjustment of 
energy. But u closer inspection shows that the analogy 
holds good. For, us In the case of the elastic we had 
to consider the passage of energy from one half of the 
elastic to the other, aud not the passage of matter 
(which takes place in the opposite direction in this 
easel, so la the present instance we must think, not 
of tho passage of matter from one owner to the other, 
but of the changes in the energy of the system. To 
make this clear consider a simple and somewhat ex¬ 
treme case. Suppose that A possesses such a large 
quantity of some commodity, bread we Will aay, that 
he cau spare several loaves without feeling any ap¬ 
preciable loss. Let It, on tlte other hand, be nearly 
starving. In these circumstances it will require but 
little provocation to Induce A to !>art with a loaf and 
pass it on to B. In tills case, plainly, matter has 
passed from a point where a low value was attached 
to it, to a point where It is highly valued. But 
wlmt are the conditions as regards energyt 
H wan near starvation, and willing to do practically 
anything within his power to obtain the bread. He 
wus a source of available energy. A, on the other hand, 
was rrither Indifferent us to his possession of two or 
three loaves of bread more or less. lie was not nearly 
os ready a source of energy as B. After the passage of 
the bread has liceti effected, A, having now less bread, 
is somewhat more susceptible to persuasion to do work 
to obtain bread, while It Is less so. now that hta hunger 
Is satisfied, than he was liefore. We see, then, that 
potential energy may, indeed, tie said, in this case, to 
have passed from 71 to .4, from tbe point where greater 
xulue was attached to the commodity to that at which 
less value (tension) was attached to it. 

Tbe application of laws of energetics to tbe field of 
(H-onomlcH has been foreshadowed occasionally by such 
. writers aK Helm, but It cannot be said that the subject 
Ik, as yet, ut all fully worked out. There seents reason 
to cxjiect that the future may bring important develop¬ 
ments In this direction. 

Antivivisection Literature 

W E have had occasion In tho past to refer to 
some of the illogical and vicious practices 
of antlvlvlsectloulsts Unfortunately many 
who read the distorted accounts and misrepresentations 
emanating from these misguided persons have not tbe 
menus of distinguishing the truth from falsehood. We 
have in mind an article which recently appeared in a 
popular magazine of wide circulation, and which showed 
pictures of animuls seemingly undergoing torture by the 
applications of various gags and other instruments. 
Such pictures are greatly misleading. In the first place, 
most of the instruments shown are used only lit con¬ 
junction with uii anesthetic, and secondly, the appear- 
nnee of ferocity of the gags, for example, is entirely 
spurious. Such gags are used merely to keep the mouth 
of the patient open where circumstances demand it, 
and ure in no wise painful, even if no aun*sthetlc were 
used. Dr. Keen, In a paper entitled "The Influence of 
Antivivisection on Character," shows a picture of his 
little granddaughter photographed with such a gag In 
her mouth. The child, so far from resenting the process, 
looked upon tlte proceeding of being photographed with 
her mouth wide open "ns an amusing prank. 

It is almost incredible to what lengths of falsehood 
and suppression of the truth nntlvlvlsectloulsta will go. 
The Impression is persistently conveyed that vivisection 
Is commonly practised without anesthetics. As a mat¬ 
ter of fact, even If the operators were as Inhuman as 
a uttvlvlsectlonlst s seek to paint them, the use of anes- 
thellcs would lie imperative lit the great majority of 
cases, because the struggles of u suffering animal would 
make delicate operations absolutely Impossible, to say 
nothing of the danger of injury to the operator. 

It is to be feared that much harm has been done by 
the grossly misleading publications emanating from 
antivlvlseotionist quarters, und we take pleasure In 
bringing before our readers, in this week's Issue of Mtip- 
pi.ement, an exposure from the pen of Dr. Keen, of 
some of the wickedly deceitful methods employed hy 
these foes of scientific and humanitarian S 
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’ Otirerefcav* tried to do this but so far have 
H«Mded to ocovecting only * small proportion of the 
wwg y. 

WtMt Ste Hn OrkjMST*. —According to the 

, <Jtf 0 Mfkkai Journal, there is turn wireless telegraphic 
Mrvke from the femth Orkney*, through the Sooth Shot, 
laud*, to tire Falkland Islands, and theme to the rut 
of tire wo*L The South Orkney*, « the verge of the 
Aatowtie, are the alto of what ha# Mtiwrto been the 
moat isolated meteorological station in tile world, en 
Important outpost of the Argentine meteorological asm 
vide. Thehiddhcof thiastatkm with the world by wire- 
ten will be ee notable en event a* wee the recent in¬ 
auguration of daily wirekws weether reporte from 8pitz- 
bMPO, In the Axetfo. 

Resort Advances in Indto-Telepheny,—A greet deal 
Of activity la now being displayed in the field of radio- 
telephony. Many experimenters are reporting progress. 
In France, Cm. Victor Colin and Lieut. Maurice 
Jfle&ee have transtnitted speech over a distance of 150 
miles. It will be recalled that these two inventors held 
long dlstanee wireless conversations five yean ago. Mr. 

% to establish wireless tele- 
n hk offloe and his country 


honae, a distance of 67 miles. According to press ac¬ 
counts, Marooni has succeeded in talking with Berlin, 
which la «00 mite* away. This, If tree, is startling in¬ 
deed. However, it will be recalled that, some time ago, 
preas dispatches stated that Marooni had transmitted 
speech over 1,000 miles. Later It appeered that the 
oomrauniootioas referred to were In the form of dot and 
dash signals instead of speech. 

Wireless weather Fereeaats for Great Lakes.—A daily 
weather bulletin for the Great Lakes is now being sent 
out from the radio station at Radio, Va., aooording to 
an agreement just arrived at between the United States 
Weather Bureau and the United States Naval Radio 
Service. This bulletin is sent out in two parts. Tho 
first oanskt* of code letters and figures describing the 
weather conditions actually prevailing at 8 P. M. that 
day at various points along the Great Lakes. The seoond 
part of the bulletin is a special forecast of the winds that 
will probably be encountered on the Lakes. This is dis¬ 
tributed to shipmaster* on the Great Lakes by the Naval 
Radio Servioe during the season of Lake navigation— 
usually from about April 15th to December 10th—In the 
same way that weather conditions for the North Atlantic 
Ocean and the Gulf of Mexico are sent out. The latter 
service was begun In July of hurt year. It proved popular, 
and tha Weather Bureau was encouraged to extend the 
servioe to the Great Lakes. 


tremsgeetaf—For many years the laboratory of Prof. 
Kammeriingh Ounce at Leyden has been the center from 
Whfeth some of the most importaiitadvaaoes in low tem¬ 
perature research have bean announced. It will be re¬ 
membered that the Dntqh physicist was the first to 
Uquefy heiium, the moat rtrfraetary of all known gases, 
and that in the course of these experiments the lowest 
temperature on record, within a degree or so of absolute 
ante, Vto obtained. Of late, attention ha* been centered 
oh the remarkable influence of temptoature dh the rieo* 
trieal retiatanoe of metals. Thb reristance ls found to 
beacon preotioally acro before theabeetate seroof tern- 
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y 4 S amp l er m>d Weigher, designed 

Observatory, has recently been 
T#^#;|^;‘^^'«aarvaiD, 'Director of the Moteoro- 
kgtoal Bervfce of Switseriand, for the use of the Swiss 
GdeCarimr-Eommlasioo in the Alps. The sampler is to 
befiO fset long and made in section* of 5 feet to facilitate 
hreng earried^to die more loaeoesaible portions of the 
monataisa During the present season depths of 180 
^ inches hare been reaohed on several occasions. 
'"~'l of the snow at these depths has been ordi- 
fifi per sent, but the United States Weather 
. which ha* placed one of the samplers in Ne- 
reda, reports densities as high as 76.3 per oent. 

•What Prof. Habltto colls his 
la Installed at one of the laboratories of 
the Jordin dee Plantes establishment, and he now has 
upward of fifty well-arranged boxes or cages where he 
observes Insect life. He thinks that this should be en¬ 
larged into an "inaeetariaa,” or extensive menagerie, to 
which the public should be admitted. This is already 
done in some countries and their usefulness is recognized. 
No great expense is needed, all that is required being a 
hall with large tables on whioh tho Insect cages are placed 
in good view, with glass or wire-gauze covers. Thednseot 
world k of greater interest than may perhaps be imagined, 
and no doubt suoh an enterprise would be much appre¬ 
ciated by the public. 

Animals (hat Never Drink.-It would seem that 
water is so indispensable to life that no animals ooukl 
exist without drinking. Nevertheless, Dr. Blanford as¬ 
serts that the antelopes which live in the sand desert 
between the salt lake Chilka and the soa never drink. 
This has been doubted by physiologists, who deny that 
existence is possible in suoh conditions, but confirmatory 
evidenoe is now odduood by Dr. Drake-Brookman. It 
appears that since 1910 a troupe of gazelles have lived 
in the small Island Saad-ud-Din on the side of Somaliland, 
where there is no source of water and where the annual 
rainfall is less than three inches, so thht these gazelles 
cannot obtain water except after very rsro showers. The 
vegetation is very poor and they oannot supplement the 
look of water during the dry season by consuming roots 
sod bulbous plants rich in liquid. 

“Utkia Water.*'—A signal illustration of the import¬ 
ance of the Food and Drugs Act is reported in a recent 
circular fromOhe office of the Bolioitor of the Department 
of Agriculture. In a case brought by the Government 
to oondemn a consignment of alleged lithia water, offered 
as a remedy for various serious ailment*, it was proved 
that the water in question contained lithium only in the 
proportion of about one grain in 10,000 gallons. As the 
average dose of this remedy os a uric acid solvent is from 
5 to 7Vj grains three times a day, it would be necessary 
for a person to drink from 150,000 to 225,000 gallons of 
the water a day in order to obtain a therapeutic dose. 
It was also shown that ordinary Potomac River water 
oontains five times as much lithium as this so-called 
lithia water. 

"Tange Foot.‘’^-Housemaid’* knee, minor’s elbow 
Mid similar ailments have now a formidaWe nval in 
“ tango foot.” In a recent number of the Medical Record, 
Dr. Gustav F. Boohme, Jr., states that ho has recently 
been consulted by a numbor of danoers who complained 
of “pain in the front of the foot." In every inetanoe, he 
found the same symptom-oomplex, and on investigation, 
discovered the oauso constant—the modem dance. Says 
the doctor.- ‘‘The latter day danoes, especially the tango 
and the maxixe, and to some extent the complicated 
figures of the hesitation waits, call for groat flexibility of 
the ankle, with much movement at this point throughout 
the various intricate steps. The more oommon move¬ 
ment* are those of extension, flexion, and adduction of 
the foot. The resultant is a constant strain on the ex¬ 
tensor muscles of the foot, vie., the tibialis antlous, the 
extensor tongus digitorura, and the extensor proprius 
hollucU, whioh in turn produces a tenosynovitis in this 
muscle group. The commonest tendon involved is that 
of tiie tibialis antlous. 

The Kara Sea Route to Siberia is nearly always prac¬ 
ticable during at least the months of August and Sep¬ 
tember, according to E. Lesshaft, who has published in 
Annefai der Hydrographic a painstaking discussion of tho 
ire conditions in that sea, as reported by vessels during 
the tost forty-odd years. It has happened only onoe or 
twice that the sea has been entirely filled with drift ioe 
during tike months named; there is normally a largo urea 
at open water, but its looatian varies from year to year. 
In order that the route may be used, it is necessary for 
mariners to know In advance only which portion of the 
sea is open, in order that they may choose the appropriate 
entrance and steer the most favorable course. The dis¬ 
tribution of ioe depends upon that of barometric pressure, 
Which can be determined by observations in Nova Zambia 
and at the month of the Obi River, and in both places 
a n teo c o lu ftool stations already exist. As soon as those 
stations are connected with the world by telegraph, the 
titiporttitit problem of using tire Kara Sea as a highway 
teStberia during a limited period each year will be sol ved, 
eoerirttinf fe Lesshaft, 
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Automobile 

Cyclecar for Land and Wateri-Amphibious cars are 
not new, of course, but lately one has been brought out 
in England which appears to lie quite successful. It is 
a sort of combination cyclecar and boat. It is powered 
with a 4 l /i horso-power single-cylinder water-cooled 
motor which drives the vehicle white on land through a 
ohain and two-speed gear set. There is a clutch for 
changing the drive from the rear wheel to a tail shaft 
upon which the propeller is mounted. The body, of 
oourse, is a boat hull. While the single rear-wheel drive 
is not ideal for liolping the vehicle out of the water and 
up banks, the possibility of this combination has been 
demonstrated. 

Aft Improvement In Air Cooling.—A British engineer 
has been quite successful in increasing the heat radiation 
of an air-cooled motor by tin 1 simple expedient of attach¬ 
ing to the existing iron (ins a number of aluminium fins. 
Aside from increasing the radiating surface, the alumin¬ 
ium is a muoh more efficient radiating medium than is 
the iron. The extra flns are merely clamped to the exist¬ 
ing iron ones, the only requisite being that a good con¬ 
tact is obtained. In a bench test in which a four-cylinder 
motor was raced for a considerable time, the radiating 
flns could at all times be held in the bare hands Their 
temperature does not go higher than about 15 degrees 
above the temperature of the surrounding atmosphere 

A Russian Automobile Contest.—The Russian event 
for automobiles, known as the Czar’s Cup, organized by 
the Imperial Automobile Club, will be held during the 
month of August. The route is laid out from Moscow, 
Rostoff, Tiflis, Kherson, to Odessa. Cars admitted to 
the raoe must be of standard types published in cata¬ 
logues at least six months before tho date of the event, 
but any size of motor can be used. Standard four-place 
oar body is to be provided, and the ears are to carry at 
least two persons, including driver There will also bo 
hold three speed tests on this occasion, one at Rostoff 
and another at Odessa upon one kilometer length on 
level grade, and a third at Tiflis on up-grade for several 
miloB length. 

A Million Hides for Automobile Upholstery.—As an 

indication of the tremendous size of the automobile in¬ 
dustry, it is intoreHting to note that in one year approxi¬ 
mately 1,000,000 hides are used for upholstery purposes 
Tho ordinary roadster body requires little more than two 
complete hides, and the tounng body aliout throe hides 
The average per car therefore is 234 hides The average 
area por hide is about 50 square feet, so that 50,000,000 
square feet of leather is used From the time the hide is 
stripped from the animal, it requires from 10 weeks to 
6 months completely to prepare it for use, the time vary¬ 
ing with the quality of tho leather Each hide is split, 
into Tour grades which are known as hand buffs, machine 
buffs, deep buffs and splits. The hand buffs are the best 
and are the part nearest the hair TIub is the quality 
that is most used in the beat motor oar factories. 

Making Bodies with Wood Cement.—Apropos of tho 
suggestion made in this column some time ago that 
motorcar bodies might with profit be made of pnpur 
macht , it is interesting to note that a firm of French 
builders recently has perfected a method of using what 
is styled wood cement for this purpose, apparently with 
considerable success. Iu using the material, the exact 
composition of which is kept secret, the body is built 
of a light framework over whioh is stretched wire netting 
The wood cement is then literally plastered on with a 
trowel. It dries quite hard in twenty-four hours, after 
which it can be planed like wood and is capable of taking 
a very high finish. The weight of the finished body is 
approximately the same as tho weight of an ordinary 
wooden one. One valuable feature of the construction 
Is that repairs are very easily made. In case of breaks 
caused by collision, etc., it is necessary merelv to plaster 
up the hole and refiniBh the laidy The material does 
not chip nor disintegrate, is impervious to water, heat 
or cold, and is practically incombustible. 

A Dosen Lamps In Place of Four.—A British accessory 
manufacturer has attacked the automobile illumination 
problem in a brand-new manner Instead of using four 
lamps, two of them high-power for touring and two much 
smaller for city driving, he provides no less than tw r elve 
small lampB, which are arranged m a row in the filler 
board between the wind shield and the top of the engine 
hood. During tho time the lamps are not m use they are 
completely covered hv a sliding shut ter. For city driving 
only the two outside lamps are lighted Where more light 
is required more lamps are lighted, and when the maxi¬ 
mum Illumination of the road is necessary, all of them 
are turned on. The most im|>orlant feature of the 
arrangement, however, is that the angle of the group of 
lamps can be varied at the will of the driver so that any 
port of tho road can bo illuminated, sign posts can be 
shown up, or, on occasion, the reflectors can he shifted 
so that the light is turned down onto the engine for repairs 
at night. The lamps are shifted by a simple worn and 
gearing which is operated by a small hand-wheel placed 
upon the dash of the oar. Another advantage is that 
the row of lamps does not mar tho outward appearance 
of the oar as do the ordinary lamps. 
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F ORTY-FIVE yearn elapsed between ttie first trial of 
tie air brako and the death of George Westinghouso, 
an event which lias tuken, untimely, a discoverer of nio- 
mentouH things and bereft htw associates of an inspiring 
leader. Moat people know that the celebrated Inventor 
wan throughout that half century so greedy for work 
that aomebody said “he Iihh put a brake on every train 
but be cannot put a brake on himself"; but the air 
brake does not figure In the common thought as the 
basis of any of theae later triumphs It is looked upon 
rather as having sprung from Ills brain, perfect and 
complete. To those of us who had the rare fortune In 
any purt of that [>erlod to be his colleagues or con tom 
porarles In the manufacture and use of railway appli¬ 
ances thlB seems a grotesque Hnd romantic notion; for 
the Introduction of the air brake was only its birth. It 
ban had a strenuous Infancy, an eventful youth and a 
recent past of wonderful development. Maturity it 
cannot reach until transportation by rail ceases to pro¬ 
gress The quick uctlon triple valve, brought out by 
Westlngbouse In 1887, nnd the hlgh-sjieed feature of 
the passenger train brake, added In 1804, have rendered 
« continuous service which In length of time, univer¬ 
sality of application and degree of excellence Is unap- 
proacbed by any other uicchnnica) device in common 
use at the present time mam railways The iwst ten 
years have seen further notable advances. 

A train In 1800, weighing 1180 tons and going sixty 
miles an hour, had an energy of 33,000 foot-tons. The 
best air brake of that day, working to the top of its 
strength, could not stop that train In less than 1,000 
feet. A train In 1014, weighing 020 tons and going 
sixty miles an hour, had an energy of 111,000 foot-tons, 
almost four times as much as what had to be dlssl 
paled Id stopping the train of 1800 With the 1800 
brake the 1014 train could have been stopped In per¬ 
haps 1,700 feet. As it passed the 1.000-foot mark It 
would still have a collision energy of 48,000 foot-tons 
(one and one-half times what the 1800 train had before 
the brake was applied >, and It would still have 700 feet 
to ran. That 1914 train with a 1914 brake can lie 
stopped in feet. At that point the same train with 
an 1800 brake would still lie running forty-three miles 
an hour, with a collision energy of 67,000 foot-tons, or 
about twice that contained in the 1800 train at the 


ltegitudng of the stop. It Is not so much that the 1014 
brake is bigger, ns that ll is different, and the labora¬ 
tory has tolled through forty-five years to produce this 
doubling of the air brake’s efficiency. 

Safety Is Not the Sole Benefit of the Air 

Brake. 

Another Impression which many people have is that 
safety Is the sole benefit from the air brake. That 
phase is a commonplace When you read that an engi¬ 
neer did not stop yon know that he probably could have 
stopped, since he had the means. To those who make 
or use it—to the railway manager racking his brain for 
ways to curtail controllable expense In order to meet 
other expense which Is beyond control, the air brake 
has been and Is one of the most effectivo of economisern. 
Think what it does The train running at speed can be 
quickly stopped. What follows? That you dare run It 
Ht Hpoed 1 And how does speed effect economy ? By 
increasing the revenue which can be earned In a day by 
the crew; by the locomotive, which can haul a longer 
and heavier train; by the car, which will bold more 
tons; by the trackage, which can accommodate more 
trains a day; by the traffic solicitor, who can bring 
more freight and passengers If service la quicker. It Is 
not alone that longer aud heavier trains and more of 
them can lie operated at speed, because the Hlr brake 
will stop them when there Is danger, Countless station 
stops, slow-downs and applications while descending 
grades are made to oue emergency stop. The time 
saved in such routine operations and the larger use of 
plant, especially at junctions and terminals, due to 
quick stopping, without damage to cars or cargo, Is one 
of the most important results accomplished In the whole 
brilliant history of organised railway endeavor for 
economical and efficient operation. 

The commonest measure of economical railway oper¬ 
ation Is the average train-mile load. For the United 
States this average has risen from 175 tons in 1800 to 
409 tons In 1912. Is it surprising that the railways 
have given and are more and more giving the moat 
eager and systematic co-operation to the manufacturer 
In the development of air-brake Improvements? 

The growth of the brake to carry the modern burden 
has steadily progressed. Higher speeds, heavier vehi¬ 
cles, longer and heavier trains and their greater fre¬ 


quency increased the amount of work required of the 
stopping device. The effort consumed In stopping a 
given train going twenty wiles an hour is four 
times that required at ten miles per hour. The 
brake shoe, which performs Its function through 
frietion against the wheel, Is at a disadvantage, which 
Is aggravated as the amount of work required within a 
given distance increases. A further Urns occurs as ttw 
greater force is exerted through the foundation brake 
rigging and because of the longer time taken to obtain 
full braking power with large cylinders and larger 
trains. With longer (rains, also, and their greater fre¬ 
quency, and with an increasing number of parallel 
tracks (each liable to accidents which pile up obstacles 
on adjoining tracks), an increase In the volume of air 
used Interferes with the prompt and uniform response 
of the brakes to the manipulation of the valve, both 
when applying aud releasing. This makes recharging 
more difficult and demands a larger available supply of 
compressed air. Another tendency which was mani¬ 
fested with enlarging train units was that the time 
elapsing between the action of the brakes at the hand 
end and at the rear end of the train caused a bunching 
or stretching out of the slack between cars, and this 
interfered with its smooth handling. The Increased 
risk, moreover, Introduced with a greater number of 
parallel tracks and gsenter frequency of train* made 
mandatory that fulf energy of braking power be avail¬ 
able at any time. 

To enable the brake mechanism to perform this *«$. 
uieuted and more complex task, the most obvious and 
essential step was to Insure* the best of use of the de- 
vice as it stood. A poor brake well maintained and 
operated In the bast possible manner will give batter 
service than the best brake if neglected or rntmm 
handled. This meant systematic instruction of these 
responsible for handling of trains iu sendee andft*| 
care, inspection and maintenance of * 


»»«**- 


t rallied corps of experts aud special met&ods aftd *cpe- , 
rates for testing and repairing and provided p.-iwtWu* 
literature and instruction paraphernalia,. iaetedteg 
elaborately equipped instruction can and »" “ “ 

organised efforts along' these linete .. 4 







Th* Land*/ “aerodrome” with the pot rt o w a provided by Mr. Cortiss. 


Tfce Langley Aeroplane Conatroc- 
tkm and Control Meehankm 

By Our staff Correspondent mt 
Hammondaport 

T HE brief flight of tbe Langley aero¬ 
plane recorded In these columns baa 
since been several times repeated, and 
always with the same steadiness on the 
water and In the air. Efforts are now to 
be made to Increase the thrust to meet 
the gnatly augmented weight and radst- 
anee doe to the added floats and trussing 
which unites them with the aeroplane 
proper. The present weight with Mr. 
Ourtlea aa pilot la 1,170 pounds; the old 
weight with Manly as pilot was 830 
pounds. The Increase of weight la, there¬ 
fore, 40 per cent; the Increase of flying 
resistance Is of a Uke order, poMibly 
greater, due to the augmented drift on 
tbe wings, and the head resistance of the 
floats and framing. It Is believed that 
careful adjustment and some further 
trials will enable the engine to bear this 
excessive load In longer flight. If the 
launching had been made from Ice, with 
light skates aa the only added weight, a 
prolonged flight could have been made on 
the first trial, since there would have 
baen an excess lift of approximately 800 
pounds, and, of course, much Isas head re¬ 
sistance. Or If a slightly stronger engine 
were substituted, no careful adjustment 
would be minimi to achieve long flights. 

The Langley aeroplane may be viewed 
either as a type or as an Individual ma¬ 
chine. As a type it seems to have been 
Invented by D. B. Brown, and exhibited as 
a kite, In 1678, before the Aeronautical 
Society of Great Britain. The tandem 
arrangement of supporting surfaces also 



Floating the machine. 


appeared In Hargrave’s kites, and In 
Kress’ aeroplane of 1808 and earlier; also 
In lamgley’s steam model flier of 1 SIM); 
Montgomery's great glider of 1005, 
BIPriot’s llrst successful flier, patterned 
after Langley's large machine, also in 
some present-day fliers, notably (’olllex's 
huge tandem biplane flying-boat, which is 
ro|K>rted to have a useful load of 4,000 
IHiunds, or a range of 1,000 miles, and has 
recently lifted with ease from the Seine 
Langley’s successful stoam models ami 
gasoline models were of Itoth monoplane 
and biplane tyjies. 

The Langley tandem aeroplanes are 
unique and highly original throughout. 
The large machine now at Hammondaport, 
which antedates Its quarter-scale model, 
flown successfully above the Potomac tu 
August. 1003, Is a marvel of design and 
workmanship. It Is the first aeroplune in 
history provided with an Internal com 
bust ion motor; the first capable of on rr.\ 
trig a man In sustained flight, the first 
man-flier with good enough Inherent sta 
lilllty to take cure of Itself in moderate 
nea flier. 

Jdtngley’s large “aerodrome”' Is a tandem 
monoplane driven by twin propellers just 
aft the front planes. As seen from a ills 
tance, It shows four great dragon-llv \\ lugs 
and a long, double tall, all mounted on a 
long open steel frame, with a steering 
rudder beneath and abaft the center. The 
propellers on either side are connected hv 
lievel gears to the engine eus, oiioed in 
the frame just aft the fora wings. Posts 
for the numerous stnj wires just atanc 
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and below the frame at the wing iqiurn, and it tww- 
sprit protrudes from Hie prow. No running (tear was 
provided, os the flier wns originally to be shot from a 
catapult above » houseboat, ami to land In the water 
after Its voyage. The recently added pontoons, two 
flat one* lu front and a cylindrical one at the rear, 
show conspicuously In the general view, especially 
when well out of the water. 

The whole machine weighed originally 830 pounds, 
including the pilot; spread 1,040 square feet of wing 
surface, measured 52 feet from tip to tip, and 52 feet 
from the point of Its bowsprit to the end of Its tall; 
soared at S3 feet a second, and at a 10-degree angle of 
flight The wings measured each 11 liy 44 feet, arched 
one lu eighteen at one fourth the distance from their 
front edge, and were covered only on their upper aide. 
The double rudder, at the extreme rear, measured or* 
square feet each In Its horizontal and In Its vertical 
surface. The vertical steering rudder measured about 
one square yard, and ojsmcd at the rear like a weather 
vane to give more grip at small angles. 

The propulsion plant was most carefully designed 
and constructed. The gasoline engine weighed, with¬ 
out accessories, 125 pounds, and develoiasl 52.4 horse¬ 
power in actual test at 030 revolutions a mtiiuto. With 
all accessories, Including radiator, cooling wnlor, pumps, 
tanks, carbureter, spark-coil, mid buttery, It weighed 
200 pounds, or just 3 81 pounds per horee-jwiwer, a 
fine showing for the openlug of the twentieth century. 
It could run ten hours continuously under full loud, 
consuming about one pound of gasoline ]ier horse¬ 
power js>r hour. Its live cylinders, arranged radially 
round a Hlngle ernnk-shuft. were made of steel lined 
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would umloubtmUy flaw inaugurated 
ecss/ul human flight, if the present dayffylng m be 
called successful In a broad sense. As It Is, be has 
had no superior la the development of aviation; M, 
he made contributions to the fundamental edeace af\ ,i 
aerodymunlcs; made numerous models propelled, drift - ! 
by rudder, then by steam, then by gasoline; and flnatty I 
produced a full scale machine that can carry a atu, , 
as it was designed to do. When finally the aawpJwrar ,‘l 
shall become an Important agamy In the ctvfl and ,V| 
serious hustuesa of the world, who will be calledttu 1 
iuventorl Ungley’s work will, doubtless, rank level 1 
with the best that lias yet )**eu done iu the world of < 


X-Ray Analysis of Crystals 

By John W. N. Sullivan. 

T WENTY-FIVE years ago Lord Rayleigh discovered 
that the brilliant coloration of crystals of chlorate 
of potash when white light falls on them la due to ae- 
I active reflection. From all the raye of different wave¬ 
lengths which constitute white light the crystals select 
raya of certain wave-lengths, within very narrow Unfits, 
for reflection. Tills effect is due, as Lord Rayleigh 
showed, to the existence of regularly spaced twinning 
planes In the crystal parallel to the reflecting surface, 
ami he illustrated the effect by reflecting a high-pitched 
note by a scries of parallel muslin sheetis stretched 
tight and evenly spaced. 

At the present time, using X-rays instead of white 
light Investigations are lielng made on the actual ar¬ 
rangement of the atoms In various crystals, by observ- 
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the characteristics of the third' darn of tsttlee^aitfl the 
potassium chloride crystal of the first ty«s aflaMca 
In addition, It appears that rim elementary group, or 
pattern, contains the ran* number of atoms in each 



Stabilizing and steering mechanism of the Langley aerodrome. 


To maintain pqullllirlnni l.nnglpv rillwl mainly on the two o( tlie Pfiaaud tail Till- combined PSnnud tall and rudder control* the ioagttadlnal equilibrium by movement la the 
vcrtlcul plane mulct tbc comlilacil Influent <■ of Its Initial negative Bugle and the elasticity or Its connection wltb the frame, the flight being kept u nearly as possible la S stflalght 
Hue, by the vertical nurtanm of the pill The tall swinge up find down by reason of its pin connection With tlw vortiesl tab* 10. The bridle 40, connected With the center of the 
tall oil 11s upper side, passes upward, where It lu connected with the spring 41, which la turn 1* connected with s single wire rope 42, passing over a pulley mounted on the top of the 
post 43, guyed to the uppei elde post by the wire 44 After passing over the pulley the wire rope 42 la connected with the spring 46, around the two ends of which It forms a loop, 
and from there It passes down to the plane of tbc main frame, and through suitable blocks to the aviator's control wheal 60, convenient to the right hand. The wfM from thin point 
passes through various pulley blocks toward tlic rear of the maehine and through the pulley block 46 mounted on the side Mar the bottom of the rase lower guide post. At a abort 
distance beyond this pulley It Is Humected with u weaker spring 47, the other end of which 1* connected by a second bridle 48, with the under side of the P4naud tall. The control 
wheel cun he uutomntluilly linked In un> iii.Hltlon in which It may be wlieu the aviator removes his hand from it For rising or descending the aviator can swing tbs Ftnond tali 
from Its extreme upper position to its extreme- lower position by a small motion of his hand, The control of the steering rudder 1* effected by a steering wheal 61, a continuous cord 62, 
passing from the steering wheel through suitable pulleys to either side of the steering rudder. 


with rant Iron, anil lm-nxiin-ti 5 inclien In diameter hy 
5Mi Inches In stroke, Hy means of bevel gears It drove 
the twin screws, supported on stool tube brackets on 
either aide of the steel tube frame, ut 700 revolutions 
|a*r uiluutc, giving a thrust of 4M) imiuiuIs, the screws 
being very nearly true helloes, N feet In diameter, of 
unit pitch ratio, tind 30 degrees width of blade, care¬ 
fully formed of three rudlul anna covered with canvas. 

Good Inherent stability and fair manual control 
characterized (lie original machine The lines of lift, 
propeller thrust and forwurd resistance pussed through 
Its center of muss, thus providing for projectile and 
gravitational equilibrium. The wlngN were set at a 
fair dihedral angle to give lateral stability. The rear 
rudder In level flight met the air at a negative angle 
of Incidence, ho hs to check any serious diving; it was 
elastically connected to the main frame struts to damp¬ 
en pitching, It wns hinged to move up and down, hut 
prevented by stays from moving sidewise. The pilot, 
seated lu a little earns- under the fore wings, could 
steer up and down hy working the big tall with a hand 
wheel, and steer right and left by working the wind 
vaue rudder with another hand wheel. He had no lat¬ 
eral rudder, ailerons, or warping wing tips to coutrol 
the lateral polst ; luit lie could shift his weight sev¬ 
eral feet to right and left and fore and aft. Altogether 
the muchlne was quite ns manageable aa the famous 
Antoinette monoplane and Volstn biplane, which. In 
1000 and subsequently, voyaged scores of miles In stiff 
winds, and achieved world records and prizes ut inter¬ 
national meets. 

From what precedes It may be Judged that the large 
Langley aerodrome of 1003 was capable, and is still 
capable, of sustained free flight with u man. It was 
Intended only as an experimental aeroplane, to prove 
the feasibility of human flight, then to lie provided 
with landing gear and otherwise better adapted to 
practical warn. Rut for the accidents iu launching this 
machine, in September and December, 1903, Langley 
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lug the manner In which they reflect X-rays from their 
various faces 

A iiencll of X-rays of uniform quality Is reflected 
from a face of a crystal when, and only when, It meets 
that face at the proper Hngle of Incidence. There Is a 
certain relation connecting the wave-longth of the X- 
radiation, the proper angle of Incidence, and the sparing 
of the planes in which the atoms of the crystal are ar¬ 
ranged, which planes are regularly spaced and parallel 
to the face of the crystal. 

It is evident that by observing the correct angles of 
Incidence for reflection at the various crystalline faces 
for the same pencil of X-rays, and deducing therefrom 
the different spaclngs of the atomic planes parallel to 
each face, we can, by analyzing these results, deduce 
the actual distribution of the atoms throughout the 
crystal, uud even build models illustrating the atomic 
constitution. 

For these experiments we require a homogeneous 
pencil of X-rays, and bulbs having rhodium or palla¬ 
dium antlkatbodeB are very suitable, as they last well, 
their line spectra are very Intense, nnd the wave¬ 
lengths are of convenient magnitude. The exactnew of 
the reflection effect is such that the two constituents of 
the principal rhodium line, which Is really double, are 
Just separated by reflection at the cleavage face of the 
diamond. 

A crystal is considered to be made up of groups of 
atoms. Each group is supposed to contain as few atoms 
as possible consistent with the requirement that the 
whole crystal may lie built up by packing all these 
groups together, the groups In any one crystal being 
similar and similarly oriented. 

If now we choose any point lu a group as character¬ 
istic of that group, then by choosing corresponding 
points In every other group In the crystal we get an 
assemblage of points which Indicates the relative port 
tlon of any one, group with respect to any other group 
In the crystal. The assemblage of points obtained in 


ease. Prof. Bragg explains these facto a* follows: “Sup¬ 
pose that we place chlorine atoms at the corners of a 
cube and at the centers of the faces and sodium atoms 
at the middle points of the edges of the cube and at the 
cube center, and take this to represent the structure tot 
sodium chloride. Potassium chloride may be derived 
from sodium chloride by replacing the chlorine atoms 
of the structure by potassium. Now, it appears from a 
number of mutually supporting Indications that the 
contribution of an atom to the reflection effeet depends 
on its atomic weight only. Tbe atoms of potassium and 
chlorine are of very nearly the same weight, and ran 
be looked on aa equivalent If this la done, the atrufr- 
tore of potassium chloride is, In effect, tbe simple cubic. 
But there is a great difference between the weight of 
sodium and chlorine, and the face-centered arrangement 
of tht chlorine atoms taken separately gives tt$ chap- 
drier to the whole sodium chloride structure. All ibla 
agrees with experiment. But there is more. The. pres¬ 
ence of the sodium atoms among the e hi o rina, arranged; 
aa a matter of fact, am a face-centered lattice of their 
own, modify the purely face-centered character ef the 
spectra, and experiment show# that the nottfleattoa to 
exactly such as theory predicta.*' 

The simple crystals have been analysed and the atriw- 
ture of many of the more important outrfe -crystals iu 
known. The complex structure of 
been determined, and something 
the still more difficult structures of 
In each of these cases we require 
tbe lattice, but the arrangement 
group whkrh is represented by 
Among cubic crystals, one of 
the dia m o n d. The carbon 
beautifully symmetrical pattern, 
ter Of a regular tetrahedron 
*«t neighbors. Rings of *tx 
dominating feature. Planes 
diagonal are arranged in a 






\«f MMar Rotation 

VLafetUOheervstory 
item ft# astronomer Is con- 
of objects, stara and nebuiw. 
tT MO* fl«n«»l prows* of evo- 
thottfht Laplace's celebrated 

^ . an attempt to outline bow nu 

tot „ extended nebula mtsSkt trolvo through contraction under 
the force of gravitation Into a star Uke our sun and be 
u . wrwwjded by planet* lb conaequence of the nebula's 
I aloua tbe kaa axto botuot la other rot * ttB « dwta « *»* prooew. This was, ae be pointed 
out, speculative, felt Sir William Hcrechel’s epoch - 
sanictiac observation* of nebulas In various degrees of 
... condensation led him to a like theory- Herechel found 
graduations In nebula from the most diffuse to those 
ft »«*»> IMNUIW M ^ twwture distinguishable from real stars. 

During the last thirty years the spectroscope and the 
photographic plate have added vastly to our knowledge 
of both stars and nebulas. And there have come to light 
so many hints of an evolutional process running through 
and connecting these bodies, that we are to-day using 
many descriptive terms which tentatively assume an 
orderly evolution. Finding this law Is the problem that 
feces the astronomer today, and now, as in the days of 
Swedenborg, the geologist wants the answer, that he 
may the better know the earth’s past and future. 

la the Investigation of the spectra of the celestial 
bodies we to-day use the spectrograph, a photographic 
spectroscope, which receives the light through a very 
narrow window or slit, adjusted into the focus of the 
telescope. After entering the slit the light passes 
through a lens to prepare It tor the prism, which next 
receives It and passes it on, refracted and dispersed, 
Into Its component colors, to the camera. Here the light 
fells on a photographic plate. In the telescope, stars 


aasttondtodostroy 
■th*i 4 a fe a >lrtt y of the spectra, partJotoatiJt these «f a 
, Mgbw order, a dedoetlon wbteh la confirmed by expert- 
feWM-W 'angles of reflection diminish and 'the spac- 
tap «tf fee Pfenes Increase as the crystal expands by 


ftonjm fft of crystal*. 

But, betide* the Hghtthrown upon the structure of 
crystal* 'ft* the X-ray mstbod of analysis, valuable In- 
torinofe* to afforded us .fostwetlUf the - X-rays them- 

Ib Uw PmvMImg* of fee Boyal Society for last year 
fnt Bragg has shewn -that by the reftseted X-rays a 
method may he derived far the spectroeeoplc study of 
thaXuays. 1 , 

Ustag an toalxattoo method, he has measured the la- 
teastty of the rays reflected at certain angles by the 
crystalline feces, and showed that the distribution of 
these totehsttiee gave evidence of « series of maxima 
“ ' ‘ i, which gives a flrgt approximation to the* 


distribution of energy la the a 
ft notion of the wave-length. 


considered as a are tiways bright points of light, planets bright disks, 


A Clone Shave in the Air ^ 

W ITH only « few flying machines la the world and 
the whole ocean of air to fly in, one would think 
a collision of aeroplanes to be next to impossible. And 
yet more than one of such accidents have occurred, and 
the wentte were* of course, disastrous. Certainly there 
weald sfean to be less excuse for an encounter In the 
three-dimensional space of the aeroplane's domain than 
In the two-dimensional planes of travel that land and 
sea vehicles mast adhere to. The aerial pilot may leap 
over or dive under hla adversary; and yet with no fixed 
lades of travel It Is evident that much confusion Is 
liable to arise, particularly as flying machines are Very 
feat and there Is no system of signaling between them. 

At the recent aviation meet at Heliopolis, a collision 
between two aeroplanes was so very narrowly averted as 
to send thrills of horror through the spectators. In this 
case the proximity of the aeroplanes was due to the 
tact that they were rounding a pylon and were trying 
to bug the course as cloaely Os possible. There were 
three aviator* to the air. Gultlaux, OhevllUrd, and 
Olivier. Suddenly Gulllaax was seen to approach 
OkevUlard, and It looked as though he would surely 
strike the right wing of ChevlUard-s biplane as It was 
banking tor the turn. By the barest margin the mono¬ 
plane danced the biplane, and the two aviator* con¬ 
tinued their flight, undaunted by their harrowing 

By tare good fortune one of the correspondents of 
£7(lMrtratiON happened to catch the two aeroplanes 
with bis camera at the very moment when the collision 
seemed Imminent. We have used this remarkable photo¬ 
graph, by courtesy of L'tUuatraUou, tor oar cover Illus¬ 
tration, It Shows, by what a small margin a serious 
accident won averted. It la the first photograph ever 
taken Of an aerial encounter. In the distance may be 
reeaibntoPlwnof OUvta>. 



Scientific and AniinatfldGynNfrtis 
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nebulm faint patches of various shapes and sixes. Thus 
If the telescope be directed on a star the spectrum will 
be a very thin bend; If on Jupiter, a broad Ned, run¬ 
ning through the colon from red to violet, but inter¬ 
rupted by the numerous spectral llueo. It Is these 
spectral lines—always different for different substances 
—that tell Ba of the presence of the chemical elements 
In the stars and nebulm, and also of their motions: for. 
If approaching us, the lines are all shifted toward the 
violet end of the spectrum; If receding, toward the red, 
the amount of the shift telling how rapidly. A terres¬ 
trial spectrum la always photographed beside the celes¬ 
tial apectrum, to enable us to make all desirable com¬ 
parisons and measures- On such a spectrum photograph 
of Jupiter, made With the slit on bis polar diameter, 
the Jovian lines will crow the spectrum band at right 
angles, as do the comparison lines; but If the slit be 
placed on the equator of Jupiter, then his lines will be 
inclined In consequence of hla diurnal rotation, which 
causes one edge of bis disk to approach us and the 
other to recede. By measuring the inclination of the 
Hnce, the length of tbs planet’s day can be deduced. 

It was the application of this method, made at Flag¬ 
staff a few years ago, which showed the length of the 
flay «f Uranus, previously unknown, to be about ten and 
one half hours. 

These methods, known tor twenty years, have only 
recently been applied to the nebulm The reason for 
this delay to m studying the nebulte with the spectro- 
ggasfc fe doubtless due to the felntoese of their spectra. 
Tbs slit gab motive light from only a thin line of the 
ilMfldr fetet nebular Image,'sod the prism disperses It 
into a opoomua that 1* oo feint as to require not only 
fetire, hpt Bights and even weeks, of exposure before 
‘ -- Plato will give a useful 


g nebula In the 
tiosN. <3. C. 40M, made 


with an especially efficient spectrograph attached in the 
34-lnch refracting telescope, show the ucbular Hues un¬ 
mistakably Inclined, and therefore prove the nebula to 
N rotating about an axis. This nebula may N seen In 
the accompanying Illustration from a direct photograph 
made with the 40-lnch reflecting telescope of this ob¬ 
servatory by Mr. C. O. Luraplaud. The elongation of 
the nebula la east ami west. The silt of the siiecto- 
graph was placed over this long axis, which would 
show the axis of rotation to be nearly north and south. 
It doubtless rotates about till- central condensation, 
from which It seems to extend into a more or loss dtsk- 
llke muss which appeals spindle shaped, liecuuse we 
must look against Its edge If I.nplucc could have seen 
this nebula as It really Is, be might have found tn It u 
satisfactory illustration of Iiih nebular hypothesis. 

While It has long been thought that the uelmlte rotate, 
this actual observation of the rotation whs almost as 
unexpected us the discovery that Hits and othei similar 
nebulie have enormously higher velocities than do tho 
stare. The discovery of the rotation of this nebula has 
opened a new field for Investigation, which cun hardly 
fall to throw some light on the important subject of 
stellar and nebular evolution 

The American Radio Relay League 

T HE American Radio He lay League has been or 
gaulzed in Hartford from the Radio Club of Hart¬ 
ford, a group of wireless enthusiasts and experimenters 
This league Is intended to organize and link together 
the best amateur wireless stations in the United States 
and Canada. According to our information, theic ate 
some .100,000 of the amateur wireless telegraph stations 
In existence and actually receiving and transmitting 
messages at. the present time It only remains to link 
the best of these together In order to nwko it possible 
for an amateur In Maine to communicate with hi- 
amateur in California. 

Already the league Is transmitting from Hartford, 
Conn., to Uuffalo, N. Y., through Northampton, Mass, 
and Westfield, N. J. Certain hours in the evening are 
prearranged, and these messages are relayed through 
by courtesy. With conditions favorable, a message Is 
sent through to Ruffulo, delivered, and the answer 
received back within the hour. 

Up to tho advent of wireless telegraphy, and Its 
popular use by (be lay public, the only way to transmit 
Intelligence was by tho assistance of the telegraph or 
telephone companies, or else the postal facilities of the 
Federal Government. The popular adoption of wireless 
telegraphy makes It possible for the private citizen to 
bridge distances without the aid of either the big cor¬ 
porations or the Government. 

Amateur wireless operators are requested to commu¬ 
nicate w-lth the Radio Club of Hartford and secure 
blank forms, which, when filled out, are used for 
appointing tile official relay stations. 

The Wanamaker Transatlantic Machine 

I T Is announced that the Rodman Wanamaker trans¬ 
atlantic machine which Glenn II. Curtlsa is building 
at Hammondsport will soon be ready for Its first trials. 
It is stated thut the machine is almost ready to be as¬ 
sembled. The motors were recently subjected to u .10 
hour continuous run There arc two of them, euch of 
100 horsepower Originally It was intended to use a 
slugle motor of 200 horse-power, but Ueut. Porto ad 
vised that two well-tried stock motors should be used 
Instead of a single large experimental power plain It 
is said that the Wanamaker machine is not as large as 
originally Intended. Its length Is only thirty feel 

The Current Supplement 

I N this week’s issue, No. 2007, of our Scitlkmknt, 
Dr. F. H. Hatch gives a review of cut rent theories 
of ore genesis.—The reduction gear and dyimmoiuetet 
of the United States steamship “Neptune" Is described 
In detail.—8. Chapman writes on the number of stars 
and the light received from them - An important palter 
which should be road by all Is I»r W. W Keen's “The 
Influence of Antlvlriseetton on Clminetei " A rapid 
system of water filtration on a large scale is described 
and illustrated.—.1. Royer contributes an article on 
imeumatlc grain elevators 

Wright Flying License* 

I T is announced thut the owners of aeroplanes which 
Infringe the Wright patents must pay a fee of $1,000 
to the Wright Compnnv and. In addition, $2.1 for each 
day or part of a day thut the machine is operated or 
exhibited for profit or prize The license expires on 
December 31st Aviation meetings are by no means as 
popular as they were five years ago It Is not likely 
that professional aviutora will therefore eagerly accept 
the Wright conditions. 

Mistletoe thrives on the Western coasts to an extent 
not approached in the East In many places this para¬ 
sitic growth Is responsible, directly or Indirectly, tor a 
considerable loss of timber. 
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The Super-dreadnought “Queen 


The First Battleship to Mount 15-ineh Guns 

By Oscar Parkes 



n Is, of »" 


sc, typical 


T HE huttleahlp “Queen Klizalieth," mid hor HiNtcr 
*hlp*, "Wnrsplte," “Valiant," "Harluim,” and “Ma¬ 
la} a," uiurk tile commencement of u new era In Hi it tali 
imval eonatriietirm, lteing the first «htps t<> carry the 
new 15-tnch gun—a weapon which discharges u projee 
tile of 1,060 pounds weight against the 1,400 imiuiuIs of 
the 14-lnch and latest lfl.5-lnch guns In iiddltloii, they 
will tie the tlrwt Bhlpa other tlmu scouls anil toriiedo 
eraft to he driven solely by oil-fuel, and with their 
sliced of 25 knots—which is likely to lie greutty e\ 
ceeded on trial—will have the distinction of being the 
fastest battleships afloat 

Although nfltelallv designated ‘ battleships,'’ the 
“Queen Elizabeth" class lire becoming looked upon us 
"battle-cruiser*” from (lie fact /but their speed Is four 
knots In excess of the standard speed tor Hue ships 
and obviously Intended for overhauling the enemy’s 
rear-guard and forcing tin action—the generally ac¬ 
cepted rAle of the battle-cruiser. In la I or ships a return 
has lieen made to the nsuul speed of 21 knots, the 
“Ito.vnl Sovereign" class which are now under construc¬ 
tion having the same armament as the “Queen Eliza¬ 
beth," but on soiuetldng like l’,0<)0 tons less displace¬ 
ment • the decrease Mug accounted foi by the drop 
In speed, arid the saving lu machinery weight, engine 
room, and therefore dimensions 
The adoption of the 15-Inch gi 
ot the UrltlHh policy, which is 
“superiority both In numbers and 
Individual power.” It would 
have been simpler to have met 
foreign ships armed with ten m 
more 14-lnch guns by the con 
st ruction of similar ships, hut 
equality does not postulate anni¬ 
hilation, and this Is what will 
probably Is* the fate of the 
“Queen Elizabeth's” opponents 
British guuuory extorts do not, 
however, favor the placing of 
more than ten big gnus in u ship, 
mid even lmd the Admiralty been 
anxious to retain the very suc¬ 
cessful l<8.5-lnch gun which has 
appeared lu the "Orion,” "King 
George," and "Iron Iiuko" titles, 
their reply to say the "Pennsyl¬ 
vania" would hsve loom a ship 
with ten of these pieces—twelve 
or fourteen such guns would 
have been more tbmi cun be ade¬ 
quately controlled, uoeordlng to 
H r 111 a b practice. Eight guns 
being the ideal group, It becomes 

obvious that the only way out of the difficulty of pro¬ 
viding a better aud more tsiwerfully armed ship lay In 
Increasing the caliber of the guns—hence the advent 
of the 15-iueh and the probable early reappourunee of 
the 16.25-lneh gun when the smaller weapon bemues 
generally adopted elsewhere. 

In appearance the new ships will be very much like 
the “Iron Duke’’ class, with the amidships turret sup¬ 
pressed aud on extra mHSt, aft, Instead of the stump 
between the funnels, which Is such an unsightly feature 
of these vreselH. There is the usual pile of clinrt houseN 
and bridges forward, the Heavy tripod mari with a 
double-storied control-lop, big funnels, and torpedo not 
defense. The big gnus are In four 14-lueh turrets along 
the center line, the third and fourth supcrfirliig axially. 
In caseinate* in the *ii|>er,structure* aud along the 
upper dock ure spaced the sixteen 0-lueh rnpld-flre gun*, 
while eight fl-lnch antl-nero guns ure distributed over 
the up|<er works, mid four more are carried at the stem 
of the ship. There are live torpedo tube* (21-Inch>, 
two on each side and one In the stern, all below water. 

The dimensions of the "Queen Elisabeth" are: Length, 
650 feet over all; beam, 1>4 foot, Rml draught, 27feet, 
giving a displacement of 27,500 tons. 

For water-line protection there Is a 111%-incli belt 
extending from the base of the foremost turret to Just 
short of the aftermost, with 6-lnch continuations to 
within about 20 feet of the extremities. Above Is u 
10-incb st rake along the lower deck side aiuid*hli*w with 
8-inch over the battery, the gun positions In the super¬ 
structures being similarly protected. Amidships the 
hull is covered with thin armor—two or three Inches, 
probably—down to the keel, and a most elaborate sys¬ 
tem of Internal under water protection reinforces this. 
The thickness of the armor decks and bulkhead* Is 
uncertain. 

The great spjsed ha* only been attained by the sub¬ 


stitution of oil fuel for coal, and a supply of 4,000 -- -v— - 

of this can be stored. With Parsons turbines general- after each card test, *od tt jwM 
big 58,(too nominal horse-power and driving four screws, 
the designed sliced is 25 knots, 
of the five ships, only the name ship and the "War- 
spite” hare as yel been launched (March), and these 
two are due for completion in October; the remaining 
three should Join the flag between Bpring and Bummer, 

1015. At present afloat the only ships which can com¬ 
pare with them in fighting power ure the "Texas" and 
Oklahoma” classes, with the Japanese "Kongo," the 
Chilian “A1 Latorre," and the Turkish "Kechadleh." 




fcrt»d 

•ace of « false statement always laareesed, and the 
utterance of a true statement diminished, tho <piotieut 
obtained by dividing the time of iMplrsUo* by tbs tUte 
of expiration. ’ * l • 1 ; ’ -yV ' < ^ 

The Importance and scope of tbte dtoototer W ab- 
vioua, for it furnishes a certain and objeettw briterien 
between truth and falsehood. Bran when a. (tow' Bar 
endeavors to escape detection by breathing trregBlarty 


Psychophysical Teats for Falsehood | 

By Dr. Anton Rose 

F ALSEHOOD. when practised by an expert, la not 
easily detected by the most careful scrutiny of the 
liar * appearance and manner, but extraordinary and 
*uc<v8Hful means for its detection have been developed 
from tbc study of experimental psychology. The prin¬ 
cipal psychophysical factors employed In this method 
are the character and rapidity of the mental process 
known n* association of Ideas. The word "horse,” for 
example, may suggest anything related to horses—a 
stable, n familiar breed, a characteristic color, such as 
hay or chestnut, a race track, etc. 


be is likely to fell In the attempt, tor 1 
Investigated such cases and fnmd thftt vahmtary 
changes la respiration do not alter, the result—Ab¬ 
stracted from Die Vnuckau. 



Outboard 


e and deck plan of super-dreadnought "Queen Ellzabc 
gone and armor plate. 

Note under water protection against torpedoes 

lu criminal Jurisprudence this fact is utilised by 
utterlug a word and requiring the suspected person to 
say, lnalantl.v, what the word suggests to him. The test 
is repeated with a great number of words, some of 
which. Introduced In an apparently casual manner, bear 
directly on the crime and relate to facts which only 
the criminal knows, If the suspect 1» really guilty he 
is pretty sure to betray himself unconsciously. Even If 
he Is cautious enough to modify the first response that 
occurs to him, be betrays himself by the /flight delay 
thus caused, for the abnormally long interval lietweeu 
question and answer (which Is measured to a fraction 
of a second) shows that be has taken time for consid¬ 
eration, at a point of danger. 

A simpler and more objective test has recently been 
adopted. This test is based on the intimate relation 
which has been proved to exist between mentAl proc¬ 
esses and the pulse and respiration. Several years ago, 
for example. IT ot. Hlo&rring, of Bonn, found that feel¬ 
ings of pleasure and 11s opposite produce well-defined 
changes In respiration. Prof. Benussi of Gra* has dis¬ 
covered that analogous effects are caused by lying 
Cards imprinted with various letters, flgnres, and dia¬ 
grams were distributed among a class of students, each 
of whom was required to give a truthful description of 
the card given to him, unless the card was marked with 
a ml star, in which case Its recipient was required to 
describe it Incorrectly. In either case he was watched 
attentively by his fellow students who, ignorant of the 
nature of the card, tried to guess from his manner 
whether he was lying or telling the truth. The observ¬ 
ers made many mistakes, pronouncing false statements 
true, and conversely—a result which confirms the state¬ 
ment made above In regard to the difficulty of detecting 
falsehood by the speaker’s manner and appearance. 

Respiratory tests, however, gave unerring and uue- 
irulvoml results. The time occupied in Inspiration and 


The Hawaiian Volcano Oboervatwy , 

T HE Hawaiian Veicano Observatory grew out «C 
a lecture delivered at Honolulu to ltt» by Prof, T. 
A, Jaggar, Jr„ of the Massachusetts Institute of Tech¬ 
nology. The Interest aroused by this lecture led a 
number of premium ettisens of Hawaii to mbeeftbe 
funds toward founding an observatory on Kilauea, but 
the project remained dormant until the Steamer of 
1011, when the Institute of Technology amt an expedi¬ 
tion to Hawaii under P. A. Ferret, who was accom¬ 
panied by Dr. Shepherd of the Carnegie Geophysical 
Laboratory, as a high tempera¬ 
ture expert The remarkable to- 
vMitigation* carried out by this 
expedition, Including measure¬ 
ments of the temperature of 
liquid lava, revived interest to 
the plan of founding ah observa¬ 
tory, and to October, Ml, Urn 
Hawaiian Volcano Research As¬ 
sociation w4a organised in Ha¬ 
waii and Massachusetts. This 
association has provided funds 
for the erection and maintenance 
of the observatory, white the 
scientific work is directed by the 
Massachusetts Institute of Tech¬ 
nology. prof. Jaggar hag been 
director of the observatory since 
July. 1012. The observatory in¬ 
sure a weekly bulletin, as well 
as a more elaborate neml-aonual 
report The Whitney Laboratory 
of Helsmology hi a branch of the 
work, fostered through an en¬ 
dowment fund presented to the 
Institute of Technology to 1900 
by the Whitney estate of E 


In the brief period since the observatory was estab¬ 
lished it has became a Mecca for the volcanologists 
of the world, and Its facilities are placed freely at the 
disposal of scientific visitors. Dr. Arnold Heim at the 
University of Ztlrich made a remarkable series of 
photographs here to 1012 for publication in I>r. StUle’s 
“Geologiscbe Oharakterbllder.” Last Winter the 
Hawaiian Volcano Research Association sent Prat Jag¬ 
uar to Japan to study the eruption of BakursJIma. 


Rat Exterminators in England 

I MPROVEMENTS in one direction invariably laid to 
other improvements either Incidental or additional. 
The'United Staten Consul at Sheffield, WngOmg, tells of 
the attempts made to exterminate the rats Infesting the 
steel works and large stores of that city, and g m oh to 
say that an opportunity will shortly occur to OttBigld 
to demonstrate the value of American rat exterminators. 
What is known b"« the killing shambles and the fish and 
meat market, located right to toe center of the city, are 
to be pulled down In accordance with the Bew';!toSW» 
planning scheme of the city authorities. Wlreg this 
does occur, it is recognized by the public that the' hones 
of millions of rate will be destroyed, and article* and 
letters appearing in the local newspaper* recently, urged 
the corporation to do something to prevent themlgto- 
tlon of this vermin. 


Out one ounce of celluloid Into fine a 
solution of tea ounces of acetone and tgt 
aoetate and stir it well. Do not wait forR to « 
Cork tightly and set to a warm gflMo. life i 
tbldrer varnish add more celtotoM, but g « 
is most elastic. To Moure colors add 
solved in a little alcohol to 
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An Electric Brake for Automobiles 

A UTOMOBILES are growing more and more elec¬ 
trical every day. although their chief motive power 
Is gasoline. We have now electric light?, electric home, 
electric starters, and electric gear shifters. The latest 
electrical appllauee for the automobile le the electric 
brake 

About two years ago we described an electric starter 
til which u small motor of very high speed was used to 
turn the engine over The motor was far smaller than 
would be required to do the work If It were connected 
dliectl) to the evunkshuft of the engine Indeed, a gear¬ 
ing of anti Id 1 was interiioHotl, permitting the motor and 
a li>wheel II carried to aetjulre such a momentum In a 
brief Inlet vat as to carry the pistons over beyond 
the < ompreHhloii iKiint. 

This mh me prlucltde Is now Itelng used to oiierate the 
emergency brake of an automobile It lm- 1 the advan¬ 
tage tliut the driver of the car does not hove to lean 
over, uh In the present sjstem, and feel around for a 
hriike lever while keeping his eje on I he road and en¬ 
deavoring to steer lux luachlne with one hand, but 
needs, merely, to oiternte a muiiII Imad lever right on 
Ids steering wheel. The btakes nia.v !«■ applied to any 
degree of pressure desired. When the wheel is utmo- 
lutel.v locked a friction Hutch comes Into play, which 
prevents breakage of the parts. No resistance Is Intro¬ 
duced In the motor circuit, hut the current Is admitted 
to It directly Because the operation Is momentary, 
there Is no danger or burning out the motor, even 
though It be grentlj met loaded 
The iimmipniDing diuwings show the details of con¬ 
struction 'I'he motor shown tit A drives a worm-wheel 
H Tins in iurn. through friction wheel V add gearing 
IK K. drives the shaft F. On shnfl F Is a ratchet wh«'l 
(l adii)iteil to be engngetl Ii.v pawls mounted on the 
winding drum H A cuble from this drum runs to the 
ciuerKciiO brake. Mounted on the cable drum II Is a 
filet ion stop ./. adapted to come into contact with the 
ll\ed stops on the easing when the brakes have Itoen 
drawn up to the looked position This prevents further 
turning of the drum and consequent breakage of the 
cable Ily regulating the frictional contact of the stop 
.1 with the drum II, the desired maximum tension on 
the luuke cable raa.v be adtusled to a lilcot}. 

Kverj time the brake lever Is toadied to admit cur¬ 
rent to the motor, the armature of the motor speeds up 
to an enoimoUK s|mh'< 1, which is Irausmllted through 
steiHlovvu gearing to the brake drum, causing it to 
wind uii the brake cable lty successive momentary 
operations of the brake lever, (lie drum may be made 
to wind up Its cable with a step-by-step movement until 
the required pressure on the brakes has lteen attained. 

Or. In case of emergency, the lever may Ik> thrown on 
full, when the brakes will lock the wheel almost in 
stuntl.v The brake bunds are preferably ullud, so as to 
cushion tbe action of this brake To release the brake, 
the brake level is moved to reverse position, lu place 
of the cumbersome controller shown lu the photograph 
of the machine, a simple double throw switch has lieeu 
deviat'd with an automatic snap release, lo prevent 
sparking The current used by the brake motor Is no 
more than Is used b.v tiu electric horn. 

So convenient is this brake that no doubt It will be 
used in place of the ordinary foot brake. It Is Interest¬ 
ing to note (hut an electric brake of this type Is being 
tested now on a street railway car in this city 

The Thalasgiottcope 

By Dr. Alfred Gradenwitz 

D It AI'KICUO IiK GASPAItIK, of Naples Univer¬ 
sity. has devised an Ingenious apparatus for th< 
study of organisms at the sea bottom, which, thanks to 
Its high magnifying [tower, enables all phenomena of 
submarine life to Ik- watched from ft considerable 
distance. The “thnlusKloseopo," as the apparatus Is' 

called, will keep the Image ^___ 

constantly in focus, thus 

allowing even the swift 

ost movements of marine 

animals to be followed 

without shifting it lls re -t, 

markable simplicity of con- |jj - J 

struct ion reduces nltsorp 

tion due to refraction to a I I || 

minimum. 

The apparatus comprises Omimlllli r 

a floating Htago ou which -- 

the observer is seated, and U U 

which, by means of pad- ' m_ ,_ 

dies, can bo moved in any u 

direction. At the foot of I 

this floating stage there la J w» -——( 

fixed a wide tube about »- .- ■ . 

four feet long and twelve 

inches In diameter, carry- **“——————— 

lug a spur at the end. la f 


' VV '>»V 


this wide tube thaw WWW another-mailfe; W***$$k 
upper Part of wM<A t huge fens of about flaftfiMt.*** 
is applied, , 

The outer tube ta, moreover, provided with a biaocu- 









The thalassioecope aa it appears when In nee. 

lnr optical system about three feet long, comprising two 
lenses of about six and one half foot focus, This tube 
Is Inclined at an angle of about 45 degrees, and car¬ 
ries In Us upper itart a photographic camera and a 


The brake motor and drum. 




Mewled byfegreesta the bin* 

* ,t «S* r h ln 

The spectator he# the same la 
hot fdr his feeling perfect# safe 
toe sea bottom and fat removed In 

which eo often strikes n'-t-w.-J ' 

Since everything Is highly WgtofiMi ’ 

las jfefeftffi* to note such detail# a* "? 

pteteiy tothe naked uye } to# fleering WfiflM#. • 
etwritebt vantage grooud for atodytog at Me tofejito 
secrets of marine Wotogy, Ms eyeeimena W%. 

natural etament where tbelr movements are 
pered la Sny. way, as la,#. *-> the, toge to aa egoWrife* ; • 

cm. mdud a» amm saw! 

T he possibility of aa aariaii attack upoa ltaftaMI , 
and other matter* width* to aerial Werfare were 
discussed It s recent meeting of to* 1NW , 

vice Institution. Col. Jackson read a refer fe* 
tense of localities against with attacks, referring to the 
first place to tbe fleet* which Germany and French WlA 
likely possess in three years, and this ho thinks Will bs 
no less than forty or fifty airship* of high power and fi# 
almost unlimited range, carrying ft flO-tou kswJ |M ] 
traveling at an average of 00 miles an hour. No flftftM 
the range of airships Will he 1,000 miles bftfere tag. 

He then points out the danger of »n unexpected attack* 
upon England, and considers that the airship Is,‘fey 
from being on the decline, or at leftit will aotfift .f* 
until armored• aeroplanes prevail, Even than fee!fife , 
ship will have manifold uses for supply of er«to» or 
transport of wounded. Soon the *e*optae will be 
armored so as to resist Are, and mounted fer twft ft* 
three men It will become Indispensable In a|l army 
operations. Aeroplanes should have « machine gun oh 
board, or a small cannon of the Pom-pom type, Which 
had some success at Transvaal, and was recommended 
by the French General Laoglois. At least a bomb-drop¬ 
ping device is needed, but he considers that a goed one 
la not devised as yet. Then considering Utt attach on 
Great Britain—and this also applies to other placet— 
he thinks that many points would be exposed to fin 

€ ln three years or so, but destruction of fortified 
Is not much to be feared, tor each of these will 
defensive means. Airships hardly fly higher than 
set, so that they will be a good target for the 
guns. But serious damage could happen by dropping 
bombs upon other places, such as towns, army store¬ 
house* and factories, oil and gasoline stores, wingless 
telegraphy posts, and especially railroads add trains. 
However effective a preventive attack may be daring 
the day, It will be difficult for aeroplane* to keep track 
of airships at night and prevent them from dropping 
boobs upon large cities such as London. He hope* that 
the Geneva convention as to attacks upon anforttfled 
places would be respected, but there Is no certainty ghaut 
this In time of actual war, as recent experience show*, 
and besides, such rules did not include aircraft, so that 
mey need to be revised. In case of bomiHlrapplog at 
night, it would be almost impossible for ah aeroplane 
fleet to work against ah 
1 airship, for the aeroplaMu 
■sure need some light in orthr to 

DoBpn be able to steer, to *f* ; 

ligHa if] Iw 4 * tbeirpoulUon and tfifenl 

II fffTiB fi white the airship cental j' 

Sj3H| almost without noise fed ! 

A without light Otfly an gfe* - 

-ship fleet would fin fitgfic' 1 ! 

-*^il ■L9& dent means of deferer.;fe 

MM that ogee,.hence , 

— of a suffictobt fleet awmi ' 
to be evident, '' 


Step-down gearing between the motor and winding dram. 
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A woaabrfnl group of migrating 
Monarch torttarffiss. 


Catching moths with bottle and lamp 
on a sugared cloth. 


and preparing butterflies and moth* for the scientific market. She was but 
eighteen years of age; she had no previous instruction In the work; she had no 
capital; her apparatus was home-made; she averaged for the season fifty dollars a 
week. 

Those combinations seem remarkable. But almost as remarkable la the fact that, 
though Mbs IfcOlaahan's earn la exceptional. It need not be * 

Mh This successful young money-maker states that there are Feeding female m< 

ten thousand place* where butterflies and moths may he sold, w hile they are laj 

and, of course, there are ten thousand times ten thousand 
localities in the United State* where the Insects may be snared. 

Every locality has It* special varieties; henco, the eager 
demand from a market that can never be glutted, never 
be satisfied. The butterfly business, or to speak more 
rstely, butterfly farming, for the raising of the winged beau 
tie* also constitutes * very important part of the industry, 1* 
open to every man, woman or child who baa access to woods, 
meadow or beck lot where butterflies are wont to gather 
Few but the scientifically trained are in the business, not be- 
canto a knowledge at entomology, or tbe science of insects, la 
roauKod, hut for the reason that adentifle men, a 
bring dose-mouthed, are not inclined to let the public into 
their affairs vary Intimately. 

Tto (feat weaam's work.netted her ttjao. Twenty 'thousand 
eggs, larva (or caterpillars) and (tome in the cocooo 
staff*) of butterflies and tooths ware also stored away for th*,.}- 
Winter, a "stock” with wbich to make a magnificent start in 
the Spriag. ■ , " ; 

, Tbs origtnai apparatua w«* «*.. toilowa: Several wide- 
mouthed bottlta, eaeh containing a small quantity of cyanide,' 
in s leather ease to bn strapped to the sboolder; a tow paper 

a }.*.butterfly ant; *?# MpH : Cyanide 

ff batogbt in cake tote, ft SO dr SO tetta » pound. A. 

^ a tow cmitf 


Feeding female moths and butterflies 
while they are laying eggs in boxes 




With this Simple Wtufemont aha aaWafl ' 
tnt tMmmt oftfae butterfly heat*. 

mm W * to tetoto ootetoflP wte i* 




tototetoteteetftoMto atn# ; 
gm tetes woctoid, oreqr tow ■ 


minutes she carefully sorted over her catch. Males of the commoner species in 
perfect condition she lot perish, with the purpose of disposing of thpin In the market 
at once. Only the absolutely perfect specimens will sell. Dealers can inner be 
itnposd upon; their eyes are far sharper thsu those of any amateur No hnIf-rule 
for slipshod work: it Is perfection or nothing that Is demanded in this business. 
Those males slightly bruised or with wings battered, were reserved for breeding 
purposes, as were females. Miss McGIashan hHd already ur- 
ii and butterflies ranged with a dealer to take her mounted specimens at a flat 

ig eggs In boxes rate of R cents each. From the very lirHt, tlierofoic, she began 

to make money. 

Tbe processes, If Intelligently studied, arc relatively simple, 
ft touch and painstaking care being the chief requisites 
Oork-llned boxes, cork linoleum, which, by the way. Is a good 
deal the cheaper and every bit as good, or Insect cork may be 
used to secure the cyanide-asphyxiated insects safely for shl)t- 
ment. For this purpose special pins, which sell at $1 -it jx-r 
ir less In larger lots, must be used. Any other sort 
n’t do at all. They are not fine enough, and will 
utterly spoil the thorax of the Insects through which they 
should always bo put In mounting. Another pair or forceps 
larger than the ones Used in ordinary handling of the butterfly 
or moth must be employed, to take hold of (he pin from 
beneath tbe Insect and force the point Urmly down Into the 
bed of cork. If fingers should so much as even slightly hiush 
or touch a «|ieoiiueu, the chances are pretty certain Hint It 
Is Irrevocably ruined. One fact, a very Important one, too, 
must be strictly borne In mind by the shtpjs'r: he should bn 
certain the dealer who bus agreed to make purchases of him 
is fair and reliable. Miss McOlasban's prisons fur her captives 
probably were tbe least expensive part of her Inexpensive 
equipment. These were the little putter boxes previously 
mentioned. As she sorted her booty of the meadows 
she transferred each of the living to Its separate 
box. These little box prisons were but temporary. 
On the captives Mug taken home, other arraugc- 
uents for keeping them had to he made. Of course, 
the purjtose In preserving the females alive Is to 
secure eggs and, ultimately, more butterflies. 
This method naturally enubles the butterfly 
farmer to obtain a much larger and more perlWt 
“crop” than he would otherwise. But It is rather 
difficult to Induce the female to lay unless conditions 
entirely satisfactory, though mullet are not at all particular 
s , 1( In this respect. Most butterflies in captivity prefer to lay 

Idff- . eteltoff' Iff bsitiet, their eggs in gauze bags ; all Insist that a piece of their special 

1 tote: tom, toff ternfe (0 *s«i*m m wn hd 
















Hearing Ourselves a 
Hear Ue 


I T 1m h well-known and frequently ob¬ 
served fuel (hat many singers and per- 
formers on musical iustiumeutM exhibit a 
(lt»Km» of complacent satisfaction with 
their own effort h, which Is not at all com 
mtuwurule with the amount of pleasure 
Mu-t have given their audience. But the 
I'Mtggeniloil view they form of the musical 
value of I heir achievements Is not entirely 
dm* to that vanity l<> which our poor 
Jnimun nature Is so prone They do not, 
ns h matter of fact, hear themselves as 
others hear them This Is particularly the 
case with a stutter. A sinner produces 
and hears a note at the same time, the 
sound lielng conveyed through the Eustu 
ehlan tills* of the ear The cjrlvrmil anunil. 
the sound lienrd h> the audience, Is not, 

In the ordinary way, heard hi the singer 
Ht all 

Mr. lJonuhl Mcllurdy, u mice sisiclallst 
of many years standing, has Invented hii 
a PI >n rates to ohvtate this illsadviilitHgi* 
under which all slug,-is ami Instrumen¬ 
talists haie hitherto hi hoi oil. The apparatus is ex- 
ireuieh simple and eonslsts of u half-sphere made of 
metal, corinecleil to u Iona flexible, luetallle tube The 
tulie terminates It) two branches, the ends of which fit 
In either ear The wound piodueed by the performer, 
after Impinging on the mien half-sphere, travels down 




From comparative te*te<w - 

and impregnated warbte platra, t#»c. 

' lively, It Is seen that tbe tatter pcwwra 
tar greater transparency. Moreow,tfc*y 
are lighted uniformly np to the edgs* and 
when impacted aide by aide with <**i 


the metallic tube to the iierformers i 
licard by the performer In this way 
corresponds exactly to the effect 
produced mi au audience 

Although so simple, the appa¬ 
ratus In Its present form is the 
outcome of a good deal of exjierl- 
uieni. Various-shapeil o|s*iilngK for 
the metal receiver lime lieen tried, 
but the half sphere oiiening Is the 
only one which gives satisfactory 
results Various materials have 
Ikhiu employed la the construction 
of the connecting tula*, with the re¬ 
sult that the metal at presold ern 
ployed has been found to ihisncsh 
distinct advantages* As was to lie 
exjiected, It was found that a rubber 
tula* gave very poor insults 
The present writei took the op¬ 
portunity of playing a piano solo to 
a smull audience, llrst with nud 
then without the apparatus, and 
the audience were unanimous in de¬ 
claring that the second iierfornianci* 
was distinctly betlet, although to 
the writer they sounded Identical 

“ Marble Light ” 

By Our Berlin Correapondent 

I T has been known for a long time 
that marble In very thin sheets 
is trims lucent, and that colored 
marble sheets give the most striking 


The sound 


How to hear yourself play th« plan, and ate* mart* 1. w^, 

effects, A German engineer, Mr. Hermann W. Engel, slectrtfr lamp arranged within a reflecting boxbettMd 

of Hamburg, by a special polishing and impregnating as the aouree of light, which source can bflctaeed by a 

process, has, however, succeeded in endowing marble marble Blab or mltk-gtaa* plate. Wbereea the former 

slabs of considerable thickness (1/10 to 8/4 Inch) with only atwofbe about 20 per Cent of the total radiation, 

a transparency far superior to that of opal glass. After tbo latter, to fact, holds back as much as 40 per «W& 

being polished on both aides, these marble sheets are In mite of its greater transparency, marWeti filmy 

impregnated with diverse oils, at high temperatures, equal to milk-glaas, aa far aa. its power of nbeorpttou 

la concerned. The 



A device whereby the players of wind instruments can 


center of lips At the moment of the player’s Intake of breath through the nostrils V, the entrance 
to the lungs from the mouth Is automatically closed by tlm pressure of the base of the tongue F 
against this soft palate It The stop-valve on the din Ire H prevent* the re-eutrnnce of air Into the 
tubing of the devlie once it has entered the mouth. therefore, the only outlet for the air la by the 
natural course, (leaving to the roof of the mouth (I, striking the soft palate D, and working 
backward along the surface of the tongue f to the mouth-piece of the Instrument B. Meanwhile 
the air admitted to the player's lungs enters only by way of the nostrils C He may even breathe 
out through the nostrils and still tndellnltely sustain tho tone of the Instrument by the i 
which the pedally-operateil Isdlows supplies. Thut air-current Is warmed and moistened to 
degree of the human breath by an incandescent boll) and Immediately adjacent water-chamber i 
tallied within tho In-Hows structure. 


feature of marble light, however, la 
It* remarkable softness and pleas¬ 
ing effect. 

Artificial Lang* for HtafcKcn 

By Harry Chapin Plummer 

T O provide an efficient physical 
means for fulfilling the super¬ 
human demand* imposed upon Wind 
Instrumental tuts by the great sym¬ 
phonic and operatic ooottm of Rich¬ 
ard Strauss, Wagner, Brahms, 
dimly, and the modem school, a 
new tone-sustalutog apparatus ha* 
been devised by Bernard Samuels, « 
native of Paramaribo, Dutch 
Guiana, who la at present flirt 
flutist of the Koyhl Opera at 
Schwerin, in Germany, and cham¬ 
ber musician to the Grand Duke of 
Mecklenbnrg-Sehwerln. The no w 
device constate of a foot-bellows 
having a water-chamber with tn- 
candeacent bulb and a length of 
rubber tubing fltted with a step- 
valve and mouth-piece, all simply 
attached, for the Convenience of the 
player, to the Instrument that Is be¬ 
ing played, but in no sense forming 
a part of the instrument. By means 
of the water-chamber and electric- 
light bulb, the air forced through 
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Vi&mvi&r £'4*9' month, 
bn u drawing t rfww** 

■tfiWWfc *i» nostril* the wrmtt of air 
tttettfi by W« foot soatalnsthe tow W»n 
', in engaged. ■ It will matter little 

wfittberthit toae be a stogie note or an 
olatmuto cadeufi*—-the premore of the 
Wtowa wtU notato it indefinitely, If V 
jfirafi. Although the air from the bottom 
to carried Into the month, the stop-valve 
within the tubing prevent# the entrance 
M any Air into the bellows. 

Composers «(U now be afforded a w»U* 
high nnWmlted acope h> writing tor bead 
and reed Instruments. Already Btohard 


» than one pawnee of hie 


The device far now well established in 
the principal symphony and open orobes- 
, tfaa The Royal Opera of Berlin, of which 
D*. fftnoss Is the director, was one of the 
first representative Institutions to hare 
the satire brass contingent of its orchestra 
, Sfitdppefi with the apparatus. 

Just what aid the device renders 
portent nraateai performances may be 
indeed from the fact that it was employed 
in the meed rendition of the “Nlbelung 
Bing" cycle of music-dramas by Wagner at 
the Metropolitan Opera Boose, and it was 
tbe first occasion at that theater whan 
the foil strength of the horns could be 


In the prelude to “Das Bhetngold,” 
for example, the tubas are called upon to, 
bold a tone for ninety bare. Until now 
this has been a physteul Impossibility for 
the Individual player, who has had to take 
breath after every three or four bare. 
Now. however, all the players can sustain 
the tone for the full ninety liars. Simi¬ 
larly, In the “Dragon music” of "Sieg¬ 
fried," the tuba will be able to sound Its 
stentorian and raucous bass tones without 
having to chop and break the phrases, as 


Jaatea T. Allan 

O N May 28th lames T. Allen died at 
Washington, D. 0., from a oampUna- 
tlon of troubles. He was a veteran ex¬ 
aminer hi the Patent Office, having been 
appointed September 18th. 1808, from tbe 
twenty-sixth Congressional District of 
New York, m a ki n g bis service nearly 
forty-six years in length. Me was a care¬ 
ful and conscientious worker, with a wide 
acquaintance and friendship among pat¬ 
ent attorneys. During hla service he com¬ 
piled digests of plows, seeders, and, plant, 
era, harrows, grain drills, and air and gas 
engines, and for a time edited monthly 
periodicals relating to these digests. 
These publications were in wide demand, 
many having gone to Germany and other] 
Rutopean countries. For forty years he 
had charge of the important class of seed* 
«t» and planters, and served the Govern-] 


T HE leaner patent, 804,718, for a 
candy-pulling machine had had its 
claim 1 held invalid and Us claims 7 and 
fi ualtd ah« infringed In HiMleth y. Lawd 
A fitter Company: and in the same case 
to* Dkkwsoo patent, ffiUXtt, for a candy- 
oniUur machine has had tfetttt* * held 
4 infringed and claim 8 valid hut] 
^ ‘*■“': la :fcewte BUndrfitlteh Ma- 1 



._.,. _' Bawfchm paUnh jfi mm. 

for an apparatus for feeding «Mm to a 
boUM-seaHag machine, hall been construed 
snd fai Mmft^ httd not Infringed. 

Hfitaafrr Inventon 

—A. 1.,_ 

No. 1,098,713 
construction of 
not result in an ob- 
of the shuttle and 
readily applied to or embodied in 
how la use. 

A MafisOaBestlag fiytteau-Samuel C. ; 
Cox of Washington, D. C., has patented 
aa improvement in mail collecting in 
which the eolleeting 
with the mall box. The mail is delivered 
directly from the box into the receptacle 
Of the vehicle without intermediate hand¬ 
ling. 

The Label end the Laundry.—Joseph 
French of Woonsocket, R. 1., has secured 
patent No. 1,003,085 for a label-attaching 
improvement in which the label is fastened 
temporarily to tbe article by a thread 
which, while it holds the label to the 
article during the required treatment, oan 
be easily Withdrawn to detach the label. 

Electric Lamps to Indicate Liquid LevcL 
—Patent No. 1,003,745 ha* been issued to 
John A. Turner of Washington, D. C,, in 
whtob the level of liquid in a tank is indi- 
jwatod dsotrioally through the aid of a 
vertical series of lamps whose individual 
circuits are opened and dosed by the rise 
fall of toe water in the tank, thus 
showing visually the level of the water 
the took. 

dusk Sheets.—Patent 
No. 1,093,813 was issued to Frank C. 
White of Meriden, Conn., assignor 
Wilcox A White of same place for an im¬ 
provement la music playing instruments, 
having for its object to stop the forward 
travel of the note sheet at tbe end of the 
composition, re-wind the sheet on its 
spool and to finally stop the machine when 
the sheet is fully re-wound. 

Secret Phetegraph as an Aid to Sub. 
sequent Uenttfieatteu.—In patent No. 
1,094,078 Alfred Ilg of Zurich, Switzer¬ 
land, provides for photographing a person 
without his knowledge. He time stamps 
and dates the photograph so it may be 
subsequently used for identifying 

The invention is especially 
adapted for use by police and pown- 

x>kers. 

The Water -proofing of Concrete, 
ard K. Meed of Roland Park. Md., in 
patent No. 1,092,033 has patented a process 
and concrete composition wherein water¬ 
proof qualities are imparted to cement by 
the oement a powdered filler 
whose particles are oil-coated so that 
when made into concrete or the like it will 
be impervious to water. 

Using Taper to Indicate Broke* Ralls.— 
In patent No. 1,002,088 Joseph H. Gard- 
aide of Philadelphia, Fa., provides strips 
of paper attached to railroad raffs through-' 
out their lengths. These stripe will be 
broken by a pasting train if the rail be 
defective and thus plainly indicate to the; 
track-walker the defects in the raff. 


lug Patent—Edhu Thomson of fiwamp- 
feott, Maw., assignor to General Electricj 
Company, in patent No. 1,093,159 
jam the rotating parte of the turbo 
eratot as a great gyroscope to steady 
ship and reduse her toffing, Hie turbo 
generator having a vertical shaft. 

Protecting the Botfinm Wto- 
Mullaoey 

i‘--foekmti 


[hat en tbe head. 

r TrSTBtttoi tit Spttttfng of «afiw*r|_ 

method of preserving railway! ible driving oonneetor. 


. .has been patented in No. 1,093,230 to 
Wttbito E, Williams of Chioago, Ill. The 
pe fa compressed and a metal band is 
tightly mound the tie at the oom- 
at o e rod places with a view to preventing 
]ttl» qheeks and splints induced by the 
spikes and. the slowly developed splits 
and cracks resulting from the traffic. 

Two Moving-Picture Apparatus Patents. 
-—Adolph F. Gall of West Orange, N J., 
assignor to New Jersey Patent Company 
of West Orange, has secured patents Nos. 
1,092,905 and 1,092,900, the first providing 
a screen and operating means therefor for 
protecting the moving-pioturo film from 
the heat emanating from tbe projecting 
lamp, while the second patent controls 
the passage of light through a projection 
aperture of tbe lamp house in such manner 
as to insure the closing of the projection 
aperture of the device when the latter is in 
any position except the projecting one, 
and will uncover the aperture when the 
device is moved into a projecting position. 

A Patent to Tom Johnson —Margaret J. 
Johnson, as administratrix of Tom L. 
Johnson, deceased, of Cleveland, Ohio, 
lias secured patent No. 1,090,213 for a high¬ 
speed railway in which a stationary ele¬ 
ment along which the truck is movable has 
a portion above the truck and means for 
creating both a tractive and lifting effect 
on the truck hy which a magnetic field is 
created which passes between the station¬ 
ary element of the truck and such field is 
distorted in the direction that the truck is 
adapted to move. 

Two Patents to Charles Francis Jenkins. 
—Charles Francis Jenkins, the well-known 
inventor of Washington, D. C., has secured 
patent No. 1,089,045 for an aeroplane 
engine in whiob a dosed crankcase hat, 
opposite depressions, rooeiving cylinders, 
and is re volubly mounted upon a fixed 
axial crankshaft, piston structures passing 
through openings in the crankcase with 
an aeroplane propeller carried by 
rotating with the crankoaan. He has also 
secured patent No. 1,089,046 for a motion- 
picture camera in which a Ions moves in 
an endless path and carries with it a portion 
of a film, which portion is exposed while 
the lens moves through a portion of its 
path, the movement of the lens through 
another portion of its path bringing a fresh 
portion of a film into its axis. 

Preparing Mail Matter for Posting.- 
Patent No. 1,000,499 to John W. Poller 
of Takoma Park, Md., assignor to Moly- 
neux Mailing Machine Company of Buffalo, 
N. Y., is for a machine which folds up a 
sheet of paper in flat form, removes an 
envelope from a pack of envelopes, inserts 
the shoot of i*iier in suoh envelope after 
opening and positioning the envelope, 
suitable means being provided for directing 
the sheet inti) the open envelope. 

Correcting the Drawings of Patent Ap¬ 
plications. —An order has recently boon 
issued by the V. &. Patent Office, having 
for its purpose to stop the constant mutila¬ 
tion of the Office records. Hereafter cor¬ 
rections and alterations of the drawings of 
pending patent applications will be made 
only by the draftsmen employed-by tbe 
Patent Office, a reasonable charge to be 
mado by the chief draftsman for suoh 
corrections as may be necessary. 

A Charles SteinmeU Patent.—In pat¬ 
ent No. 1,088,740 to the General Elec trio 
Company aa assignee of Charles P. Stein- 
mate, there is presented a method of pro¬ 
ducing an are in a trausjiarenl chamber 
between terminals, one of which is vapor¬ 
izable at low temperature and tbe aroj 
being colored by the addition of a chemi¬ 
cally active metallic substance while the 
enclosing chamber is protected from injury | 
by neutrabwng the chemical activity of 
the metallic substance. 

A Motor Weld Structure which Operates 
-*«' » PqHey.—Ethelhert M. Fraser of 
lYqekovs, N. Y., has patented an eleetrio 
particularly adapted for use in 
Cion with a tractor elevator. The 
intettor has a stationary armature and a 
rotatable wheel structure whioh in encircled 
pfejf MkMurmature and is so constructed that 
it oan be used m a pulley to operate a flex- 


Legal Notes 

New Combination of Old Elements.— 
In United Gas Improvement Company 
v. Gas Machine Company. Fed. Hop 211- 
672, the court has held that a new com¬ 
bination of old elements, whioh, by their 
co-operative action, produce a more bene¬ 
ficial result, amounts to invention, wliich is 
not negatived by the fact that such co¬ 
operation requires the mediation of au 
operator. Also in the same case it was 
held tliat where a patent contains de¬ 
scription of only one form of a thing which 
will perform the name office m other forms, 
the court will apply the general rule that 
the description covers all equivalent forms 
and the form described will Is' treated 
only as the one preferred 

New Use of Old Material. -In O Hrieii- 
Worthern Company v Stem pel, (Veuit 
Judge Sanborn said "But (he application 
of an old device to a new one is not always 
or generally oven pateiitiible It is only 

when the now use is so ..ruble and remote 

from that to which the old dot ice has been 
applied or for which it, was conceived that 
its application to the new use would not 
occur to the mind of the ordinary mechanic 
skilled in the art that there is invention in 
the conception of its application to the new 
use, and the old use fails to limit the claim 
of such an application " Along the samo 
line Circuit Judge Lacombe in Archer el al 
v Imperial Machine Company, said 
“ Sometimes it is true a change of matt'rial 
will produce a novel and unexpected result 
whioh might evidence invention " 

* Supreme Court Decision on Ten-Year 
Clause Trade-Marks. -Home interesting 
matters are included in the decision of tile 
Supreme Court of the United States, the 
opinion being rendered by Mr Justice 
Hughes, in the ease of Thaddcus Dm ids 
Company v. Davids & Davids, trailing as 
Davids Manufacturing Company The 
registered trade-mark was the surname 
“Davids,” registration being secured under 
the provisions of the ton-year clause of 
the aot. The court said that os the mark 
consists of an ordinary surname, it was 
not the subject of exclusive appropriation 
as a oommon-law trademark, and the 
applicant who by virtue of actual and 
exclusive use is entitled to register his 
mark under this clause (the ten-year 
clause) becomes on duo registration the 
"owner” of a "trade-mark " 

Stem* Adjudicated Patents.—in the Key 
Manufacturing Company v G A Hwmi- 
fonl Company, tbe Taylor patent. No 
486,812 for a track for hay carriers 1ms us 
to claim 1 been hold void as covering a 
broad combination of which the patentee 
never claimed under oath to he the origi¬ 
nator or the inventor, and the Anderson 
and Holstein patent, No (183,125 for process 
of making fabric-covered ornaments was 
held not infringed iri Holstein v Neoland 
Ornamental Company; the Rhodes patent 
No. 777,488 for a fbh bait or lure was held 
valid and infringed in William Shakespeare, 
Jr. v. Enterpri/.o Manufacturing Company, 
and the Carter patent No 777.714 tor a 
culvert was held not infringed in Carter v 
Burch Plough Works Company The 
Niez reissue patent No 13,1(13 (original 
916,361) for a disk harrow was held valid 
and infringed in Bucher <fc Gibbs Plow 
Company v International Harvester Com¬ 
pany 

The Term of Design Patents.—Hereto¬ 
fore it ha* Iwsui the practice to hold appli¬ 
cants for design patents to the election of 
term, whether three and a half or seven 
years, Rjiecified ui the application, but 
Commissioner Ewing has with the approval 
of the Secretary of the Interior amended 
the Patent Office Rule of Practice to permit, 
the applicant who may in his application 
request the issuo of the patent for one of 
the shorter terms to amend lus application 
at, any time before the allowance of the 
application, upon tho payment of an addi¬ 
tional Government fee, and to request the 
issue of the patent for the longer term, so 
that if the application originally elects a 
term of three and a half years or seven 
years, the applicant may extend the term 
to seven years or to fourteen years as may 
be desired. 





RECENTLY PATENTED INVENTIONS 

'thews columns ure open to all patentees. 
The notices are Inserted bjr special arrange¬ 
ment with the Inventors. Terms on applica¬ 
tion to the Advertising Department of the 
HciBHTinc AnutaiCAir. 

Pertaining to Apparel. 

NECKBAND FUR SHIRTS.—J. H. Funk, 


Klei-trical Devices. 

ANNUNCIATOR BY8TRM --T A. IIaikiaa 
care uf B sn<l B I Sept.. V V It If, Clicycli 


TRACTION ENGINE.— F. Hkckkan, Herts 
Hteta, Ohio, The tatetlon eagtoe .has two 
traction wheels on a divided sale eowhected 
by differential gearing and driven bp an in¬ 
ternal combustion engine. Normally the trac¬ 
tion ensine has no rear wheels, s« It Is adapt¬ 
ed to be coupled to the wagon or agricultural 
Implement that Is to be hauled, However, 
means are provided tot supporting the rear of 
the tractor on supplementary rear wheels, If 
so desired. 

HWIVHL CONNBCTOR.~G. W, Oasis, care 
of Pittsburgh Plate Glass Go., Crystal City, 
Mo This Invention relates generally to swivel 
connectors adapted to tie placed tn electrics 1 
conductors In order to prevent tangling of the 
conductors In moving about apparatus to which 
they ure uttnehed It conslBta of a pair of 


^assB#£ 

mean* for prewattn* tbs tMBtltm of a-iw^w 
tmpleusat. TWawren* eonsMn-to * WffMhat 
runs across the neck of -the MU* «k 
opening tn tbo web and a dawWfnWfkdW. 
tag arched cep over tin opening, ‘*WMm 
rib forms e further mnwrtto * to '.Ksly 
duct leu of a tool. ‘ t -.! \ 

WINDOW.—J. R. BWMAP. 

IppH^M^an w4iwy"wIiStow 

Into an eitensloo or bow window, so ustoper- 
mlt the oceopant of a. room to tof’ ******-re 
well as directly ontward. The dertcqmay. *f 





proof. The high- 
thereby lessening 
lort-ctreutts. The 
ic current is de 


ELECTRIC HORN 8WITCH —J. E FoVLKM, 
.la, 1324 lie an Ht, Brooklyn, N Y. In order 
to permit of turning ou tho electric current to 
an automobile horn or siren without removing 
the operator's band from the steering wheol, 
the present invention provides a switch tn the 
form of o ring secured to the steering wheel. 
By pressing the ring toward the wheel, at any 
point, one or more contacts are made, closing 
the circuit of the electric horn. 

HOtrSING FOR ELECTROMAGNETS.—E. 
UnngNHACtt, care of Duple* Electric Co.. 614 
W. 67th Ht, New York The Invention relates 
particularly to Ironclad housings for electro¬ 
magnets. which will not only provide greater 
protection for the winding of the electromag¬ 
net, but also greater efficiency of oi»c ration. 
The houaiugs are made of sheet metal bent to 
suitable form, with certain portions co-operat¬ 
ing with the armatures of the electromagnets. 

or Ueueral Interest. 

ENVELOPE —0. Ht uviTV.i.KR. 100 Amermsn 
Ave, Arvcrne, N Y The principal objects of 
this Invention are To provide an envelope 
having a tearing oeetlon reinforced to provide 
a uniting member, the structure of which Is 
unbroken: to provide niesns for preventing the 
introduction within the tearing area of the 
letter or enclosure when deposited in the en- 




hliuself that the plug Is tn the annunciator, * uniting member, the structure of wnicn is 
when he msv he assured that lie will be awak- unbroken: to provide means for preventing the 
ened at the desired time Its capacity Is un Introduction within the tearing araa of the 
limited and It esn he Installed without much >«tter or eneloauro when deposited in the an- 
cxpetiw boyond tbut of IiihUUIuk tht* ordinary volo P G * and to provide means of the character 
annunciator iiirnttoned readily and cheaply applicable to 

CONNECTING CLIP FOB ELECTRICAL T'T? '* •" or<tan ~ w,th the 

CONDllCTOUH.—J. (j Elkin, care of Elk pre "' nt ,nvent ' on 

Manufacturing Co., 08 72 E 131st St, New CLEANING METAL SURFACES.—C H. 
York. The dip here Illustrated may be securely Thompson. Harrington House, Amblccote, 
fastened to Insulating conductor wire, enabling Stourbridge, England. Tbe process consists In 
it to he qutcklv nnd comcnlontlv attached to l' lacln K articles without metallic connection 
or detached from a binding post or the like It wlth thf electrodes In a bath of any suitable 
chlorld, sulfate, or nitrate solution, preventing 

___ the articles from contacting with the elec- 

trodea. arranging said articles in series with 
each other and the electrodes, and passing an 
alternating-current through the bath, the cur¬ 
rent, by this arrangement of articles and 
CONNECTING CLIP FOR ELECTRICAL Hectrodes, passing through the articles in 

CONDUCTORS. succession 

MATCHBOX—H. W. G ASK ILL, Columbus, 
consists of a pair of spring pressed Jaws pivot New Mexico Tbe device here Illustrated con 
ally connected and a clamp on the pivots of plats of a box containing matches, which is so 

the Jaws, adapted to engage the bare eud of constructed that It may be used as a match 


vldlng a quick-action gripping of the wire. 

Of Interest to Parmers, 
REVERSIBLE FERTILIZER DISTRIBUTOR. 
—J. W. Gcnteii and G P Haardt, Box 30, 
Montgomery, Ala The object of the Invention 
here Illustrated is to provide a device which 
la reversible, so that the drive-wheel may be 




AN EXTENSIBLE BOW WINDOW, 

Inclosed by a perforated covering in warm 
weathor, to prevent the entrance of insects, 
dust, and tbs like, or with an Imperforate, 
transparent covering, In winter, to prevent the 
entrance of cold sir, without obstructing tbo 
view. 

UMBRELLA.—C. Kchmidt and A. HlMCK- 
WITS, 1642 St. Bernard Are., New Orleans, La. 
Tbe Invention has for Its object a provision of 
simple and Inexpensive means for connecting 
tbe ribs and stretchers of the umbrella to tbe 
stick in such manner that they may he easily 
detached and removed for the purpose at re¬ 
pairing, without necessitating the removal of 
tbe cover or disassembling the elements of 
the umbrella. 

PROCESS FOR MOLDING PLATES.—A. J. 
Jarman, care of J. J. Travers, 46 Brittam 
Ave., Elmhurst, Long Island, N. Y. The object 
of the invention U to produce an inexpensive 
light and reliable molding plate for half-tone 
or line work In typographic or Intaglio print¬ 
ing, which ptate will receive all the impres¬ 
sions of a suitable matrix, no mutter how fine, 
without warping, and give a good bold to the 
printing Ink. 

FURNACE DOOR OR CIjOSUKE.—J. B. 
Phillips and J. A Kaplan, 623 Avlngton 
Ave., Zanesville, Ohio. This Invention relates 
to the doors or closures of smelting furnaces 
where exceedingly high bent le genera tod. As 
heretofore constructed these doors are apt to 
burn out frequently. Accordingly, the present 
Invention provides an all-ref rectory closure, 
consisting of a single slab of firebrick or tbs 
like with a novel holder constituting a grip¬ 
ping and suspending means for the refractory 
closure. 

Hardware and Tools. 

BOLT AND NUT LOCK.—D. D, Tdllock, 
2Pfl Market Street, Newark, N. J. The Inven¬ 
tion provides an Improved bolt and nut lock 
in which n bolt of uniform dimensions with 
respect to tbo standard stse bolt used. Is 
designed for co-operation with a nut of special 
design In that It Is Increased In thickness and 
couutcrtiored to receive a plug attached to the 


,lng hotter on as ear of com. The fievlos 
consists of n handled howl adapted to contain 
butter and a coo revs perforated cover adapted 
to fit upon the peripheral flam mf na eaf of 


Machines sad Mechanical towetocs. 1 

MACHINE FOR CUTTING FAYING.— 
GMOOSX PtBKtNS, 606 West fist Ht, lot 
Angeles, Oil. Mr. Perkins' present Invention 
relates to n machine for rutting asphalt aid 
other paring through the use of a power driven 
circular saw, bis ebjeot bring to provide a 
machine, Including means by which to nip. 



REVERSIBLE FERTILIZES MNTR1BI TOB. 

placed either at the front or at the rear of the 
plow blade, thereby permitting the fer.lllxer to 
lie deposited nnd plowed under, or to lie plared 
In tbe furrow and covered by the follower. The 
device is provided with a feed which may he 
regulated ns desired. Means are provided for 
agitating the fertiliser and for forcing It 
toward tbe feed opening. 

FENCE STAY.— 1. A. Nickolaus, R. F. D 
No. 3, Mount Pleasant, Iowa. The fence stay 
consists of « single strand of wire so formed 
as to provide M anchoring element at one end, 
which may bo readily and quickly secured in 
position in (Wnntetton with an erected fence, 
In order to support efficiently those wires be 
tween the panto of tho fence, Which ore other 
wire likely to any. 


safe or bolder The top of the box may he 
extended and secured to a wall, while braces 
are provided for securing the body of the box 
at right anglea to the top portion. 

ERASER HOLDER.—C E. Moon, Box »72, 
Oxnard, Cal. Among the objects of tbe present 
Invention are To provide a simple, Inexpen 
slve, and strong eraser bolder which Is neat in 
appearance, has uo projecting portions which 
will Interfere when It la placed In a pocket 
which ran he easily placed on a pencil or re 
moved from It. and which will permit tbe con 
sumption uf auhstantielly tbe entire eraser 

PLASTIC COMPOSITION. — J, E Beck, 
Hunnyvule, Cal. This plastic composition la 1 
adapted to he used In Ueu of ordinary plaster ' 
walls uud (rillugs, or for flooring, pavement*, ' 
plaster boards, shoe leather, tranks, suit- : 
cases, drums, barrels, boxes, etc. It Consists of 1 
straw digested In lye, and aubrequently pulped, 
mixed with Dour, sine chlorld, and coloring < 


consisting of a single slab of firebrick or tbe MACH IN* for CUTTIB® PAVUfB. 

like with a novel holder constituting a grip- 

TJoT , “ P * nd,n ‘ <0f “* Port a circular saw l. reek manner that It 

may be adjusted toward end away Hum to* 
Hardware aari Tools. ground and held tn selected position tor ettt- 

BOLT AND NUT LOCK.—D. D. Tollocs, ****** or other mntortal to a deritod 

2W) Market Street, Newark, N. J. The inven- depth- 

bon provides an Improved bolt and nut lock BOBBIN-STOP—C. NORMLL, OllbertvHlc, 
la which a bolt of uniform dimensions with Mass. The invention provides e means tor 
respect to tho standard stse bolt used, to stopping the bobbin when "piecing up." the 

designed for co-operation with a nnt of special bobbin 1* mounted upon a shell which bus 

design In that It Is increased In thickness and frictional engagements with a rubber dutch 
countcriiored to receive a plug attached to the member engaging tbe driving pulley, To ring 
bolt and forming means to lock the not to the bobbin the shell Is rained out «* engtge- 

the bolt agalhri rotation. meat with tbe dutch by means at h lever, ind 

Is stopped by frictional engagement with a 
Heating and Lighting- fixed yoke. 

TAKE-DOWN CCX)K RANGE.—G. N. Fsamr, THREAD-CUTTER.— J. A, DOWD. Box fill, 

Eugene, Oregon. The present invention, which Fall River, Mass. This thread cottar la ednpt- 
ls an improvement on a previous take-down ed to cut threads on pipre and town npnred 
cook range invented by Mr. Fraser, consists threaded portions. The cutter it provided <(ftre 
of four sections, namely a firebox section, a » threaded peripheral ssrface with toe thread 
or spore at different distances from the renter 
of the cutter to os to cut straight or tapering • 
threads on tbe tube or bar to • omitttWM 

operation. ' 

DRILL.—J. T. Ccrsow, Paiatka, Utah. The 
principal objects of this invention aw to pro- ' 
Vide nipnlls for clearing a dfHi beta argil* 
drilling, to lotrodaee * water jet toff wrektag 
tbe hole and rooting the drill print, to attune 
tbe power applied to the drill fto A 

ring the drill brie end to proto* mw tot 
controlling the supply Of water to ton tariff!. 

aesui « the private miner, artbough retahW 
of embodiment in apparatus of large Mutator- • 
the treatment of grata!* to recover Wtatoto”.:;; 
TAKE-DOWN COOK BANOS. ‘ ^‘ta^grid*totatHI 

flue eectioa opposite to nod taring tbe firebox tton at tbe ordinary 

section and Intermediate upper and lower ree- APPARATUS tf’MfflF 

tton*. All four sections may he readily SMt OBJECM FBOm' 

quickly assembled and taken apart, usd whaa » 

free from on* another may be cattvatowtlg ^ 

stored hi a nfiattaem apace. ™ nppnretae- wretak yjffl* 


mat- The .pparetas retaito 


SEATING APPARATUS.—J. McGrtaa, Ba number of 
vanhah, 0% *to .furatce ha* heariag eham- through a <U* 

ben euawetofi by pipre with a drilvety «re tot|la toq Msiag «totobtoT^Eto^SS| , ; > : 
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*Aomiai>-4. % likmtrm, m 


, ,. ... , T ._ ¥W» * 

to foUtoff tin*. uA to tllow of ffurtng 
foBsdtree at Log late drained length* at « 

' wood tat** nad-nOur Mill tmtatUL 

automatic awnitociatob— j, a, c 

wmM* GoMsntitWet, Kewburgb, N. y. 
Invention mm to » projecting apparatus 
prat «*» W ftetDMO or other subject matter on 
a mm, walk, sidewalk or other surface. The 

•Mnmdotor * srrnngsd to Mr- • ‘ 

aatteallf tbo tifas and tegenda 
adararttawraatiror tttla* to vaudeville acta, or 


, fotaUag the fnrit so ra te epos* aU porta to 
«m eUoMtmt Mttoa. . ' , ’ 

,,’j ‘note «iex&—a. *■ «*»*** - 

.Mm 'Waato, Tampa, Fla. The able* 

' iSSfTott aSr^HtoMttd taStiS--- 

,‘P Jtoa larges* duastor «f too fratt, , tor- 
«h*» okfcM la to jrawfo* ateawi *- "*"***•'“ 
toe (am «t too alaea so aa to i..., 

,14 ti* twit dawMitatt at i* *»• »*»«t. 

sox ront-d. a. (m»a, <*n oau 
too* Weaha, Tampa, Via, 

wptton foists* to toapwto.. .. 

•a# hold toe oow «* a trait bo* *We « t* 


SANITARY MEDICAMENT BJECTOB—C. 
muaneuA, care of tt. C. CoIUm, Bchnyl- 
Frutt Bonding, Pottavtlle, Pa. Mr. Brass- 
Antd’a towutiou preside* aa Improvement to 
lb* close of devtoea comprising a rigid tube 
aad aa expansible aoft rubber bag attached to 
the tube, for UW to applying a medicament to 
the affected portion* of the mueoni membrane 
lining carittea of toe body. 


MUSIC TURNER.—J. B. Pooh, Wetumka, 
Okie. The Invention provide* a mechanism 
for turning the leave* of a piece of motlc to 
succession. The meohantem to operated by 
the foot of the player, and U to arranged that 
tt may be applied to a piano without radical 
‘ to the cooatructlon of tbe instrument 

sown cams.— d. c. lokmaxn, w*»t un- 

ton, Ohio# The Invention relate* to a cake of 
roadn for nae 1a connection with the bow* of 
_ etriaged muateal luetrumont*. The roeto 
iT he dur-1 *« formed with eoft and bard roaln, the eoft 


a hovel feeturea of coMtructloa. 

8AWMILL.—B H, Ottt, ». 7. D, Boat* #, 
Sebaatopol, Cal. Mr. Qrr’a tnvanttnn le an Ira-1 
pfovement to aawmtlto, and baa for tor object 
to provide a elmple and ewdly operated ma- 
ehlae to which the uv U capable of a large 


* MUSIC LEAF TURNER.—A. J. Itmo, Bo* 
19, RowllvHIe, Wla The present Invention 
leaf-turning mecbanlaa which U 


had when to vertical pomtloa. 

torfkdo smewnro mechanism— j, 7. 

lUnutt, Great Lakea, la Among the prin¬ 
cipal object* of thle invention «re: To provide 



vice position, without loo* of time and without 


MACHINE FOB GRADING FRUIT.—F. C.i 
and C. M, lituiRt, B. F. D. Me. 1, Grand 
lunation, Colorado. An Improvement to fruit 
grader* l* provided by the present invention, 
which has tot It* object to furnDh a meefaan- 



Imn adapted for grading fruit a* It to moved 
by endtom carrion, and wberetu a eerie* of 
carrier* to provided, each arranged to dellvar 
from to* machine all trait below a certain itoe. 

COMBINED BORING t* A,CRINB AND 
LATHE.—H. I, Wxows, Longbranch, Wash¬ 
ington. The Object of tola Invention to to pro¬ 
vide an improved boring machine and laths 
arranged to permit of convenient use for her- 
tog or turning purpose*, toe machine being 
provided with * spindle capable of receiving 
m boring tod or a face plate, and tbe eptodle 
bettor amended to torn and to slide to tbe 
direction of tto anU. 

LOOP BETTER—7. M. Tawtotw, e North 
OototoMa WmmtcMto Watotogton. This 
torantom relate* to moving Motors awmmtu* 
And provide* meana for sotting toe toop of 
«jto film without totarfortng with toe operating 
at toe machine. Tbe m a ehnntam la of a atmple 
nature Wader 1 toe Irnmedtabr raottel tt toe! 
totototpr. Wto adapted for toe to aonneedea 
■ ’ tmm totodato mavtog pletun manhliw. , 

'«#iw »' iwe> < 922 *22 — 

'-A* ww -flWp Hwmwwi 

bto. Ttorafosct 'to tMa Invention fo to pvo- 
« improved mraaRrisg and toUvtrtog 



shown In tbe accompanying drawing, which le 
a face view of the appustus. Bock shaft* are 
provided, with arm* attending above and below 



music Ltur T(TRUER. 

the muelc, while wires connecting tbe arm* 
pats between the leave* of the music. By 
touching the proper button, any rack abaft 
may b« operated to turn a leaf to the right ot 
to the left, a* desired. 


PISTON PACKING—C. N. Bowmn, Guan¬ 
tanamo, Cuba. The p re s e n t Invention Is In¬ 
tended more partleulerty for embodiment to 
hydraulic piston* employing a cup packing, 
had ]t la tbs design Of toe Invention to pro¬ 
vide n wove! means associated with the cup 
packing to prevent too latter from 
forced between toe piston and cylinder 
when either or both become worn. 

BOILER AMD BUPBRHBATER—J. 

Fm, Silver Spring, Md. An object of the! 
Invention la to provide a device by mesas of! 
which steam which la generated in a boiler j 
may be returned to a superheater 
within toe combustion chamber of the boi 
whereby the steam la euperbeatsd for qss 
metallurgical operations, and to which steam 
at a lower pressure may be token from the 
to me toiler to rtn on engto* or for 
snltoble purpose. 

ENGINE—B. Hcnraa, 103914 Sprague] 
AvA. Spokane, W a s hington . Mr. Banter has 
Invented an engine of simple deeign, being an 1 
internal combustion engine of the rotary type, 
Tto invention provide* a governor mechanism 
adapted for eontrolUpg toe fuel supply la mHl. 
torn to the usual cam-operated lalet valve, 

INTBBNAt OOMBWTJON BNGI11S,—F. »,] 
Cauctwa and A. C loowsos, ttonnyvpte, 0a|t-' 
fonta. The tovnatton It an lmpratemmt to 


miMSSm „^^* y w*toSSto<«ttU 


to be removed, when 


HtDRAULlC' WE1GBINO 9CALB—E J, 
WAbme, OroveUnd, and W. P. Bimonds, 
Arlington, Cal. Thu invention relates to by- 
dmuUe-weigWng scales, more pertlcularly of 
too type used for weighing heavy articles, such 
M« of i railway train. In operation, the 
of » train arc drawn successively aud 
ly over the mile on tbr weighing scale, and 
a record of the weight of each Is made auto¬ 
matically upon a chart. 

HXTBNSlON-PLATFOnM FOB CURVED 
BAILWAT-BTAT10N8.—J. J. Forth, 73 Mala 
Bt., Corona, N. X. To close the gap between a 
car and a curved station platform anil thus 
avoid accidents from persons foiling between 
the platform and to# car, Mr. Forth has pro¬ 
vided a series at extension devices, consisting 
of spring-pressed platform sections, which are 
normally projectod beneath toe station plat¬ 
form, to Intercept tbe spaces between the can 
and platform. 

BHIIKJE.—O. Frbint, Carthage, Mtsa. The 
invention relates to simple and effective means 
for protecting and prolonging the life of sills 
and sleepers of bridges. Sheet-met*! shields 
are provided, which extend longitudinally and 
transversely above tbe eleepera and tbe all)*, ' 



FBOTBCTOB FOR BRIDGE 8ILLS AND SLEEPERS. 


protect them from water dripping through 
crack* between the transverse flooring strips. 
Tbe life uf the Bills and sleepers Is thus greatly 
prolonged, and It Is merely necessary, from 
time to time, to replace the flooring 

AUTOMATIC TBAIN STOP—P. N. Mathis, 
1«89 Pacific Street, Brooklyn. N T Tbe 
ventlon has particular reference to mean* for 
preventing an electric car or a locomotive 
equipped with air-brakes from passiug a danger 
signal, except under direct orders and at 
spoed. Tbe Invention provides mechanism 
der control of a semaphore or other signal 
arranged to engage a device carried at 
top of the locomotive or car when the signal 
Is kept at the danger point 

VESTIBULE CAR CURTAIN HOLDER —M. 
J. Boras, (53 Wayne St., Jersey City, N. J. The 
invention relates to Improvement* la curtain 
holder* for vestibule rare, aud has for 
object to provide an Improved structure which 
may be readily attached and detached, 
which will automatically become detached 
when a predetermined strain 1* brought there¬ 
on, whereby toe curtain I* released without 
tearing. 

FENDING DEVICE—M. Cohbn, 02 Avenue 
R, New Tork, N. Y. Tbe Invention provide* 
tending device adapted to be applied to street 
rare, automobiles, or otlift vehicles. Tbe de¬ 
vice comprise* a movable shield adapted to be 
locked automatically In front of the fender, 
to shield a person struck by tbe fender and 
prevent him from being rolled or thrown 
a position to be run over by tbe car. 

Psrtaanlng to Vehicles. 

HINGED SEAT FOR VEHICLES.—J. 
BlRSON, Ullledgevllle, Georgia. Tbe object of 
tbls Invention 1* to provide tbo front sm 
an automobile or other vehicle with a back 
wblcb may be let down no a* to form, lu 
section with the rear seat of the vehicle, a 



VEHICLE SEATS CONVERTIBLE 


TWs would bo found particularly useful for 
comping purpose*. The design is Hin-li that 
When tbs seat back W replaced in Its normal 
pseltlon, It will have tbe appearance of n scat 
Ot tbs ordinary construction 

AUTOMOBILE LOCK —F. O Ulrich, care 
at John O, Ulrich, Tamaqua, I*a The Riven 
tics provides a mean* for locking tbe steering 
wheel of an automobile to tbo bearing post 
t, n I* to prevent unauthorised Inter¬ 
ference With the wheel during the absence of 
tbs owaer. It consists of a bolt mounted on 
til* wheel and movable from the bearing sleeve, 
together with means for holding the holt lu 
>*r*tive or inoperative position. 

BEAR-END SIGNAL FOR VEHICLES — 
C. F. Marston, 10* India St.. Brooklyn Mr i 
Mantua provide* a foot-pedal controlling me- 
Chant am for a vehicle whereby the driver of 
vehicle may actuate signs selectively to 
toffleat* bts lntsatlona, the sign being placed 
at the rear of vehicle, but being selected with 
to* foot pedal electrically 
DRAFT EQUALIZER—A. LANdR. care of 
8. M. Kidder. Fremont, Nebr. The principal 
ohjsct of this Invention Is to provide rasas* fot 


sqoaUxlag toe pulling strain started by a wide¬ 
spread team, to provide a spreader for dis¬ 
tributing a team to advantage Irrespective of 
the line of draft and to provide a bitching de¬ 
vice whereby unequal pulling strains are 
equalised. 

HI'RINO WHEEL — G. E. Ceawfoho, Brit¬ 
ton, Okla This automobile wheal comprises a 
hub, aide plate* carried tbereby and formed 
with elliptical scats, spacing blocks alternating 
with tbe seats and formed with acrew threads, 
radially disposed spiral springs with elliptical 
cuds accommodated In the seats and engaging 
the threads of the sparing blocks and a rim 
projecting radially Into and engaging the 
outer cuds of the spring* 

1 TRACTION WHEEL—B I! HuMUEascALgH, 
Box 181*1, Winnipeg, Manitoba, Canada. In toe 
present Invention a traction wheel Is provided 
with a plurality of spuds, for contort with tbe 
ground to cause the wheel to “take bold" while 
the spuds themselves do not sustain the load. 
The arrangement le stub (hat the spuds con¬ 
tort with the ground lu sdMiucc of the con¬ 
tact Of the wheel tread 

CUSPIDOR ATTACHMENT FOR VEHI¬ 
CLES—W. M OattKON, Stovall, Mlsa In car¬ 
rying out this Invention Mr ( arson provides 
the floor of an automobile or other vehicle 
with an opening which Is normally closed by 
a spring door that Is adapted to be retracted 
and opened by pulling a device eouuceled 
thereto and easily atepgslble to tbe oeeupants 
of the vehlclo. 

LOCKING DEVICE FOR AUTOMOBILE 
HtiODB,—A. E. Mahhuai.i., llox 213. Asheville, 
N. C. Tbo object of this Invention is to pro¬ 
vide means for looking or unloi king automobile 
| hoods so os to prevent arenas lo the engine or 


LOGKINU DEVICE FOR AUTOMOMLE HOODS. 


other parts contained therein The leaking 
mechanism serve* also as a menus for actuat¬ 
ing a switch to rut out the sparking circuit 
Both sides of tbe hood, as well as both ends, 
may be simultaneously locked or unlocked 



DESIGN FOR WALL PAPER —H J Wal- 
■nta, 8a., care of Standard Wall Paper Co. 
Hudson Falls, New York The design for wnll 
paper represents a scene through a wooded 
lane with bills In tbe liaekground 

DESIGN FOR A HAMMERHEAD —W .1 
FLSiscHAUia and 11 RlutAunanv, ISO llayne 
Avenue, Pontiac, MUhlgan. The distinguishing 
feature of tills design consists In providing at 
the side of a hammer head a flat circular boss 
DESIGN FOB WALL PAPER—E C ltAS( K. 
233 37th 8t„ Brooklyu, N Y Tbe patent 
covers an ornamental design for wnll paper In 
wblcb the effect of a woven fabric la produced 
DESIGN FOR A GAME BOARD—M J 
Fitvukrald, lAU<a«ter, l,os Angeles County, 
California The game board bears on Its face 
n picture of an animal, auch as a benr with a 
series (>r elrchs at mmetrleally disposed on the 
board and numbers printed In tbe circles 
DESIGN FOB A THREE VALVE SHOWER 
BATH BODY — F Roc kei.maN 301 W 174tb 
Bt, New York 

DESIGN FOR A TWO VALVE H1IOWER- 
1IATH BODY — F Bih kbi.man, 561 W. 174th 
St, New York 

DESIGN icon WALL PAPER —E. O. BaECK, 
2,'i:i 37tb St. Brooklyn. N. Y 


Not*. —Copies of any of these patents will 
lie furnished by tbe HcicNTiric American for 
ten cents each. Please state the name of the 
patentee, title of tbe Invention, and date of 
this paper 


We wish to call attention to the fact that 
we are In a position to render competent ser¬ 
vices In every branch of patent or trade mark 
work Our staff Is composed of mechanical, 
electrical and cbemlral experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of tbe complex nature 
of the subject matter Involved, or of the spe¬ 
cialised, technical, or sclent!Ac knowledge re¬ 
quired therefor. 

We also have aaeoclates throughout the 
world, who assist In the prosecution of patent 
and trade-mark applications Hied In all coun¬ 
tries foreign to the United States 
MltNN A Co, 

Patent Solicitors, 

361 Broadway, 

New York, N X. 


Branch Office 
625 F Street, N W„ 

Washington, D. C. 







Results Compared with Theories 


Here we have: 

Ten telephones for each 
hundred persons. 

Nearly one rural telephone 
to every two farms. 

Reasonable rates fitted to 
the various needs of the whole 
people. 

Telephone exchanges open 
continuously day and night. 

Polity—prompt service. 




America’s Telephones Lead the World 
With the Best Service at the Lowest Cost. 

American Telephone and Telegraph Company 
And Associated Companies 
On* Policy One System Univenal Service 


JUST PUBLISHED 


Wireless Telegraphy 
and Telephony 

SIMPLY EXPLAINED 

70 Page j Price 

I 50 Illustration, By ALFRED P MORGAN $ I 00 Postpaid 


Tl-e simplest, latest and most comprehensive 
popular work published on wireless, for the 
Wireless Operator, Amateur or Professionai 


"THIS is undoubtedly one of the most comprehensive treatises on 
* the subject, and a close study of its pages will enable one to 
master all the details of the wireless transmission of messages. The 
author has filled a long-felt want and has succeeded in furnishing a 
lucid, comprehensible explanation in simple language of the theory 
and practice of wireless telegraphy and telephony. 

The book treats the subject from an entirely new standpoint. It is 
well illustrated by over one hundred and fifty interesting photographs 
and drawings. All diagrams have been made in perspective, show¬ 
ing the instruments as they actually appear in practice. The draw¬ 
ings are carefully keyed and labeled. Many of the photographs 
are accompanied by phantom drawings which reveal the name and 
purpose of each part. 

A book Ike wireless experimenter cannot afford to be without It mebits 
one to design and construct apparatus Also valuable to the layman 

MUNN & COMPANY, Inc., 361 Broadway, New York City 


There they have: 

One telephone for each 
hundred persons. 

Practically no telephones 
on the farms. 

Unreasonable rates arbitra¬ 
rily made without regard to 
various needs of the whole 
people. 

Telephone exchanges 
closed during lunch hour, 
nights and Sundays. 

Policy—when your turn 


Korty*ftv« Ymre * 

liYwMR 

tOtmdMM froin paytiHA 
mere service requirements were Jar a, 
long lime partly offset by cleearlJWbeb-j 
tion, better maintenance an4 mo»: «*i*i 
and skill In tbe band ting tbe equHattBt 

In service. 

Recent Improv e me n ts ki tbs 
Air Brake. 

Tbe nature of tbe mechanism, itoc , 
however, has been rapidly and radically 

modified. 

The brake apparatus, iu tbe first place, 
hua been reconstructed ao that the mech¬ 
anism on each car assists In propagating 
the application in routine M well as In 
emergency use, thus insuring the prompt 
and uniform action of all the brakes and 
affording a more responsive brake for tbe i 
train as a whole, 
fortuity and certainty are attained by 
automatically restricting the release and 
recharging of the brakes at the head 
of the train. This Insures greater cer¬ 
tainty of response of the brakes toward 
the rear end of the train and a more uni-] 
form action on the train as a Whole and 
la a large factor iu preventing the shocks 
und strains which cause rough handling 
and hroak-ln-twos. 

To meet down-grade conditions 
empty and load*’ type of brake has 
evolved. Instead of the ordinary brake, 
designed to control the empty Car, and 
t one-third as efficient with a loaded 
we have for heavy grades tbe “empty 
and load” brake providing a braking 
force on each car substantially in propor¬ 
tion tv its weight The more uniform 
braking of loaded and empty cars im¬ 
proves level as well as monntaln-grade 
service, since any Inequality of braking 
effort on different vehicles in mixed trains 
of loads and empties produces rough Slack 
action and damaging shocks. 

Increased consumption of compressed 
air took place through greater loss by 
leakage for longer trains and larger cars, 
through greater actual use on the larger 
cars and in more frequent and heavier 
brake application. To augment the sup¬ 
ply of compressed air, 
lurge capacity and high efficiency havei 
l*en developed. 

While the brake could be made quicker 
HCtlng and more iwwerful by propagating 

application through the train more rap¬ 
idly, by raising the cylinder pressure and 
by shortening the time required in obtain¬ 
ing this high maximum pressure, thus 
making substantially safer the passenger 
train with heavy cars, it came to be 
agnized that full results depended upon 
transmitting the enhanced and qnlckened 
pressure to the rim of the wheel efficiently 
and without material loss. This brings us 
the foundation brake rigging—the j 
brake beam and levers—and the brake 
Inefficiency In these parts of the 
mechanism, as the lake Shore tests ofj 
1WW graphically demonstrated, made it 
imiKisslble to reduce the length of emer¬ 
gency stops on heavy passenger trains 
going sixty miles an hour to less than 
1,200 feet with the most powerful and 
rapid-actiug brake then available. The 
result hag been a highly efficient ‘<cUwp" 
tyia> of rigging; two brake shoes to the 
wheel instead of one greatly Improved the 
lterformanoe of the rigging and relieved 
the brake shoes, trucks and Journals of] 
excessive and unbalanced forces to such 
an extent as to permit tbe stops already 
descrilwd at well under 1,000 feet 
-Kontlneor “service" stops, as previously 
jxMnted out, are second in importance 
only to emergency stops. The service 
functions have been improved so that a 
fully effective automatic or manual emer¬ 
gency application is possible, even at A 
moment when a “service” application Jsj 
In progress. In case the brake-pipe 
tion is continued below a fixed mb 
danger point an emergency application Is 
made automatically. By the use of ~ 
pneumatic control the application and 
lease of all brakes can be * 

and simultaneous throughout the brats. 

The motive of economy,as well as that 
of‘safety has been 
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r O«t of Botterflks 

4 frm *w« ios .1 
kind of food plant shall be at hand; and 
Aar cahoot be Induced to do their 
duty under any drounuttance*. though 
‘ In every way posable, But when 
a female butterfly doe* lay she makes all 
part of her keeper seem 
Worth while. Often she produce* any- 
to three hundred eg**. It 
la hardly profitable to maintain in cap¬ 
tivity the commoner species; dealers can 
few of them as a rule. However, 
[ip IHm McGlashan soon discovered, the 
oner bad better secure all the varlo- 
posslble. The experience is valuable. 
m necessarily must be admitted for 
breeding purposes. After matins, how- 
ever, the sexes should at once be negro- 
ited. 

The feeding of the captives is no prob- 
m. They thrive equally well on dried 
apple soaked In hooey or sugared water. 
A bit of this may be tod daily. 

Members of the rarer specie* bring big 
prices. There sre some butterflies In the 
Sierra Nevada Mountain* worth five dol¬ 
lars each. Incidentally, It might be worth 
while for the amateur butterfly farmer 
to know ^$bat these mountains also pro¬ 
duce a beetle that dealers are anxious to | 
snatch up at that same substantial price 
of fS a head. This beetle makes an ex- 
rttent side line. 

Bta fa apiece pales into insignificance 
compared with the almost fabulous sum* 
that certain elect lepidoptera command in 
Europe. Some of the butterfly farmers 
there have reared specimens selling for 
98,000. An Englishman named Head, who 
has been in the business for nearly thirty 
years, has disposed fit hundred* of thou¬ 
sand* of “flies," and holds the doubly 
envious position of having made a fortune 
from his enterprise, and of having be- 
a world authority on the rearing 
of the insects. 

Mitts McGlashan does not market her 
“crop" on the basis of Individual value of 
specimens. She has a contract, whereby 
receives a uniform price for all. 
Whether rare or common. The reserve- 
een made by the 
dealer that the commoner varieties shall 
be limited to one hundred each- 
To catch moths, sugared cloths must be 
stretched while It la still daylight, on the 
trunks of tree*. It one throws a light 
upon these cloths after darkness fall*, 
many moths will be found gathered feed- 
A carbide lamp la the best for the 
purpose. It will not blow out In any 
Wind. The price is about two dollar*. 
The light-daaed moth* are easily swept 
Into wide-mouthed bottles. 

Larva or caterpillar*, which should be 
captured whenever found, are also quite 
eerily taken at night. Where the leaves 
of bushes or trees appear as If they have 
been fed upon, trays, paper, or sheets 
should be set upon the ground directly 
beneath. At 0 o'clock or even later, the 
raid may be made upon the lame. The 
bushes and branches must be beaten vig¬ 
orously with a stout rod or pole to break 
the hold of the feeding larva. Doaens, 
hundreds of caterpillars, have been 
takes, by Miss MoGlashan in this manner 
In a single evening. Larva should be 
taken even more eagerly than the fuUy 
female butterflies. The Inter- 
ages of egg-laying and hatching 
can thus be dispensed with. The taking 
of both moths and larva can, of course, 
he combined the same evening. It Is ad- 
vts&ble to do this Work alone as moths 
are eerily frightened away by noise. 

All the work of'butterfly breeding cen¬ 
ter* In the care of the caterpillars. It i» 
of vital Importance, tint of ait, that the 
ttttlo creatures have their own soft of- : 
.food* Usually this may he known, ofj 
course, by a knowledge of the sort «f bueh 
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YOU said it would come— 
a powerful, light, $ j 
stylish, quality car 

Partin-Palmer “20 


LI WU1IIC"" 

'495 





dot bet. Ur« aaritor. •p ttdomwUr, tooU, j» 

What you get for your $495 


ee-inch wlrnllM*, abaft drive, MU f 
ball bearings, I-baam forged front • 
*"ptk Hiring*, 3 epaads forward, a 
taing board*, w * ’ 


ir motor, 56-inch tread, 
r axle, annular 
- » body, 3-4 


Extra- This car will be a 

__J* revelation to you. 

ordinary No other car at 

PCUtlC anywhere near 

the price offers you 
a full-floating rear axle and auch 
extraordinary value throughout. 

For pleasure or business this handsome, 

'' h-grade car has no ■ • • • - 
meet the demand 
it a popular price. 


Agents lf you arc look,n c 

* ® a J for a car for your 

wanted HWn personal use— 
- investigate the Partin-Palmer ”20” 
before you buy. 

If you can prove to ua 
live agent—looking for 
immediate aeller, don't 
phone or write to our General Sale, 
Manager, C. Darnall, for Exclusive 
Territory and Special Introductory Offer 
-HURRY. 


ing Jot a cpiick, easy, 


Builder* of the famoua $975 Par¬ 
tin-Palmer “j|, M 6 paaa., 115-in. 
wheelbase. Write ua and we will 
arrange for a demonstration. 


Everybody who read* this announce¬ 
ment—prospective buyer or dealer—m 
urged to write at once for our booklet, 

“The Pros 
at hoot. 


t will save you $200 


Partin Mfg. Co. 


.. CHICAGO, U. S. A. 



CRUDE ASBESTOS 

_ DIRECT F ROM MINES 

R.H. MARTIN 

OFFICE, ST. rAUL BUILDING 
220 Braadway, New fork 


The Sydney & Suburban Hydraulic Power Co., Ltd. 

14- Martin Place, Sydney, Australia 

Offer a premium of £200 for an approved device of Automatic Control of Hydraulic Elevator* 
Such device it required to atari and/or atop the Car at sny floor desired, and to prevent the openings 
of the Sliding Doom of the well enclosure* on all floors until the Car it in position, and to hr oper¬ 
ated by Hydraulic Power (preferable) or by Electricity, ineide the Car, and on all floor. 

The device to be approved by the Public Authorities, and by the Company, the latter to 
have the right (not exclusive) to uae same, H adopted, in the States of New South Wales anti 
ria. Proposed devices to be placed in the hand* of above Com|tany before the end of 1914 
A. MAYNK HERON, Sv. rctarv. 


Victoria. Proposed devices to be placed in the h 
By order of the Board. 



A Haven of Comfort 

CHICAGO BEACH HOTEL 

- - - - — - on the l-oko Shore, Cblc.ao 


Had. Put Beulorord (! 

































LATHES AND SMALL TOOLS 



STAR”&:&£ 

LATHES 

9oiuU»(w iae secants work 
i» dw >«p*ir shap. i*rM*.lod 

SENECA FALLS MFC. CO 
695 Wstor Stmt 
Smu Fall*. N.Y.USA 


■ Making nothin! but "SRBASTtAN “ 
Lsthes for 3ft years. we make them right 

LATHES dalalUK andseefor yourself 


WORK SHOPS 

ol Wood and Metal Worker., 

■team power, equipped with 

BARNES’ Foot Power 
MACHINERY 

allow lower bidi on |obs and fivi 
greater profit on the work Machine 
unit on trial it desired Catalog free 

W F A JNO. BARNES CO. 

Iff* Rakr Slrwt 




Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 
points and a “shock absorber.” Worth 
knowing about. Send for circular. 

MONTGOMERY A CO.. Tool Mongers 

105-107 Fulton Street New York City 



ami A EBttjjWAY CD. 


No. 1900 

“RED DEVIL” 

FENCE TOOL 

J 5 |^ 5 g 3 s 5 *T 5 

»ki»t ,t.'!!!«!>,) '^^HearTgkOW 



ELECTRIC GRINDER 

wr»l*> ('oniplukn with p»rt*bln .wnt end 

pin* I 1 nlvernal m-lnr operating on 1» 

Frotsi .let I Ft. light « K 1u\ 1*1 lw Ml 



ENGINES 


Waterman PORTO Does It 

meter beat. 1914 Modal, 3 H. P. 
Sold direct free. Factory to yon, 
freight paid. Save A gaat’i profit. 
The Waterman PORTO to Uim original 

liSPiSiSil 
I " 



DEMAND ItoH^ojaatofi 

WrtU Tmiat for Fr m 

MOTOR CO. 201 Rl Else An 



LUBRICANTS 


4 HNImV«ivaco^l 9 Slll 


But the right sort at jtooA 
plant may he discovered by making v»ri\ 


experiment*, half a doaeo tffferent 
vnrMltw of leave* being lirtrpdttWl each 
ibt,v until It 1 m observed that the lurvw 
begin to duster upon some one of theee; 
There In no danger of immediate starva¬ 
tion, for they will HubMbtt for a little time 
upon the shells from which they have 
lieen hutriied. 

Ml mm MetJIflMhnn found that teat tulwA 
are the beat place In which to keep 
egga Am they niUMt lie examined every 
day to hcc whether or not they have 
hatched, the Importance of having troiis- 
pareid receptacles that may also Ire easily 
handled, is oIivIoum. The e«sn of some 
species ol' butterflies will batch within 
few days, others not until the following 
.Spring, Larvae ami eggs should lie put 
In cold storage for the Winter. The 
son for this 1 m that the food plants not 
being available, the caterpillars would 
starve. TIium, the eggs will not hatch till 
Spring, and the caterpillars will htlaer- 
natc until warmer daya arrive. 

At Intervals larva* molt. ThlR process 
goes on half a dozen times during 
Tuwllng stage of their existence. When 
they begin to spin cocoons, the nursing 
lerlisl for the farmer h* over His last 
step Is to remove the oocoons to a Iwrrel 
or box securely eovererl with gauze. 

MImm McGIuhIihii thus gives directions 
for talcing ••arc of young caterpillars: 

“A few dn.VH after they have hatched, 
remove your brood of woriuH to a Jelly 
glass having a tight-llttlng tin cover. They 
may remain here until they become 
quarter of nil inch In length. Then pi him* 
them In large-mouthed bottles with tight- 
fitting covers. They require very little 
air. Large liottles or fruit Jars make fine 
breeding cages for broods of en tend liars. 
A candy Jar Is Ideal, because you can 
watch the development of the lame 
through the thin, transparent glass If 
you have hundreds of a kind, get a tight 
barrel, loosen the top hoop, place a cover¬ 
ing of cloth or gauze over the 0)0*11 bead 
of the barrel and fasten it down closely 
by nioutiK of the hoop, and you have a 
flrst-clasH breeding <*age. Three inches ol 
dirt ami leaf mold should lie placed in the 
bottom of each bottle or Imrrel used for 
larva*, because they love to hide In this 
during the daytime, and many MjteoieH 
bury themselves before they pupate. Put 
In fresh leaves of the foist plant dally, 
tuko out the old fowl ami keep your 
breeding cages clean. Of course, you may 
build elaborate cages of wire gauze, but 
tho simple oiu*n are Just ns good 

The Improvement of the Irish Potato 

has been the subject of much recent In¬ 
vestigation on the part of the* United 
States Department of Agriculture. 

Initial step has lieeu the* exploration of 
that portion of Mouth America of which 
the isifato is supposed to Is* a native Uon- 
viiictug proof has been obtained that this 
plant was indigenous to the high Andes 
region of tsitli Peru and Bolivia. when* II 
has been under cultivation for 2,000 years. 
Exports of the Iiepartment have collected 
>re than 2iki sorts of cultivated and wild 
potatoes, which will be used In the devel¬ 
opment. of more vigorous races especially 
adapted to the diverse Hreas over which 
the potato Is cultivated in the Hutted 
States. The Department Is also investi¬ 
gating new methods of utilizing potatoes 
analogous to those thut have been so suc¬ 
cessful I11 Germany. 

Salton Sea continues to dwindle in size 
and increase lit salinity through evapora¬ 
tion The last (seventh) annual analysis 
if its wuter, made by A. E Vinson, showed 
tlmt the total solids In the water had in- 
■ reused In a year from 846,58 parts to 
1,(102Mi parts per 100,000, an Increase of! 
is 4 )s*r cent for the period. The water 
may now be considered as 1 tier cent brine. 

Mr. J. I. Craig, late director of the 

ctcorologtcal service of Egypt, h*a lieen 
transferred to other duties In the Survey 
.Department (of whleb* the meteorological 
vitfTiro la a branch), end Is succeeded by 
hfe. S' H. Hnmt 


T&w&mt 


tton. By a H, Ha«£ta.’jLu.fpfc.,, 
Associate fWtaw <rf tho AdwW WiHM 
Hoclety of Great Britain, 

* Sons, Ltd, (fro.; *13 ML 
Price, 12 b. Bd. net 
Tfc» author owt* asked Low) 
coaid 0*plain the iwtOing pbeoeweoenf ep* 
fflgbt, and rewired the, B WfiO jPfftt’fl 
puttied Soloarn - —— - - ! 

Flight” la l«rg< 
though other m 

and there art chaptcrsdeabwwttb 
Ashes, and dnwou mea. She vebw* 

In that the writer Da« ua theories; 
to t>ro#or, He simply prevents 1 
conditions, time and apace tooaeure 
actual aeenmp) 
deduction to those who may fallow Wm. He 
ba* had splendid opportunity* for iuttmate ob¬ 
servation, and has not failed to mike .the 
Of them. There are Instances of heavy 
soaring to calm, tropical air, and k* dtff 


i.lrds of the 

uttllie air currents. Although tbs a«tl , 
uvoids speculation. it la door that be boltavM 
the posstblitty ibf soaring flight to be RT 
to 0 certain condition of the air, A 
energy dependent In Us torn upon 
Hence we flud him eoutlanatly applying to 
air tho terms "soarabto" ood “uaaoarate.-. 
Perhaps the more Immediate value of the work 
Urs In Its studies of wing positions, camber, 
the various modes of flight. 

Noted Muanxa Mvbtmuwi, liy Hriitp Our- 1 £jjj 
tin. Loudon: Htmpklu, Marshall, Bate* am 
lltou, Kent & Co., Ltd. 8vo.; JWl Pa. IfeM* 
Price, 7 b. (id. net 

Without straining toward sensationalism, al¬ 
lowing the aotnal clreutontaoee a»d situation 
exert their own power, Mr. Curtin narrates 
»e of the world s strangest casco. Who 
Marie Lafarge was martyr or murderess 
sidy never be known, hut to Its day 
rocked emotional France, and as retob 
present writer, still has the power to 
se in the reader strong conflicting « 

1. But a very tow wall divides the ci 
i) the tragic. Certain stimuli 
raised shove tho threshold of conscloasm 
The wall la leaped; and immediately m 
humdrum life appears before the world In 
the colors of romance, with tonal values ra 
jm humor to tragedy. Strange fla 
play upon 

human nature, and the observer la held 
fascinated. For those who care to 
ils form of Intellectual dissipation. "Noted 
Murder Mysteries" will furnish a ready means. 

Sun Ixmw of All Aokb. A Collection of 
Myths and legends Concerning the Bun 
and Its Worship. By Wllllgm Tyler 
Olcott, A.M. New York: G. I*. Put¬ 
nam’s Boms 1IH4. 8V0.; R4fl pp. 

Those who are familiar with the author** 
companion volume, "Star 1-ore of AH Ago*," 
ni*ed no assnrabce that lu beauty of format 
and wealth of Illustration thta later work is 
worthy of a place beside the former. From 
earliest times, and among the most primitive 
peoples, the beavanly bodies have made aa tu- 
upis*at to religious, saperstlttous. and 
scientific Instincts. Imperious and dominate 
among these celestial mysteries 

he wealth of the mythology 
It la well represented and net forth la 
the twelve chapters of this work. In them i*i 
Included the solar creation myths of tbe North 
merlean Indians, the legnuds of India, Persia, j 
and 0recce, Tbe solar festivals of 
are described, and their folk lore Is frequently 
presented In the language of their owe lttera- 
tnre* Thirty full page plates embellish the 
text, many of them reproductions of beastiftt) 
sculptures and palntlnga that are not to well J 
known as to carry with them that ramiUarity 
which, while it can never breed contempt to 
the artistic mind, yet takes off the finest edge 
of enthusiasm. 



SPECIAL MANUFACrUjUNQ*' 


CLOCK MOVEMENTS 

.wsfjstsr - 


Korea und Formosa. With Chapters up 
Manchuria, the Trarov-Niberlan Rail¬ 
way, and the Chief Ocean Routes to 
Jaimn. A Guide Book for Travelon. 
By T. rbilip Terry, F.R.G.8, New York: 
Houghton, Mifflin Company. l2mo.; 1 
1100 pti,; 8 Bpedally-drawn maps, atta 
21 plans. 1014 Edition. Price, ffi. 

Aided by tbe use of thin bat good papei 
author and publishers hare packed a really so- j 
tonlslitng amount of Information Into a volume 
that Just comfortably fit* the hand. Tb* f*- 1 
■ult Is a guldelmok dealing substaatloily With 
1 great diversity of things. The “tttrw 
of the ordinary guidebook—routes, tots*, end 
recreations—are supplemented by adUtMble 
tittle essays on art, architecture, language, aed 
religion. The main portion of the book soaps 
out seven routes which, together, inrtwte flfl 
points and localities that otter eperitl tq 
poal to ths tourist. Tb* writer knows M 
Imslneas, as be knows Ms Japan, had M 
lalmrious and conscientious work should b 
eagerly welcomed by all who coutemplsto travi 
through or residence in this most IhtwreittgL 
part of the world. Terry's "M»g|«e» tr-llM. 
stsndard gWd* to that much 
troublesome) country, 



Tkbhv’s Japanese Empire. Including I ment; lawou prloes. aawTpsrteot'ssimiSs |S 
Korea und Formosa. With Chapters on I SSi°g co T pe^ T ‘as^meilrO 
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«nt<r »f Ni-m V ork, N 1 nr Sn mid Claw* Muller 
{■■swtrn d in tin l ii 11o<l stall- I’nlont < 
upmslit IBUli) MiiniiA Co . I no 
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The pur punt of th it jtiuinal in to trnnd uccuratcli/, 
ttimplp, and intcicstvuilii. the inn Id’s piaijntu in scien¬ 
tific hntmhdfii unit tndusnlnl athievemrnt 

Valuable Data for the Aeroplane Builder 

T HEBE fill) lip no doubt tlmt tin- ••v<-<*ll«*nt prog¬ 
ress which Ih being nmdc In ({rent llrltnlit in 
Iimcticnl aeronautics N In great men nine dm* 
to the experimental work which him been done nt the 
National Physical Laboratory for the Advisory ('om- 
niittee for Aeronautics The extent and detail of the 
work of the committee may be Judged from Its fourth 
annual report, which contains more than four hundred 
pages, and embodies no less than twenty-eight separate 

rejtorts Limitations of -.pure proven! um elaborate 
review of this work, and we shall merely attempt, here-, 
to sum up the more important dialings 
Prom the report on eximrlineuts with models of aero¬ 
plane wings we learn that good results will he secured 
by placing the maximum ordinate of the wing section 
farther from the front edge than Is the present prac¬ 
tice. Furthermore, so far as the aerodv mimics of the 
wings are concerned, there Is nothing to he gained bv 
thickening the leading edge, although there Is no pm- 
ticulnr disadvantage If the cslge is moderately thick¬ 
ened. Of considerable constructional advantage Is the 
fact that a distinct increase may lie made In the thick¬ 
ness of the after portion of the wing, without Incurring 
any aerodynninieiil disadvantage The value of this 
fact ts that transverse stairs of deeper section tliun are 
commonly used may he Inserted toward the trailing 
edge of the wing On the <picsllon as to how far re¬ 
sults obtained with models may la* applied to full-size 
wings, we learn that the ilft-drlft ratios of models 
should la* Increases I from If* to 20 per cent to rnukc 
tliem reliably applicable 1 to full-size wings 

A question which has attracted much attention of 
late years Is that of the value of reflecting tli«- trailing 
edge eif the wings, aiiet It has beam establishes! that 
to restrict e>r entirely prevent the- movement eif the* e-en¬ 
ter of pressure, when there is a change In the angle eif 
incidence, It is necessary In reverse* the* eurvatuie* in 
the nfter peirtlon eif the wings The* Intmrateiry lests 
have shown that aliseilnlely to prevent I lie* movement 
eif the* e“outer eif pressure In tills way, about 12 ia*r cent 
eif the maximum llft-elrlft ratio must In* sae-rille-eal, and 
of the maximum lift cejeflirlent about jier cent 

The report on the* distribution nf pwssute* over the* 
surface of the wings brings out the* fact that tile tips 
of the wings have a very low ae*rodynamle eflle-lenev 
Good results, nes-orellng tei the re*peirt, sheuilel feilleiw a 
careful investigation Into the* effect of vailulleitis eif 
ciuuIkt. angle* of incidence, amt plan form In that peir- 
tlou of (he wings at ami near I he* tips 
The report dealing with wind forces unci moments 
shows that great Heeut'ity Is ne'eessury In giving the 
struts symmetrical toiui. If they are not svmnu-trUul, 
highly unsymnietrlea’ and erratic e-reiss-vvlnel fnre-es 
will be prodneesl by the struts when the mTopliiue* ynws 
from Its pulh If the slruls have a large* ratio of 
fineness, irregularities of construction "111 have a .small 
effect on the* drift and the transverse wind forces 
Should the ratio he* le*ss than 2V a to 1. the drift will 
ho extremely' high, and the* transverse wind force will 
he erratic In its magnitude*. 

The te*sts on misled aeroplane bodies show that gessl 
results ure* to he* expiated from giving earc'fnl attention 
to (he design of the* he sly To many aeroplane builders 
It will lx* a surprise to Jenin that, In place of the* sym¬ 
metrical torpedo Ixsly form, he'tter re*sul(s are* to he 
expected if a single boom is extended from the cockpit 
to the tall pianos and elevators. 


Tests on a model tail plane arid elevator planes 
prove that the maximum control Is reached when the 
elevators an* turned to an angle of 30 degrees, alvove 
or below the* horizontal; furthermore, the elevating 
or depressing moments nre about proiiortlonal to the 
tingle of depression or elevation, until the above-men¬ 
tioned limiting angle of MO degrees plus or minus Is 
reached. 

Of widespread Interest will Is* the results obtained 
in the- Investigations of the gyroscopic action of the* 
engine auel pie>iteller If an aeroplane driven by a 300 
lmrse* {lower Gnome- engine* coupled to u It-foot (l-inch, 
2-hluelisl. 30-pound i>rois*lle*r, Is caused to make a com¬ 
plete* turn In 20 seconds, the total gyroscopic cemple 
Is found 1 o amount to 324 foot-pounds; and n sudden 
manipulation of the elevator to ten extent Just suffi¬ 
cient to raise the pilot from his se*at. was found to be 
330 foot-iHiuncls Accoidlng to the report, these couples 
are* not of serleius amount and they can readily lie met 
by the* ordinary controls They ae*t uisni the aeroplane 
in mmh the saint* way us a gust of wind; hut there 
1- the advantage tlvat both the magnitude and the direc¬ 
tion of the gyroscopic couples are known auel the pilot 
Is pre*pitrc*cl for them 

The re*|Mirt on model propellers endorses the present 
method of design in determining their section, etc. 
Tudor the* present method each section of the blade is 
e-imsiele*re*el as a small aereifeiil, and Is designed accord¬ 
ingly The retwirt shows that the method Is not strictly 
correct, and that the calculated thrust, torque, and 
efficiency are slightly less than that obtained by tin* 
accepted method. The laboratory uxiM*rimeiits proved 
tlmt a certain I vis* of proficllcr should have hml n 
maximum efficiency when the angle of attack was 4 
degrees. This efficiency, however, was not reached un¬ 
til the augle had been raised to 1) degrees. 

“Boats for A11” a Failure 

G RADUALLY, hut very surely. It Is coming to Ih* 
realized tlmt the ouly way to safeguard the 
lives of passengers at sea Is so to build tin* ship 
which enrrlea them that It shall act. In case of ntsx*s- 
slty, us Its own llfebmit—in other words, to make the 
construction such tlmt no accident could send It to the 
bottom with the suddenness which marked Ihe sinking 
of the "Empress of Ireland” 

The principle of safeguarding the passengers by pro¬ 
viding boats for all is faulty, for the reason that it 
ussumes that certain conditions of wind, weather, 
and time, all of which must be present if the bonis are 
to be launched, will exist when ihe emergency calls for 
I heir immediate use. In the euse of the •‘Titanic,” 
these conditions fortunately tmppcmsl to exist There 
was no wind, the sen was calm, and the two hours and 
twenty minutes from the collision to the sinking of the 
ship provided sufficient time to utilize practically all 
the boats tlmt the ship carried. In the ease of the "Bin- 
press of lr<>laiid,” however, although there was no wind 
and the sea was calm, and although there were more 
limn HiiUleieiil boats to entry everyone on board, the 
ship listed so heavily, and went under so quickly, tlmt 
only a very few of the boats well* gol lnlo the water 
It Is gratifying lo note that the Enuineti of lAindon, 
an organ of very high authority In maritime matters, 
has come to our point of view In this most serious ques¬ 
tion In Us Issue of June 5lh, In discussing the remit 
disaster, It says. "Dm* ciiiiuot help reflecting that here, 
aguln, us In the case of tin* ‘Volturno,’ the principle 
of ‘lsiats for all’ 1ms signally failed. The 'F.inpress' 
could have curried every soul on hoard In her limits, 
lad she hud no chance to use them.” On another im¬ 
portant phase of tills question, Ihe Engineer Ih In agree¬ 
ment with us: for farther oil tn the same article It says: 
"The ‘Empress of Ireland’ was I wilt by Fnlrflelds. in 
USK5. on lines thul vveie considered the liesl before the 
loss of the 'Titanic' She had an extensive double Isit- 
toin, and was well divided, hut she hud -no hater skin. 
(The italics are ours i Whether nu Inner skin would 
liuvc saved her. under the circumstances of the collision, 
is a question which the evidence of the divers may help 
to answer. . . . Hill there seems to have been no 

question of milling her In two. The effect, from the 
meugcr evidence we Imve, seems rather to Indicate that 
Ihe plates were rip|K»d off by the Ikjw of the ‘Storstad,’ 
as we rip the Ud off a box with a screwdriver. If the 
divers ctm substantiate this view, u very strong case 
for tin* double Inner skin will Ih* presented For it Is 
pioluihlc thul w-lille many ribs would, of necessity, 
have been badly distorted, yet the Inner hull might have 
held, at least for a time ” 

We attach the more Iniporlance to this admission on 
the part of our contemporary, for the reason thul Its 
attitude at llie time of the "Titanic” disaster was rather 
unfavorable than otherwise to inner skin construction 
The only valid objection against the Inner skin, particu¬ 
larly if it consists of the Inner walla of coal hunkers, Is 
(lint the Inflow of water Is confined to one side of the 
vessel, and that heavy heeling, which might become dis¬ 
astrous, would lie occasioned The answer to this Is 
that, if provision were made for flooding the correspond- 


log compartments on tlie opposite »t'4* -of It 

would lie jHiselble to maintain i ; **y- ■ 

quickly admitting sufficient wafer 
ties hips ure built ou this priudplpf^^.-there;!* ,ho;b<m- 
structloual difficulty which would prevent It* hatin g 
applied effectively to large passengar-cart^tng al^Ntf. 

There Is yet ample time for right -COMktoatttaff of 
amendments to the convention <lr*wn up In London, last 
Winter, by the International Ctkttarenee on. dofstf at 
•Sou. The Insertion of a clause* rendering the <ue of 
some form of Inner skin on the large paueagw-carrying 
not, as it is ut prewont, optional, but Strictly ob¬ 
ligatory, would round out and complete the otherwise 
excellent work of that congress. 1 I 

As these words are being written, there cornea tile 
startling information that, for the third time tn less 
than a mouth, a transatlantic liner has been run into 
by another ship. A little over two Weeks after the 
loss of the “Empress of Ireland^ the “New York’* was 
rammed by the “Pretoria"; and * few days later, the 
"Kaiser Wilhelm II,” while crossing the Rngttah Chan¬ 
nel. was struck squarely amidships by another vessel. 
Both ships, fortunately, nre subdivided t *t more effec¬ 
tively than the uvenrge ocean litter—-the “New York” 
having closely-spaced t runs verse bulkheads, carried to 
an unusual height nboVe wuter, and the “Kalaer Wil¬ 
helm II” carrying a continuous inner akin throughout 
the engine nnd holler-room spaces, The “Kaiser" re¬ 
ports that wuter gained admission only to one compart¬ 
ment, probably a wide hunker of small capacity. Had 
she been built as are l»5 |H*r cent Of the passenger ships, 
the water would have had free access to the Whole 
width of the ship 

Evolution and Physical Imw 

T IIE division of human knowledge into separate 
Helds of science Is more or less arbitrary, and 
chiefly due to certain peculiarities of our senses. 

It Is therefore to he expected that the most fundamen¬ 
tal principles of science shall Is* of universal applica¬ 
tion, and shall he found to hold, in some form or other, 
in widely separated branches of science. 

In the biological sciences, one of the most, fundamen¬ 
tal principles Is that of evolution by the survival of the 
lilies! What Is there corresponding to tills in the 
purely physical sciences? 

Evolution, as understood by the biologist, is an essen¬ 
tially one-directional process in time, An advance or de¬ 
velopment, to uwe expressions which are illustrative 
rather tliun precise 

Now the physicist Is acquainted with two kiuds of 
processes. There nre purely mechanical processes. A 
peculiar property of these* Is that In thaw time does not 
enter lu a oiie-dlrectlonnl way. It can lie shown that 
If all the motions of a purely mechanical system were 
instantly reversed. It would exactly retrace Its history. 
There Is thus nothing unique In the actual history of a 
purely mechanical system 

But In nil other systems, anil tlmt Is to say all rml 
systeam, which are not putely mechanical, there Is dis¬ 
sipation of energy through degradation of other forms 
Into heat, and through passage of heat from higher lo 
lower temperatures. In such n system the one-direc¬ 
tional character of time Is again apparent and finds Its 
exact expression In the second law of thermodynamics. 
This law can la* stated In various forms. For puriwses 
of a jKipulur exposition, it Is perhaps best presented hi 
some such terms as these; llent cannot, of Itself and 
spontaneously, 1 e., without compensating change of 
some kind, pass from a colder to a holler body. 

The more technical statement of the law Is to the 
effect that Ihe entropy of an Isolated system can only 
Increase, not decrease, with time Dr In other words, 
the entropy of such a system tends toward u maxi¬ 
mum. 

Now there art* certain systems, ns for example a sys¬ 
tem comprising several substances undergoing chemi¬ 
cal reaction, the history of which can bo forecast by 
application of the entropy principle alone. The system 
will ultimately resell a state of equilibrium tn which 
the entropy will lie a maximum. The entropy principle 
In such a case Is the hub of evolution. 

In the case of the highly complex system presented to 
us by the living world, this statement alone, though it 
may he correct, falls to carry all the Information which 
the biologist seeks HUH, here also, we know, evolu¬ 
tion Is a one-dlrecthaial process, and It may reasonably 
la* expected that the law of evolution takes a form 
similar to that of the second law of thermodynamics. 
Some function of the state of the system tends toward 
a maximum. But wlmt is that function? This 1 h ii 
problem which remains to be solved. 

A Wireless Receiving Installation now in use at th« 

Duonio, In Florence, Is Interesting for the fact that the 
entire outfit, including the antenna*. Is inside the eathv^ 
cdral. Messages received from {mints as far dl*tatf(MPl 
as Paris, Madrid, and Toulon indicate that the opp*? " 
ratus is hardly less efficient than If Installed out of 
doors, * 






provided for in the will 
1 Probate Court at St. 

S1& 

^tefao^orM* 

attic Inrsertgteisnsto Forte Rico, 
, of four yen**, have been undertaken 
r tvAt iL ffAjtttiy fff ftoiohoetj v ri t b ■ the flnaiHnl 
. . Of the American Museum of Natural History, 
York BotaatealGardeo, Colombia University, 
k University, and the government of Porto 
under the direction of a oommibtee Consisting 
i. Britton, James F. Kemp, Franz Boa*, 
C. L. iWr, aad H.8. Crampton. The programme in. 
Hhtde* toadies in anthropology, arehswtogy, botany, 

; te©le©V geology, oceanography, etc. The reforestation 
t& certain part* of the Wand fa one of the praotioal prob¬ 
lem* tobe investigated, ■ 

Medef ef Hawaiian Cratera-A remarkable 
■"“WKflauea, KiUtuea-IU and 
M Hawaii, baa been made by George Carroll 
. ,of iReton, fortbe Harvard Univendty Mueeum, 

to which it fa a gift from Robert Saylea, curator of 
geofogy, Mr.Curtfa spent three month* in making a 
photographic survey dt the region, establishing a net- 
tfnritO# nag station* and photographing from all of them. 
He' state* that thfa waa “probably the most compre¬ 
hensive survey of Ha kind yet made for the reproduction 
Of a land-form type.” It fa expected that a copy of the 
aWj|M wifl be exhibited In the Hawaiian building of the 
Panama-Pacific exposition. 

tsrr —I ■ .The Windiest Region ef the Werid of which we, have 
thequailty of Mile laid throughout any knowledge appears to ;be the coast of WUkee hand, 
> peat Hiroe : Fteto. Th«s, in the where Ur. Kaww®’* expedition reqpntly spent two 

“ * mazy and Iteofa, that* vm years. In Ms presidential address before the Royal 

Hie fa*»w»MttfaaFboto» do* ' Society of New South Wales, Mr. R.-H. Cawbage re- 

S Mggfa threemoatii* «**»/ stated that Mawsou’s reports at Ad«lie Land for 

tha^gRiaiiumwete twa showed an average wind velocity throughout the 
moatfai 4a 1W4 whin ,| W r of about 48 »Ues an hour, while velocities of 100 
bad as ta laik .thereW eeeowiy mih* *» hour were oouimon. This surpasses even the 
mommt •"•WPI' ; Y ,*• •; , records made on high mountains In other parts of the 
,.V«d Xh*dg* ; lWlI» Panama * worMg «. on Mount Waehlngton, N. H., where the 
May »th, we ithKtutfd the tenner meteorological statics showed au average veioc- 
wMoh hy ef only 41 mass an boor during the Winter, and 
fa Cuewrt^Whje in the moch lower vstoetth* lb Hummer. 

Smith fe" y. ' *'**&??'«***“** «• «• U**ta^.A well. 

IjWitb . known tem rf instrument-maker* in London has put on 

*"* C ^ p y}; 1 md fafarifat« MW form of aneroid barometer, which waa 

second of thedrodgw* tiw Paroiro,” defagbed under the direction of Dr. W. N. Shaw, the head 

Meteorological Office. The new instru¬ 
ment hae #ev*wd eoooen trio scales. The outer fa figured 
in eentihareimd subdivided to millibars. Thfa scale can 


solution of the troubles 


i of eliminating the 


E company and * duplicate of the 
v York Harbor in tow on April 38th, 
be at. work .*&*!*. efafati 
Meaning «P What remains of the groat slid*. , 

' rare*** Final 8am Within Estimate* ef Unit Coats.— 
Tlfaahgfafawr' of the Panama Canal must be oongratu- 
“-y have built the canal within 
it cost*—eomtohingvtty rare 
'The estimate of eost of dry 
MteMrttjb* tor the Cutobra cut war «R neats her oubto 
yard, fogtR was actually built at a cost of 78.18 cent*. 
Tbs estimate of «8 pee cubic yard for concrete to the 
Mp4'.■WM also above the actual cost, which was »7.14 
pw yaoi at Gatun. UM at Pedro Ifflguei, and #5.37 at 
tiw IitiNpanfa tooks. Dredging io ttfa harbors and an- 
trance* was estimated at 38 cents per cubic yard. The 


be adjusted 


Observation, and Own give* sea4evel readings, such as 
ate used ter many purpose* to meteorology. Along thfa 
•dale.fa engraved tiw.new nomenclature, “very low,” 
‘‘high/’/‘vary high,” in place of the 

time-honored but 

“rain," etc., which appear on nearly all existing 
etert except those eons trusted strictly for setontifie use. 
The frequency of occurrence of various readings, to days 
per year, at three ropro*sntative Euglfah observatories, 
fa alto engraved on the Seale, so that the observer can tell 
just how • reading compares with average conditions. 
The next toner dfad fa also to the centibar scale, but fa 
fixed, and therefore gives the actual value of the pressure, 
unreduced for altitude. Lastly, two more scales give 
readings to toehee apd mflllmetew. 

ooee betisved " 



.atffatokeMt was 28.25 to 36JS2 oenfa per cubic yard. 

!, 'IftfcT#' "0'm l nr»tot Piwghtlaesmative.-The 
■ < ‘)«aWH.«toy, n the large toipto Msdtot tooomotive, buitt 
by tbs Baldwin Locomotive Works for tfc* Brie Railroad, 
afadreoenUy to tbto jountali hw a trial 

fatowver tbs Bnitimort A ©Wo Raihoad from Raltimore 
i W The 'IdRialffliar U 4 ^W a4 ' ot S3 aoil 

: eato:‘**rytog 4,012 tons oT tsfalv^Tto'tetid.wtigbt of 
the Whole train, including the lfammetive, must have 
fawn about bjtta tone.' The train fate Htotimotewt 6:50 
totoetotohtog and .reae^ad Bhifadstotitoat 4«lto the' 
atoarooon,Uking M houre'andJd^^^toa^Ue 

mSitotoawbwtril, 



...._view baa been 

asMsmt of smmnato and niteato to raw 
mained a favorite subject of toveetigation, end a great 
number of atudyaes have bean made to various parts erf 
tite world. These have been brought together by Dr. 
Hf, H, J. Milter, to an article oafaTbe.Composition of 
Rato Water Collected to the Hebrides and to Ioetead," 
‘ Scottish Meteorological 
MiOer’s inquiry fa 
to’ : atoto#% fcato what seraroe these, nitrogenous oom- 
poaents ^r rain ate dteived. TbeoW idea of Bousatogault 
timt atamfaphteto atomonto fa derived from the sea, and 
toe totte tofa erRefatoesfag toat tropical eeas yield sm- 
monl* tothe afa.appcar to'be refuted by the fact that 
gutiyam ef fate'eoi^atortoe *eato tropical countries 
ihow-faHmlBmol^ atBothamsted, ■ Sam pies 

vaikwii stations in 

b:’itototo r«b fawwes of 
tamtooato and nitrate, but 
Mb* *to at toe Butt of 
ammonia than at 


confusing and dangerous glare from high power motor 
ear headlights has been proposed, this time by toe 
National Physioal Laboratory of England. Thfa body 
has been studying the question at the request of the 
London authorities. It proposes, briefly, to out off the 
light beams coming from the upper right hand corners 
of the lamps, and in this way to provide a zone ef darlc- 
nesz, if such it may be termed, so that an approaching 
driver will not be blinded. The right hand corner fa 
eboeen ter the reason that to England the rule of the 
road fa to the left. The arrangement provides ample 
tight, yet appears to solve the glare problem. 

A New Type ef Differential Mechanism. — The motor 
oar differential, that more or less weird mechanism which 
few but engineers really understand, always has con¬ 
stituted a knotty prohlem. By way of assuring that 
both rear wheels will rotate at tho same speed on a 
straight road, regardless of traction obtainable at each, 
an inventor has perfected a new mechanism which differs 
from others principally in that it incorporate* a plate 
clutch. The two plates of the dutch are oonnoeted one 
to either side of the divided rear axle and are held together 
by * spring. Thus when the car is traversing a straight 
road, the two halves of the axle must rotate at the game 
speed, for they sro virtually looked together. But when 
the vehicle rounds a curve the clutch slips, permitting 
one of the rear wheels to rotate faster than the other. 
Obviously the mechanism has faults, for there must be 
considerable wear to the dutch; but the device indicates 
that attention fa being given this problem. 

Comprehensive Fuel Economy Test.—Tests of the 
fuel economy of motor cars by factories have not alway* 
been an eonviiyting to the lay public an might be desirable 
to those who make the tests. Recently, however, the 
Franklin was subjected to a combination test and demon¬ 
stration that oannot fail to prove convincing Ninety- 
four dealers to Franklin oars, located in as many Ameri¬ 
can cities, each fitted one of his six-cylinder cars with a 
tank containing one gallon of gasoline, and under the 
observation of disinterested persons drove the car until 
the fuel gave out. The tanks were certified, a* wa» the 
quantity of fuel they contained. The average con¬ 
sumption of the 94 cars figured out at 32.8 miles per 
gallon of fuel. The greatest mileage obtained was made 
by a dealer to Milwaukee, Wfa., who drove hi* car the 
almost incredible distance of 61.2 miles on ouc gallon of 
gasoline; the weather was fair. A dealer in Georgetown, 
Texas, drove 1741 miles in a rainstorm. 

Steam Car with Complete Condensation.—’The diffi¬ 
culty of obtaining really efficient condensation plaoed 
what appeared to be an effectual bar before the steam 
automobile some years ago; mileage was limited because 
of the limited amount of water that could be earned. 
Now, however, this difficulty would seem to have been 
overcome to a ear that has just made its appearance 
to Waltham, Mass. A double-acting, tingle-expansion 
•team engine with two cylinders measuring 4x6 inches 
fa used. A fire tube boiler is used, with 168 feet of 
and heat is supplied by a kerosene 
it la said the oar will run 10 miles to the gallon 
of kerosene. The condenser fa the interesting part of 
the oar. It fa an ordinary honeycomb radiator, tuoh as 
fa uaad on gasoline automobiles for the cooling system. 
The axhauatod steam fa earned directly to the top of 
the radiator, whence the condensed water passes book 
through a Venturi mixing chamber to the water tank; 
tbs temperature of the water in too radiator never 
about 100 deg. Fahr. The car is capable of a 

_erf 75 miles an hour and will aooelerate to 00 miles 

ad hour on 800 pounds steam pressure, which fa normal, 
in 16 seooads, from a standing start. 

German Teets of Military Trucks.—The German army 
fa engaged upon a senes of tests upon military power 
wagons, and these comprise three different trials upon 
the road to the shape of endurance tests. The Berlin 
automobile oorpe fa divided into two columns, and the 
first of these proceeds toward the Riesengebirge to order 
to make a circuit through these mountains, which will 
be a rather severe trial, while the second column goes to 
the southwest to carry out its programme to Bavaria. 
On the other hand, the automobile corps of Saxony are 
engaged to making an endurance teat toward Switzer¬ 
land and the Erzgebirge. Thus all the German heavy 
trucks are upon the road. Another endurance teat of 
an interesting character waa organized by the German 
Automobile Club for various automobiles as well aa motor 
tricycles and the like, and u it took place in the Harz 
Mountains the cars had a very hard time, owing to a 
snowfall of two or three feet on the roads near ClausthaL 
More the toads were alto out up by country sledges, so 
that this occasioned much difficulty. Cycle car* used 
ohatos and ropes wrapped around the tires so aa to avoid 
dipping. However, the selected route proved to be too 

__ bard, so that an easier circuit Ited to be chosen. Moat 

the Aotorotto of toe vehicles shotted a good pertermaaoe on this 


I to. the altitude of the place of 



»,« SCIENTIFIC AMERfCAM 

How Inventors Propose to Save Men 

Detachable Buoyant Conning Towers and ^ 

By Major H. Btumerman Phillips 


w n brood, llko 
, mill lliui thone at- 


rjiHKKK have Item seventeen serious submarine neci- 
1 dviiiH In the lnwt ten yearn, of which eleven occurred 
to British vessels. The total numlier of lives lost In 
submarines up to the present date amounts to 211 

With regard to the question of having siieoliil "lift¬ 
ing ships" In readiness to meet accidents, It lias ls*en 
tainted out hy naval officers, first, tliut British subma¬ 
rines are stationed all round the const—at such places 
ns wide apart as Plymouth. Portsmouth. Harwich. 
Iiundee, and lauolash, as well as at p 
Gibraltar, Malta, and Hong lv< 
t ached to home ports go to 
considerable distances and 
dive In various plnces, so 
that It would he Impraett 
cable to have lifting-vessels 
Standing hy lu all 
Secondly, they say that In 
scarcelj am known In 
stauce would u lifting ship 
have been of assistance in 
sarlug life, if It had bis-n 
available, and that In nil 
rases of accident where 
life has ls*eu preserved, it 
has been due to the efforts 
of the eiow themselves 
without any outside as¬ 
sistance 

On the other hand. It has 
tieen said that ottlcers and 
men of the submarine ser¬ 
vice have not hitherto at¬ 
tached much Importance to 
life-saving appliances as 
applied to the particular 
vessels for which they are 
responsible, They h a v e 
said that the air-lock and 
helmet might enable men 
to escupe If circumstances 
were propitious, hut that 
these sumo circumstances 
sre not likely to Is' propi¬ 
tious In the case <»f acci¬ 
dents on the contrary, 
they know full well that, 
tf anything serious Imp 
{tens to a boat, the crew 
are almost certain to lose 
their lives, and they accept 
the risks ns part of "the 
day's work” 

There Is no doubt that 
the accidents due to what 
may he called true subma¬ 
rine risks, that Is, mishaps 
which are not caused hy 
external Interference, such 
as collisions, and arc due 
to causes and circum¬ 
stances Inherent to the s.vs 
tPiu. are steadily on the do 
crease, and tills sntlsfae- 


free from the hull, there would have been tome 
of rescuing the crew, provided they were not kUtefi toy 
tho same cause which prevented the rising of the sub¬ 
marine Itself, One such apparatus has been designed 
and patented by Mr. K. J. Castle, a retired draughts¬ 
man from Ills Majesty's service, and another hy Mr. 0. 
Fltiihanllnge Hose of I/omlon. 

Mr. Castle's Idea Is, to use his own words, referring 
to the Illustration of the Invention, as follows: 

■‘T<I fit two towers, 5 feet In diameter, and Slsmt 8 teet ft 

Inches deep, constructed of ‘ ^ 



ory i 


suit i 


he 


ascribed to the constant 
Improvements In construe 
tion and equipment For 
Instance, in the "A" clu-*-* 
of submarine in the Brit 
Ish service (111 boats) 25 
lives have l>een lost hy col 
llslon, and :t2 by founder¬ 
ing and explosions. In the 
“B” Class (11 boats) 15 
lives luive been lost hy col¬ 
lision—none through other causes In the “O” class (38 
boats) 13 lives have been lost hy collision and one hy 
explosion. In the *T>” class no lives have been h.st so 
far; In the ”K" class there has In-en one accident from 
explosion, which was responsible for the loss of three 
lives 

Whatever the cause of the mUhHp to the “A-7,” there 
1 h aprmrently no known reason to suppose that the con¬ 
ning-tower was damaged. It doubtless remained clear of 
the sand and mud in which a portion of the vessel was 
lmltedded. and under such circumstances, although the 
airlocks and helmets may not have been of uuy use, 
owing to the depth, If the conning-tower hat! been de¬ 
tachable as a whole apparatus, water-tight and pro¬ 
vided with alr^dbrage, which Would rise on being set 



.SSjSK 

afevatgmr. 

the 

chamber. buoy item 
to the surface at euee. and 
indicates the wtmreaboatt 
of the mibmmirtl crtftA* 
soon as tltejjttW d*a Wfite 
in the Innfr. w*l*ri«rffi« 
the doors arw/flwt. Um ifyl- 
lnder la reloaded teo* Its 
contact with r- 


the suhinartne^^ die jhle 
screwing of the ‘griff. >► 
neath the floor. tf rim 
com|Mrtment In WMch rite 
cylinder rests has »ot bant) 
damaged, the cylinder at 
once rises to the surface 
by Its own buoyancy. 
There la an electort* tight 
In the conning-tower and 
an apparatus for mifjff dts- 
tanee-rockets, a o that, 
whether by day or night, 
attention can be catted to 
the poaltlon of the floating 
cylinder, with a view to 
obtaining help and avoM- 
tng collision. In calm 
weather, ft collapsible boat 
can be launched through 
the conning-tower, to ofi- 
ahle help to be sought from . 
the shore or from pass 
vessels, or to locate i 
search-vemela which mt 
be sent out to look i 
. the submarine. Provision 
ha* been made, however, for tbe contingency of adcti, 
damage to the submarine as may prevent the lMebdit 
cylinder from rising to the surface and cause the delete 
tion of the crew at the bottom of the sea. Within the 
cylinder an two other compartments, which end Ste¬ 
epened to the tea by a convenient gear. Them eontteh 
buoys which, rising to the surface, catty with them air- 
tube*, electric light and telephone wires, The buoys ; 
are no shaped that they ride cm rite ware* and twite ' 
free air-vent, and on the exhaust-pipe of oni Waaftt***.- 
hi- fitted a siren. By pumping Cwettik' 
attest buoyant! 'the foul ajr out m|#lri >v 

tbe siren la worked, and the atteation 

search-vessels called to the spot. 


Tim Ninnll drawing Id the upper leftluind corner shown tho watertight escape scuttles Which are fitted 1 

partment on well an to the towers Tho detail drawing lu tho lower rlghthand corner shows the signs __ 

which IN located on the manhole cover In each tower. The whole Is fitted with a cork buoy, whirh on being released; 
rlKKH to tlu- Niirfine, taking with It a fine flexible wire, by means of which It U possible to communicate telepbonlcally 
wllli tluwe Imprisoned In tho towers beneath the cover Is an alarm. 

The Castle device for saving men from sunken submarines. 

brackets and steel angles, amt placod on the water-tight balk- 
heads By this method, In the event of any one compartment 
getting waterlogged by escaping Into an no flooded one, tbe 
crew can release themselves from the vessel by opening tbe 
escape scuttles on either side of the bulkhead In submarine 
and towers, and closing both when inside (making the Teasel 
Intart) and detaching them by meant of caps. in the ease 
of the "I.utlne" (French submarine) where all the crew were 
lost, some escaped from a flooded to an ftnjflooded compart¬ 
ment, and lived for an hour, but there was no detachable 
tower or other device by wblcb they could get 1 pot. By my 
method escape is afforded from three compartments for about 
8 to 10 men In each. A small hydraulic 1* provided for the 
purpose of exerting an upward pressure If required. 

"On the manhole cover In each tewer is * signal apparatus 
fitted wl|h a cork buoy, which, on Using released from inside 
by turning back the screw, rises to the surface, taking with 
It a fine flexible steel wire Hue; commnnltwftou can be mads 
to those inside tbe towers and at the surface, and will show 





, MteteUn 1* laid erne shine* 34-Umh won. On the bottom of 

tlw forepart two shiiia of ttdndh <«rMe are screwed to the doors. 


The structure of the hull, here shown upside down, comprint^ the usual s 
end ribs to fire it strength and form, aa in standard boat architect) 


The Rodman Wanamaker Transatlantie Flier 

Glenn Curtiss’s Masterpiece in Flying Boats 

By Our Staff Correspondent at Hummondsport 


T HE Wanamaker transatlantic liter, publicly an¬ 
nounced as a serious project early last February, ffe 
Mr. Rodman tV&aamaker’a letter to the Aero Club of 
America, is now approaching trial ae a splendid reality. 

It represents, as did the great Deperdueain racing mono¬ 
plane which amused and delighted aero sportsmen In 
ISIS the capital achievement of a magnanimous and 
liberal patron of aviation, a bold, original, and severely 
practical aeconanthml de¬ 
signer and manufacturer, 
a skillful, sagacious, and 
teurieaa pilot, all striving 
together tor the same gnat 
end—tn the present cum. 
the joining of the hemis¬ 
pheres tay a new route of 
law than one day's mlL 
The third man of this trio, 

Lieut John Cyril Porto, 
ft, N., of England, has been 
Mr. Curtiss's Industrious 
colleague In working out 
the details of the huge 
aeroplane, and pi devising 
the means to navigate it 
with pmdslou and security. 

The original plan. Which 
for the present has been 
superseded by one requir¬ 
ing less unfamiliar con¬ 
struction, contemplated a 
tractor biplane with one 
direct-connected 200 horee- 
power engine, a whale- 
shaped or streamline fuse¬ 
lage with detachable run- The fere part of the 

nlng gear, provided with a 
water screw for voyaging 
tn the sea In esse of neces¬ 
sity, and a closed hood and 
water-tight comportments 
tor the safety of the two 
aviators. This craft was 
to rim from St Johns, 

Newfoundland, leaving 
behind the chassis, soar 
aloft two mites, take the 
permanent easterly wind <ti 
SO miles an hour, and, with 
her own speed of 00 miles, 
sweet! straight to Ireland 
without a halt, at a speed * 
of 130 miles per hour, and 
make , the until* 
hi fcnae Id or SO hours. 

Waste." - ' 

- The origin*! *lan would * 
not permit of rising from - 
witom,.. tr wa there- 

to employ, to | 

^^ eruto^ac^s^ 

>mi 

sflm : ; iz&m 


Illustrated Wllh Photograph* Copyrighted by H. Benner 

capable of landing and rising at will In mid-ocean In 
favorable weather. In this Inter plan no attempt to use 
the upper stream of the atmosphere would be made. Tbe 
start would take place when the weather forecast, espe¬ 
cially made for the occasion by the U. 8. Weather Bu¬ 
reau, should seem most auspicious, and the flight would be 
made over the most direct and practical route, now high 
now low,as circumstances should dictate. The transatlan¬ 



tic flier, now receiving Its Anal touches In the ('urtlss 
factory, Is by far the largest aeroplane ever built in the 
United States, and one of the very 1 urgent in the w.nld 
Sikorsky, iu fyiwta, and Collleus, In Km nee, him* um 
chines—the former a land, the luller a wntei er.ifl 
which can carry larger loads; but they were not do 
signed for such long distances, and could not entry 
sufficient fuel to attempt a flight ncross I he ocean 
Sikorsky's nmctilne, foi ov 
aniple, has motors uggre 
gating 400 horse power, 
and would need two tons 
of supplies to clear tile 
Atlantic Hconrelt \\tilimit 
stop 

Ttie Wununiakei cruft Is 
a biplane flying boat, mens 
uring 72 feet from wing 
tip to wing lip of the lop 
plnne, and 40 feel in the 
bottom plnne; OS feet from 
prow to the end of the u*i 
tteal rudder, spreads .ilmnl 
1500 square f(*et of a lug 
surface, nml weighs com¬ 
plete, with two men .uni 
supplies, about 5,0 »ki 
pounds. The wings are 7 
feet wide, nml bate ,i un)■ 


kail, forming the storage-room, ia akaped like a slipper 
shaped like the rear end of a whale. 


; the after part is 



voyage, standing beside the hall. 


Some of the Craft’s In¬ 
teresting Features. 

The fore part of the hall, 
forming the storage room 
ami pilots' cabin. Is sluuted 
like n slipper, the reur 
part Is shniasl like tin* rear 
of a whale. The whale- 
like stern curries the hurl 
f.ontal and vertical control 
surfaces. The craft ts pro¬ 
pelled by two engines 
mounted midway between 
the planes, on either side 
of the hull, each directly 
connected to Its individual 
propeller. The control sys¬ 
tem differs from the usual 
Curtiss type only In the 
manner of working the 
ailerons. On account of 
the great force required flu* 
this, the ailerons are 
worked with the feet. Thus 
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pushing with the right foot elevates the right aileron, 
thereby depressing the right vriug, and vice versa. 
When the boat runs quickly along the water, It grad¬ 
ually rises, skate* on the sole, then on the heel of the 
slipper, then soars aloft, the whole craft beaming scar¬ 
let, to be wore dearly visible at a great distance Such 
Is a general description of the more striking features 
of the strange vessel that is to take the modern Colum¬ 
bus from the New World to the Old World. 

The structure of the hull Is fairly Indicated In the 
nccom|tauyhiK Illustrations. Its skeleton comprises the 
usual stringers nud ribs, to give It strength and form, 
as In the standard boat architecture. Over these Is laid 
one Nktn consisting of Vi-Inch spruce laid lengthwise, 
with slight upward splrul toward the stern, and fas¬ 
tened on with brass screws. On the V bottom of the 
slimier-shaped fore part of the hull, two skins of Vi-Inch 
spruce are screwed to the floors, or V cross-members, 
with blind Holland laid lietweeu skins, and saturated 
with marine glue. The entire hull, thus fruuied and 
covered with 14'Inch spruce, has placed over It two lay¬ 
ers of blind taolluud, the under one laid lengthwise, the 
next one wound on spirally, lsrth brushed with marine 
glue, Ironed hot, und finally painted. The plow 1 h sharp 
verticnII) * a new departure—to cleave the waves and 
to avoid shipping water; the stern Is oval, terminating 
In a vertical edge to which the rudder Is hinged. 

The Interior of the hull nft the step has four water¬ 
tight compartments separated by vertical cross-parti¬ 
tions of three ply birch veneer it millimeters thick. Be¬ 
fore the Hlep Is the large compartment, or cabin und 
suppl) room. Its rear purl contains three gasoline tanks 
huiing an aggregate capacity of IXiOO gallons, all of 
circular section und made of tinned steel. From these 
tanks the fluid is pumiied up to the uuxlllury or feed 
tanks, from which it runs hy gravity to the engines us 
needed lu the forward iutrt of the cahlu, u bench with 
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The upper plane* Jot about 18 feet, beyond the lower 
ones at each side, and lu this over-sboot they 
away to the rear of the back spar, bo that the aileron* 
may be attached there. Theee measure 15 feet long by 
nearly 20 Inches deep, and turn only upward. 

The engine section of the wings Is peculiarly i 
In structure and appearance. The lower Wing spare 
pass through the hull, like floor joists In else, and are 
firmly lashed to the Interior with strong ash verticals 
joined to them with angle iron. Bad) engine is sup- 
porlod on u massive wooden frame, sustained front and 
rear hy a double post whose two parts are spread out, 
diamond-shape, und trussed like a crutch, for strength, 
and Worked to stream-line form. The distance between 
the two propeller shafts is 8 feet 8 inches. The whole 
engine section is trussed with heavy cables, has a mas¬ 
sive brace running obliquely down and forward into 
the cabin, and, as a whole, presents more the appear- 
iitice of u pavilion for resisting storms than a craft to 
sour on tbtu air. 

The Engines of the Flier. 

The two engines ure of the best Curtiss O. X. make, 
each of t»0 horse-power, eight-cylinder water-jacketed, 
and running nt 1,200 revolutions; they weigh, together, 
KUO pounds. Their radiators weigh 62 pounds each. 
Each presents 2 square feet of front, contains Vi-inch 
tubing nearly 3 inches long, and tbe radiator of each 
exposes 100 square feet of cooling surface, In tbe 80- 
hour continuous test, held the second week in June, the 
engines consumed together 288% gallons of gasoline and 
10% gallons of oil, weighing in all about 1,800 ]>ound*. 
The radiators will be placed before the engines, and the 
oil tanka Just behind the radiators, all midway between 
the upper and lower planes. Bosch magnetos and carbu¬ 
reters complete the power plant 

The tail unit, mounted on the rear of the hull, com¬ 
prises uu adjustable tall plane, of some 00 square feet 


o BQBLATJONS 
IV aerial nee 0* « 



The nee, for i 
prises, will atari I 
ground* In 8a* I 
be completed before soem ■< 

Licensed pilots of any country MMM 
kind of aircraft may be used, The m 
reived between November lot of this y 
of next year. An entrance fee of 1 
patty each entry. 

AH competitor* must pass over the « 
criy direction, and controls will I 
exposition authorities, at which a ; i . 
aught la the order named, Bach filer a 
lag book and Instruments to the oflrii' 
each control. Bach competitor may 1 f 
he chorees from one control to the next! I 
stations ahd patrol service will be provided 4 
one route, tbe one considered most feasible. j , (I 

The distance between two-controls must be tmveated 
in the same aircraft A stop may be ante anywhmp, 
however, for repairs, even to the extent of tarisUte g 
new motors, and at any control the competitor may 
abandon the machine he baa been using and m 
with another one, if U be of the some daw of aircraft 
as that in which be started the race. 

Of the 1160,000 prtae money, $100,000 la te go to the 
flier finishing first, $80,000 to the second, andgW.OOOfih 
tbe third, provided tbe flight Is made within 121 days. 
If tbe flrst flier fails to make bis way around tbeWorict 
within 121 days, but does it on or before I 



The craft is a biplane flying-boat, measuring 72 feet from wing tip to wing tip or the top plane and 46 feet in the bottom plane, and 38 feet from the prow to the 
end of the vertical rudder. The wing spread is about 500 square feet. The machine will be driven by two 00 horse-power eight-cylinder engines. 


a back stretches quite across the boat, ami lias a 3-lnch 
deep corduroy cushion to make the aviators comfort¬ 
able. Behind tills seat is a mattress whereon one at 
at a time can recline or sleep, if advisable Before the 
seat ure the nnvlguting Instruments and the usual two- 
wheel Curtiss control. 

The Wings of the Machine. 

The over-all dimensions of the wings have been given. 
Their contour is that of the most efficient practical 
wing resulting from the systematic aerodynamic 
Investigations conducted by the British government in 
Its aeronautical establishment. Tbe contour measures 
7 feet in chord, 6 inches In depth of camber of its 
uptter side one third back from the lending edge, is 
nearly plane or straight underneath, and dips Hhurply 
down ut the forward edge, like the edge of n bird’s 
Wing, or like the wing patented by Phillips lu England 
thirty years ago. The rear edge of the wing is some¬ 
what flexible Two main spurs In eneh wing, of I-sec- 
tlon, run throughout its entire length, arid eucli is placed 
altout 18 inches from the nearest wing edge The front 
edge of each wing Is formed of a rounded bento, ap¬ 
proximately crescent-form. Practically h 11 the wing 
woodwork is of spruce, and the internal structure, as a 
whole, is trussed with piano wire, according to stand¬ 
ard good practice. The whole wing and tail surfaces 
are covered on both sides with a light Japanese silk, 
and varnished several times to make It air tight. Near 
the hull the wings are so strongly ribbed and covered 
with veueer as to boar the weight of a man, but further 
ont they are built of ordinary strength. Heavy stream¬ 
line floats and heavy steel cables truss together the 
upper and loyff planes. 


surface, and semi-circular In form, to the rear edge of 
which Is hinged tbe elevator, of the sutue areu; also a 
fixed vertical triangular flu to whose rear edge the ver¬ 
tical rudder, of some 20 aqiiurc feet area, is hinged. 

The propellers may tie the ordinary two-bladed 
wooden screws, of 8 feet diameter and 5 feet pitch, or 
some new kind not yet made public. 

Lieut. Porte, after receiving the Wunamaker filer 
from Mr. Curtiss, at St. Johns, Newfoundland, will be 
Id command of her during the over-sea voyage, aided 
by an assistant who is a skilled aviator expert in 
knowledge of tbe Curtiss motor. Mr. George Hallett 
will act us chief aviHtor, while Lieut Porte will be the 
responsible navigator In authority. Mr. Hallett will 
tie dropped at the Azores, und John Iaiudug fallen, 
one of the Instructors In the Curtiss flying school, will 
there hoard the machine and complete the trip with 
Lieut. Porte. Mr Hallett and Mr. Callan will relieve 
Lieut. Porte at the controls. 

Space will not permit a description of tbe navigating 
instruments and the preparations for safety and success 
during tbe voyage. The instruments have been care¬ 
fully studied, some being new to tbe art; arrangements 
have been made for assistance, if oeeded, e» route-, the 
exact route itself, and tiie nature of the difficulties to 
be met during the daring voyage, have received due 
attention. It is to be hoped that these details, many 
of them still secret, have been as well provided for os 
has the construction of a motor qualified to sustain a 
continuous voyage of a day and a night—and that tbe 
final test of Lieut Porte's navigating provisions will be 
as felicitous as the 30-hour test of those stanch Curtin 
engines, 


the first prize will bo reduced fl,0U0 a day for each day 
more than tbe 121 required to finish. Reductions am to 
be made from the second prise at tbe rate of $300 a 
day, and for the third prise at $260 a day. 

If none succeeds in the flight, but one or more do tt 
all except across tbe Atlantic and Pacific oceans, or 
any other body of water, there will be a reduction of 
$20 from tbe first prise for each nautical mile not trav¬ 
ersed; $6 from tbe second prise; and $4 from tbe 
third,’ These deductions will be In addition to those 
for time over 121 days. 

Arrangements are made for third, fourth, fifth, sixth, 
and seventh prises in case tbe deductions from the flntt, 
second and third prises make them passible. No prise 
shall be paid to ahy one who does not finish the race 
before December 4th. Fliers may carry aids or pas¬ 
sengers and may change them tm route, but the pitot 
of record must be In control at all starts and alighting*, 


Another Zeppelin 4*^ 

A NOTHER of tbe Zeppelin airships of the German 
army, the “Z1," was badly wrecked near Diedwt- 
itofen, on June 18, according to press dispatches. While 
trying to effect on emergency landing the sir eruirer • 
broke at right angles behind the rear oar, A lieu¬ 
tenant mi injured. 

The accident occurred during S flight from Gotogoe 
to Heta. Tbe "Zl" with a rilUfcufr ore* an board, 
»n Into « rainstorm and the commander decided to 
’ descend. R>n the air veseel ’ to , within a few 49MW?j ' 1 
of the ground a sudden gust of, wUrt * 4 * it 
to earth nag It, broke virtually In iMf,. 

can probably ’to'ri^rad. ; yi/i',' 'h 





... ._J 'W*;to* iwndt of 

* UfKrwtJ .: 

"'i’JS*“ V ,n )f Oo^r lfiMie 1 !. 

^Stt tkelMttor of tho goreimnc AmrWcan : 

• ‘ . '$& Attention baa beta brawn to the ficntmnc 
.,' Atfaucur. dated Ftaroury Slat, page* 1*8-170, to which 
appear* ta illustrated article entitled, “An Organ on 
**lta Oator OorapoalUoM ita ‘Pinged: A Keif, Art of 
/^'l^'and/^MtahaiMato," W *oh» W. N. Stoll- 
.and I bare read thin with very considerable 


Inthia connection 1 might mention that Ptot Slmlng- 
' toi and AvtaK hato been wortere to this aphaw. tin- 
known to each other, and I registered my patent in the 
Commonwealth of Australia on January 22d. 1912. I 
hand adimeft obtained a patent to Oreat Britain for 
“dolor Marie," dated December 2M. 1812, No. 28618/ 
1012. Atac 8. Hacroa. 
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Cpto the prcaeot time to all the history of the human 
rgoe, taly three natural forces—wind, water, and Are— 
ferto been utilised, and It la about time that all think¬ 
ing men should eetiouely occupy their minds with utll- 
totog the greatest, the cause of them all—the auu. 

Certain It Is that It mnat be done within the next one 
hundred years or so, or else we shall have to revert to 
barbarism, because eventually all coal and oil will he 
need up, 

gun power la most logical, We know the sun 1* the 
central power-house of our universe, and wo ahould, 
therefore, attack most seriously the problem of connect¬ 
ing onnitelves with the sun direct. 

Please do not take our attempt as the final. Natural 
forces are not entirely conquered In a few years. The 
first steam engine was not a quarter as efficient as our 
present ones. We know quite well that we have only 
made the beginning, and that the sun-power plant of 
ten years hence will be at least twice as efficient as the 
one we have Just tested, and that Improvements will be 
made every year, but someone must make a beginning 
to a practical and paSH c way, and we have done this to 
the heat of our ability. Frank Huuman 

reunion, E. 0., England, 


Son-power Pknta Not VWonary 

To toe Editor of the Scntirrmc amubcak : 

in your Issue of Kay 23rd of this year appears an 
article beaded “Energy from the torn." In which you 
have expressed yourself too pessimistically 

The only Invention claimed in the Egyptian snn- 
power plant Is the 0«w,ratio? Of item by toe hoot o; 
toe sim, and only the amount of steam generated should 
be taken Into consideration. 

Tnfortttuately, there were serious mistakes made in 
the shop work of the construction of the engine and 
pump, which did cut down the amount of pump horse¬ 
power delivered to 18.1. These mistakes would have 
been avoided had we tested the engine and pump at the 
works before sending them to Egypt, and will not occur 
again. 

The suu heat absorbers generated steam enough to 
give an awrapo of 80 lirake horse-power for ten hours 
a day. as will be seen If Mr. Ackermann’s teats are read 
by taking into consideration only those teats which were 
made at 18 pounds absolute (the pressure at which the 
sun heat absorbers are to run). 

We are, therefore, right in calling this stoam-generat- 
lue plant one of 80 horse-power Instead of 19.1. 

Now a careful estimate by an experienced builder of 
power plants shows that the steam-generating portion 
of this plant can be duplicated and erected to the trop¬ 
ics when done on a manufacturing scale by special ma¬ 
chinery, for the sum of 27,000, or fl88 per brake horse¬ 
power. 

It is entirely true that this is considerably more than 
the coat of the beat modern steam plants of equal 
power, but It must be borne In mind that when this 
plant Is once erected. It not only furnishes the required 
power perpetually, but may be said to “raise iU own 
coal," and this puts the sun-power plant In an entirely 
different class, and justifies most careful thought 

The plant Is so constructed that It has a very long 
life and requires little repairs, and is, In fact, very 
simple. 

It la true that sun-power plants do occupy a groat 
deal of ground, but ground to those portions of the 
tropics where we at preseut Intend to confine ourselves 
has practically so noise, and therefore It Is merely a 
matter of cost of construction, maintenance, and cost of 
runtoug. 

Maintenance and cost of running la a little less than 
that of an equal power coal plant, and therefore tho 
comparison narrows Itself down to a matter of Interest 
on the Increased Investment, and careful figures show 
that, taking this Into Consideration, we can compete 
with coal at 82.50 per ton to those portions of the 
tropics where the sun shines practically throughout the 
year. „ , 

For the next ten years of so we expect to confine our¬ 
selves to irrigation to those region* of tim tropics where 
coal is $18 per too and above, aufi where we can count 
on at least 90 per cent of sunshine during the days of 
the year, and there we knom our present mto-jwwer 
plants will effect great savings. This field alone'la largo 
enough to fitto ha all the work we audit he able to 
handle tor some ton years to tame. 

We base devoted seven yeew of time and have spent 
v nearly a quarter of a million dollars to investigating 
•tow possible phase of sub power, and firmly believe 
we have solved the problem of utllUtag, tor the benefit 
of the human race, tide greatest of all natural forces, 

- and askatt engttaen to look at this great problem from 
ah aMta, and very carefully. before putting It Into the 
'i*|iMi)iiari“'«naiis :> ' • 1 

ft» ptohim orfiylDg to the air has been nearly 
. tatod; hot osto fitoseh yoata ago It was called a dream 
1 '- »f ' ffttorfr) 


The Eaae of Varisble-etar Observing 

To the Editor of the Scientific American : 

Your Issue of April 4th, 1914, contained an excellent 
article, ‘The Attractions of Variable-Star Observing," 
by Dr. Edwsrd Gray. It savors somewhat of presump¬ 
tion to attempt to supplement Dr. Gray's word, but it 
struck me possibly the Doctor had not sufficiently em¬ 
phasised the ease with which this work may be taken 
up by the beginner. U occurred to me, therefore, that 
the very fact that Dr. Gray is one of the pioneer nun 
tour observers of variable stars, while I am but ore of 
the very “new beginners," might place me almosl la a 
better position to demonstrate to other beginners how 
easily they can make a start at this fascinating form 
of useful observing. A bald recital of my own recent 
experiences may porhaps prove my point. 

The possession of a good sihull telescope (a 3-lncU 
objective) lmd fur about a year and a half been a 
source of great pleasure. But "sight-seeing,” even ill 
tbo heavens, grows monotonous, and the trip to the ro *f 
•of a N^w York apartment house, my only “observatory. ’ 
became more and more laborious. Finally, the telescope- 
remained for weeks at a time untouched—a atagnnnt 
investment, it was but a few mouths ago, having hut 
a vague Idea of what a variable star was, that I wrote 
to the secretary of the American Association of Varl 
able-Star Observers, Mr. William Tyler Olcott. Nor¬ 
wich, Conn., asking for information as to how to begin, 
and for help In beginning, variable observing. Promptly. 
I received a most explicit, reply, together with a num¬ 
ber of variable charts, and that very night, with no 
difficulty, picked up several fields and recorded several 
observations. This certainly shows that a atari ia not 
hard to make, eveg for the veriest tyro. A letter to tho 
Harvard College Observatory brought sn equally prompt 
response in the form of some of the observatory bulle¬ 
tins describing bow best to make observations, accom¬ 
panied by several more charts. Since thon the tw-cretury 
of the association has, from time to time, In Met, every 
few days, added charts to my list, until this comprises 
well over one hundred different ones. As a result, mv 
telescope, far from standing Idle, finds every clear night 
a definite, Interesting, and constantly new work to do 

My equipment Is of the simplest; a 3-inch telescope, 
without even a “finder”; a jmlr of field-glasses, a star- 
atlas, price $1, and the charts supplied with no cost <<> 
me. Many observers have telescopes mounted equator- 
lally, and having "circles," which enable them to “set” 
on a variable field Immediately. For them, I have al¬ 
most a feeling of pity—they lose the delight In “swecie 
tng” a region In search of a variable-field and at last 
locating it, which method, although It often requires 
more time, boars with It a Joy mnch akin to the “Easter- 
egg hunting” of our childhood. The feeling that one is 
“growing warmer," the sudden recognition of some 
small configuration of stare marked upon the chart, and 
the final moet satisfactory ‘There's the variable,” cun 
never be experienced by the more scientifically equipped. 

TTslng, by necessity, this less scientific, but I Insist 
this more sporting, method, the first move Is to msrk on 
the star-atlas the position of the variable, or, rather, 
the variable-field, this being always given on the chart 
itself. The relation of this position to the naked-eye 
store shown on the atlas enables the observer Immedi¬ 
ately to sight his instrument at about the correct posi¬ 
tion, and then « tow moments' careful "sweeping” 
Identifies the variable. Surely nothing can be much sim¬ 
pler, It IS true that somettmen a field will prove most 
elusive, but care and patience always are successful, 
and the pleasure to finally triumphing to perhaps even 
increased by (he difficulty, ft to also true that, after 
but very Utile practice and tf consequent knowledge of 
the positions of the fields, a variable to found at the 
first fight, and the sweeping March to unnecessary. 
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Once in the field of view, It requires but the most 
brief exiterlence to compare wtt'h good results the bril¬ 
liancy of the variable with the various standard coin purl 
son-stars, whose magnitudes are marked on the chan. 
Some care must be used In making estimates of deeply- 
colored stare, which often appear too faint upon first 
sight., and whose true brilliancy is not recognisable until 
their light. Is allowed to "sink into" thp eye; but, at the 
most, three or four minutes Is ample time to obtain mi 
estimate of magnitude often of remarkable accuracy. 

The use of the field-glass becomes practical in many 
cases where variables wax high enough in magnitude to 
make the greater light gathering (tower of a telescois; 
unnecessary. I have often found m\ field-glass available 
ns a substitute for a “finder," which my telescope lacks, 
Where, particularly In our hnz.v New York skies, It Is 
Impossible to see with the naked eve the fainter stars 
marked on the star-alias, especially wlu-n these stars 
are included In the variable-field, the field-glass can be 
of great, assistance. 

Dr, Gray pointed out most clearly the faw-iimtlon and 
the real value of this variable absolving, but It does not 
seem out of order to reiterate tlrnt 11 Is priwttenH.v the 
only steady, useful work which amateurs can do with 
small Instruments. It is gratlf.vlug to know- that the 
work Is much appreciated by the Harvard College Ob¬ 
servatory, the headquarters In this country for this 
branch of astronomical research, ltcccntlv. the director 
has placed In the hands of the secretary of the associa¬ 
tion a large number of variable charts for distribution 
among the members of the association, uml In his lutest 
report the work of the association Is stsikcn of in a 
most complimentary manner. 

It is to lie hoped tlml the membership of the associa¬ 
tion will continue to grow in numbers as rapid I v as it 
has during this past year. More obsei vers are tussled— 
there cannot lie too many—and anyone (Kissesslng an 
Instrument with an object-lens of two Incites or over 
Will certainly find the work well worth undertaking 
They may be sure. also, of a warm welcome to the ranks 
of the variable observers, and of obtaining all the 
assistance which lies In the jxiwer of the members to 
give. Kdwakii W Pitnam. 

New York City. 


A Chance for Some American to Build an 
Iron Foundry in Poland 


O NE of onr European subscribers spuds to us the 
following Inquiry. 

“We Intend to erect a steel and Iron plant In this 
country, and we request you to Indicate wlinl firms 
would be wilting to consider our needs, the following 
general specifications to tie observed. 

"1. The Iron plant Is to have a yearly production of 
about 11,800 tons. Of this output 6,.160 tons are In¬ 
tended for the production of water collar and bowl 
pipes; 1,640 tons for fittings to these plis-s, and 3,:MX) 
tons for casting various machine parts, such as trans¬ 
mission wheels, gears, parts of water turbines, aqueduct 
piping, special machinery for sugar and other plants. 

‘“2. The steel foundry is to huve an annual produc¬ 
tion of about 0,000 tons. Of this output 3.300 tons will 
be used for producing blocks for hydraulic presses and 
bummers, rollers, etc., and 3,800 tons for various steel 
castings, such as railway car wheels, part- of railway 
ears and locomotives, gear wheels, bridge mcinlx-rs, 
parts for high-pressure steam engines, rollers, and sun¬ 
dry small eastings. 

"3. In order to carry on the operations described, we 
intend to erect one Siemens-Marlin fmmnc having a 
capacity of about ten tons of tuctal and slants for 
general work in which the following departments hfc 
to be found: a. Manufacture of water turbine (tarts; 
ft, manufacture of water pumps, c, rallwti.v car wheel 
shop; d, gear wheel shop for turning out cylindrical 
and conical gears hs well as Worst's anil Cytroen’s 
gears.” 

The Sukntifio Amkkkan will be pleased to place 
American manufacturers and engineers In communica¬ 
tion with our correspondent. 


An Honorary Degree Conferred on the Com¬ 
missioner of Patents 

H ON. THOMAS EWING, Commissioner of Putents, 
received the honors rj degree of Doctor of Laws 
from Georgetown (’Diversity. Dean Breeden in confer¬ 
ring tho degree characterized the Honorable Commis¬ 
sioner of Patents as “a man of action who attained sueti 
eminence as drew to him widespread attention, mid 
deserving of the high poet of public office” 

A French Entry for the Transatlantic Flight 

T HE French aviator, Auguste Maieon, has been en¬ 
tered for the Daily Mail'* transatlantic flight for 
a prise of $80,000 by Paris Singer, a wealthy Ameri¬ 
can resident of Paris, at his own request 
Mr. Singer, who employs Matcon In his "aeroplane 
stable" at Cap Ferret, will finance the venture. 




The Challenger 
“Shamrock IV” 
Under Sail 


New Yacht Easily Outsails 
Fastest British Cutter 
in Moderate Winds 


‘W, taken from masthead. 


df wind mid wen 
non, might tail 
excluded If !>••< 
Id point to the fli 


N ot until "ShiiMiiock l\" marts either the "Itewv 
lulv' or ‘ \ niiltle” next September on the Kandy 
itonU (iniroe, will hii) hod), not even the men who de- 
H| K iied the bouts. have the leant Idea which 1h the faster 
of the two There In no (mention whatever hut that 
hotli llerreslioff and (inrdner have turned out, in the 
75.fool cIiihk, two boats which emild easily save their time 
allowance over "Reliance," ami. under certain conditions 
of wind and weather, aucli as light airs and a tumbling 
aea, might tatt the iKi-fool )acht w-llh time allowanee 
excluded If proof of this were wanted, it is sufficient 
to point to the first of the three trial races held recently 
„wi the Kandy Hook course, In which the winner, the 
•‘Resolute," made the thirty miles to windward and lee- 
waiil In I lie record time of .1 hours, 15 minutes, and 41 
seconds. To appreciale the significance of this, we must 
... that the next fastest time, it hours, !i4 min¬ 
utes, :ni seconds, made l>y tlie Hfi-foot "Visitant" ngulnst 
"Valk)rie II," was done under the favorable conditions 
of a stinng wind of about twenty knots; whereas "Keso- 
liiio” made her record In r wind which varied from say 
leu 10 fifteen kinds I11 strength. At the present writing, 
"Resolute" seems to have taken the measure of "Viuil- 
lle" going (o wlndwurd, for she lieal her In this par¬ 
ticular race minutes and 4it seconds, in the fifteen 
miles lu the outer mark, und in (he third race she lieat 
Hidtie,” in ten miles of windward work, bv 4 minutes 
and 1 second. Ou tlie other hand, "Vanille" is consid¬ 
erably faster than • Resolute" lu reaching, for in the 
second race, on a roach of ten miles, she outsailed the 
"Resolute" by 4 minutes and 2U seconds. 

Hut what about "Shamrock IV"? Has Nicholson wuc- 
<ceded In getting the same speed out of a 75-footer aa 
We tunc oil this Hide of the water? The only measure 
of tier speed Is the old 



• “Shamrock” (right) trying a 
“Shamrock IV," 


the long, lull overhulig¬ 
and the shoal skimming 
dish hull and keels of 
exaggerated draft, 
w bteh ebaract e r 1 * e d 
"Reliance” and to a les¬ 
ser degree, “Shamrock 
Til." The ,r«te tends to 



Elaborate trussing of -Shamrock’ll” mainmast. 

produce a boat almllar to “Resolute" and "Vanitfe." and 
It 1» probable that the underwater form of the old 
“Shamrock" Uea somewhere between that of theae two 
boats. At the same time It must be remembered that, 
since “Shamrock," under the International Rule, had to 
be built to Lloyd’s requirements as to scantling, etc., 
she Is probably much hea vier In build than either of otpr 
cup defenders, and therefore, presumably, she to hot ad 
fast. On the other hand, the “Shamrock" holds too 
record for speed for a 75-foot cutter, and Indeed, as fttr 
as we know, for a cotter of any length over a 48-mlle 
coarse. This achievement she put to her credit in a 
hard-sailed raevt over the 1 aside course off the Isle of 
Wight, In which she covered Just under 48 miles In 
exactly 4 hours, which means that she must have main* 
talned an average speed of slightly under twelve boots. 

This race, of course, was sailed In a very strong wind, 
and. thus far. In the trials between “Shamrock" and 
"Shamrock IV" there have been no test* of exactly Ibis 
character. On the other hand, If the cabled aoouunta 
are correct, Upton’s new yacht defeated the old “Sham¬ 
rock” over a triangular course of fifteen mite* by » min¬ 
utes and 4 seconds. The most significant fact about 
this race Is that she beat the old boat « minutes In five 
miles of windward work, or over a minute a mile. Qv*r 
a windward and leeward course of fifteen miles, ottt and 
back, this would mean a gain of over 18 minute* At the 
outer mark. 

These results are so extraordinary, achieved as they 
were against a well-proved boat of the same class and 
same length, that we feel Inclined to doubt the accuracy 
of the timing or the distances. Nevertheless, It Is well 
established that “Hhamrock IV" to A remarks lily suc¬ 
cessful yacht in working her way out to windward. 

Also, she to said to have 
-- beaten the old “Sham¬ 
rock” almost as much 
a* a minute a wile 
when running down the 
wind in a light bream. 
On a reach, however, 
she does not show much 
superiority; and It to 
on this account, doubt¬ 
less, that “Shamrock 
IV” is to be given ft 
double head rig (lib Und 
staysail) in piaco of the 
single Jib which too has 
hitherto carried. 

To our mind the most 
. significant toot regard¬ 
ing Liptoa's uew Itoto to 
that In light Aim *b* 
has not a h oar'a Mb', 
superiority to the <W 
“Sbawruok." thto brig* 
due h? the fact ttott. be¬ 
cause of buy full body 
And unusually long „ 
her wetted surface must , 
be■ wry Urge tor 
fooler, and tt;4d*Nijir 


Upton’s 33-meter (75-foot) “Shamrock,” at left, tad “Sh 

Note the lofty rig of tb« cbtllenfeivlier rtrfttgiJt sheer, tad ]M 
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_ jfAngeles Aqueduct Siphon 

Pressure; Restored by Hydraulic Pressure 


4 VtoiMrtag 

flVigMgtotfim at the terrtflc Sows of «mowtwrto 
ttw MQte ttmeto affcet 

*nH« pmniK WW. Uut which brought to 
-■ end repair of to $Mi* V*B«y steel Inverted 

; . wlCto iw Angel** watercourse 

br which to city <*f Lw Augriw t* to proeota to 
dwwmtte tenter supply from to torch Nevadhi. crosses 
; to Antelope Valley mt to sod. abeh* «m hun- 
■ Mito northwest 4t Urn Augetoe, in fl»*b#pe ot 
* wwrete snd ttteol pips with a 'total lea(ft of 21,6® 

' tost Tb* oottotsle approaches end vtot* the head 
SXOMta 70 tot, and their tool length Is 6.140 tot, 
towtor 14,006 tot of steal pipe, 10 tot to diameter, 
Wttba l)«ad ranging tom 70 tot to a maximum of 200 
tot This Um «u completed lu the Fall of 1012 at 
o ooat of $240,200, and Ja claimed by engineers of the 
Im« Angelos aqueduct to to the longest Hue of pipe 
of such large diameter in exlsteuoe. The thickness of 
tto Steel tanged from 14 Inch to % Inch, 

Or to mght of February 20th, following throe days 
«f heavy rainfall, to two concrete piers supporting 
to 'siphon et a point near to center of to valley, 
Wham to line crosses s ravine, were undermined and 
tot on their sides. The siphon Which was In ope ratted 


By Burt A. Heinly 

at the toe was ruptured, permitting the water to flow 
nut under a very high velocity. There then followed 
a oollapee of 10,000 feet of the siphon. The line lies 
half burled In the ground, so that the under half was 
uninjured, but to upper half was driven in with such 
great force that the upper semi-circumference was bent 
downward. In many places, to within a few Inches ot 


At a point 400 feet from the northern or inlet end 
ot to steel pipe, several of the plates were torn aud 
to rivets sheared, to rupture at this end not being 
fully explained. The pipe was open at both ends, 
allowing the free entry of air. There were no sum¬ 
mits In the pipe and no air valves were installed. The 
concrete approaches, and the %-tuch plate, wore un¬ 


The pipe, ou to morning after the mishap, had a 
"U“ tope ae shown In the Illustration. Its rehabili¬ 
tation by water pressure, while simple hi the extreme, 
is noteworthy on account of the magnitude of toowork, 
and baa attracted to attention of the engineering 
world. 

Under to directtoa of to chief engineer, Mr. Will¬ 
iam Mulholland, new plates to repluce those torn, were 
rolled, sheared, and punched, transported by wagon 
38 miles across the desert to their destination and riv¬ 
eted into place. New piers had been constructed lu the 


interim to replace those which hail been washed away. 

The aqueduct was tla-n placed lu operation. A flow 
of 750 minor’s inches. 405.000 Billions ja-r hour, was 
then turned In. Under u head which lit Urst did not 
exceed two feet, the heavy steel plates, upon which 
steel hammers had hud little effect in the attempt ut 
straightening, began very slowly lo “iron nut.” As the 
pressure was slowly periultU-d to increase, with a 
gradually added flow up to ”000 miner's inches, 1,080,- 
000 gallons per hour, the pits- assumed what will he 
to the layman the unusual sha|a-s shown In the aecom- 
panylng diagram, uutll It returned to Us truly cylin¬ 
drical form. At 0110 time. It HNsuuied the shuts- of an 
elllpae with a major diameter of H feet (I Inches 

To to engineer It will be Interesting to know that 
lu this transition, none of the longitudinal seams wen- 
sheared aud that only a small amount of (-milking of 
the last named seams was necessary In some in¬ 
stances, for distances of 400 or fMMi feet at a stretch, 
to return to rotundity waa nmde with no damage what¬ 
soever to tho pipe. At other points, only the caulking 
tool waa required. For repairing the damage due lo 
collapse, the expense did not exceed #250, and for the 
whole work of repair, which Included cost of and fitting 
In the new plates, building concrete piers, and prepar¬ 
ing against the repetition of the accident, the amount 
expended was within $2,200. 

















A New Rotating Sleeve Motor 

A NEW motor <>t the non-poppet valve tyjx* has just 
appeared tn which a single sleeve acts as a valve, 
whereas jn-actlcully all other motors of the sleeve valve 
type have two sleeves. This motor also differs from 
Others in the fact that the sloeve revolves continuously 
at one quarter crankshaft speed. A few years ago a 
rotating sleeve motor was Introduced from France, hut 
the present motor differs from that la the fact that It 
has a stationary aleeve, or cylinder, 
around which the rotating sleeve 
operates. An Important feature of the 
new motor is that both the stationary 
aleeve or cylinder and the rotating 
aleeve may lie removed readily from 
the water-jacket without the neces¬ 
sity of disassembling the engine and 
separating the cylinder from the 
(tear-case In order to reach the 
aleeve. Not even the timing of the 
gear la disturbed In removing the 
cylinder or the sleeve valve. 

The Improved motor la made up 
Of four principal parts. Outside 
there la the common cylinder cast¬ 
ing, containing the water-jacket por¬ 
tion. Within this Is placed a fixed 
sleeve with enough clearance around 
It to receive the rotating sleeve 
last of at!, conies the piston, which 
reciprocates within the fixed sleeve 
lu the photograph showing the vari¬ 
ous parts, the rotating sleeve Is Indi¬ 
cated at A, the fixed sleeve, or cyl¬ 
inder, at B, while the third view 
shows the sleeve, the cylinder, and 
the gearing assembled. The sleeve 
A is connected with n spiral gear (I 
by He 'huh of squnre-Jnw clutches. 

The gear G Is engaged by a spiral 
pinion I', moulded on a shaft that lies parallel with the 
crankshaft The valve shaft is driven by geared con¬ 
nection wllh the crankshaft, as shown in the photo¬ 
graph of the motor with the cover of the gear-case re¬ 
moved The aectliuial drawing shows how the gear 
wheel O Is clutuiied between the Isittom of the water- 
jacket and (he top of the crank-case and Is not dls 
turbed when either the valve sleeve or (he fixed sleeve 
Is removed. The fixed sleeve, which Is Indicated by a 
solid black line In the drawing, Is formed with an en¬ 
larged water-jacketed head that is held in place by 
means of four bolts. The spark plug Is inserted through 
the center of this water-Jacketed head 
The revolving sleeve ts formed with two rectangulur 
ports V The stationery sleeve, or cylinder, ulso has 
two jowls, marked H and E, the former being the In¬ 
take port, and the hitter the exhaust jsirt. These are 
opened successively at the proper time by the port Q lu 
the revolving sleeve A Because the sleeve revolves at 
e quarter crankshaft sliced, It must have two ports 
which alternate lu their functions This gives each port 
ample time to cool, and permits of better lubrication 
Oil uuder pressure is supplied to the sleeve through a 
spiral groove therein. 

The timing of the motor Is us follows: The intake 
begins to open at 14 degrees past top dead center, and 
attains full oiiening tn 62 degrees. Then it remalus ut 
maximum opening while the crunk travels 28 degrees, 
closing thereafter In *2 degrees, giving a total range of 
102 degrees. The exhaust valve 1ms a range of aliening 
Covering 228 degrees, of which 110 degrees is required 
In obtatulug maximum opening. Then there Is a con¬ 
tinuance of 8 degrees at maximum njieidng and closing 
In 110 degrees, thus bringing the exhaust to closed 



position at 5 degrees past the top dead center. The 
exhaust starts to oi>en at 48 degrees ahead of the bot¬ 
tom doad center, and the intake starts to opea 14 de¬ 
grees after top dead center, and is closed at26 degrees consideration the < 

past bottom center. These timings bnve bees adopted hygroscopic, and thoa 

after careful test to work out a motor whWh will idle is depend*® upon tttib.U ^. .- r , 

at slow speed and develop maximum horse-power at lty of fhe atmosphere* Bot few base a knowhal** *U- 

rnlntlveiy high crankshaft speed. With this timing on in the administration of the cotton adMdtile Ute 

a six-cylinder block motor, with cylinders of 8% by 8% tariff act of October 8ft 1818, the U ft Treasury ; 

-. ■„ Department baa taken Into const*- ’ 

oration the moisture content of cot- 
ton yarn and fabric. 1 Schedule I 
(otherwise known as the odtton 
schedule) of this act provides tier, 
cotton yarn and fabric at ah ad 
valorem rate of duty and establishes 
the lines of demarkatloM of the 
various classification*, according to 



The oven has a one-fifteenth horse-power motor connected by a belt with the fan 
which maintains a circulating atmosphere within the oven. 


inches, operating at 2,400 revolutions iicr minute, B6 
horse-power has been obtained on a block test. The 
weight of the motor Is but 080 pounds. The motor is 
lubricated by a force-feed system, with pressure sup¬ 
plied by a gear pump located in the crank-case. 

Science and the Tariff 

By Dr. E. E. PicfcreU 

D UE to extensive publicity of recent years, every¬ 
one rrallxes that the United States Government 
employ* a scientific means to provide pure food and 
drugs to the consuming public. But few people are 
aware that science is a valuable'assistant to "Uncle 
Sam" in the enforcement of the tariff laws in ascer¬ 
taining the duties on imported merchandise, and that 
the application of every new tariff Is more dependent 
on scieuce. How many persons realise, when they 


the y 

In the ascertainment of (he yarn 
number the Weight of the yarn, or 
doth, Is one of the principal factors. 
The moisture content, therefore, 
bears an imports ut relation to the 
weight, and consequently to the yarn 
number. The quantity of moisture 
cotton cloth or yarn contains de¬ 
pends upon the temperature and 
relative humidity of the atmosphere. 
As an illustration, let ua take a sam¬ 
ple of 840 yarda of cotton yarn, 
which under atmospheric condition's 
of 70 deg. Fa hr. temperature and 68 
per cent relative humidity, weighs 
116.67 grains. The yarn number of 
this sample Is 60, for a No. 1 cot¬ 
ton yarn Is a yarn 640 yards of 
which, under these atmospheric con¬ 
ditions, weighs 1 pound, or 7,000 
grains, and a No. 60 cotton yarn 
weighs 1/60 of 7,000 grains, or 116.67 grains. In this 
sample The proportion of moisture to dry cotton la as 
8% parts to 100 parts, or 0.14 grains to 107.08 grains. 

Exjxme this sample for a sufficient period of time to 
an atmosphere of 73 deg. Fahr. and 40 per cent relative 
humidity, aqd It would weigh 114.10 grains. Its ytm 
number would tie 7,000 divided by 114.10, or 01.8. The 
moisture content would bo 114.10—107.58, or 6.66 grains, 
representing 6.10 per cent of the dry cotton. Place the 
some sample In an atmosphere where the thermometer 
reads 08 deg. Fahr. and the hygrometer records 07 per 
cent, and its weight would be Increased by 121.85 
grains, which Is equivalent to a yarn number of 57.4. 
The moisture content would be 121.08—107.83, or 14.42 
grains, which represented in iiercentnge of the dry cot¬ 
ton contained In the Nample, is 18.41. It is, therefore, 
quite apparent that a few degrees in temperature and a 
variation in the relative humidity has an appreciable 
effect upon the weight of cotton yarn, and consequently 
the yarn number. 

If, on the doy of importation of a consignment Of 
cotton yarn into (he port of New York, the thermometer 
registered 78 degrees and the hygrometer returned a 
reading of 46 per cent. Its yarn number, aa ascertained, 
would be 01.3, and the merchandise, accordingly, classi¬ 
fied under paragraph 256 of the tariff act as ootton 
yarn exceeding 60s to 70s at 22 per omit «d valorem. 
But, provided the temperature and humidity had been 
08 degrees and 07 per cent, respectively, the yarn num¬ 
ber would necessarily have been 87.4, and In the classi¬ 
fication of the importation, a rate of duty of 20 per 
cent ad valorem would have bean assessed as for cotton 
yarn excedlng Alls to 60s. To avoid these differences of 
(Concluded m pat* MS.) 



The mat or with gear-case open an 
^ cylinder set on top. 

















4 %-W* baa reortvsd applications tasurtwy and ' 

, ,-*»** tonwnae 0*<* But, In one sense, tbe X-ray* 

t \0anHk *« produced la to* ordinary 'wtey bavs the de- 
' >1 tibwrtr merits; they are valuable for their pen* 

tea tire powers, hilt for some woi* these axe too marked 
fcmd that If the X-rays Bran an ordinary 
Crooks* tube are need tor vtewtar the chest of a man, 
torinsteitct, then the addition or subtraction of a tow 
frtfcfle* of clothing nahea Utils or no difference to the 
touaHwt photographic Image. Such high penetrating 
ray« were found quite useless for obtaining radio- ' 
jnwpha of anch ddlcato structures as a feather, leaf or 
• plant, or the petal of a flower. 

But it ha* ttaen recently found that by Using * 
ewwtany designed tube under suitable condition*, giv¬ 
ing out the eofteat poeatble X-ray*, not only could radio- 
graph* of such structures be secured, hut that they 
showed sufficient detail to admit of magnifications vary¬ 
ing from 10 to 40 diameters. A tube capable of 
producing there raya waa designed by Undemann, who 
suggested the introduction Into toe tube of a window 
made of lithium glare- Such a window offers but a 
MUght resistance to the passage of the softest X-rays It 



X-ray photograph of 


Tubes of this type have been used by radiographers 
all over the world tor several years, but It waa not 
until the last two years tbit their use in obtaining 
radiographs of thin transparent objects was fully rec¬ 
ognised. Beautiful radiograph* of flowers, Insects, and 
opaque object* were first exhibited In England at the 
exhibition of the Boyal Photographic Society heh^in 
London in October of last year by Plsrre Ooby, for 
which he was awarded a medal. 

The apparatus tor producing such radiographs has 
since been considerably simplified and the experiments 
of Hall-Kdward* have been made with tubes Which had 
been In use tor several months, and with Hut the addi¬ 
tion. of a tow simple pieces of apparatus, which can 
easily bo constructed by anyone possessing an elemen¬ 
tary amount of technical skill. 

The till* with which he has achieved the l ret results 
Is a Bauer heavy anode tube, provided with a Bauer 
regulator. This tube has been In dally use tor mouths, 
and the glass Is heavily coated with platinum. For 
ordinary use It requires to be constantly lowered, as It 
becomes high after a medium etiiosure. 

When working, the vacuum Is lowered to such an ex¬ 
tent that the cathode stream becomes quite visible, and 
should it disappear during the somewhat long exposure 
necessary, more air Is pumited in from time to time. 
For flower studies Ilford X-ray plates are used, en¬ 
closed In a couple of Tyler’s light-tight envelopes. 

The plate to placed at a distance of from three to five 
feet from the tube, and the proper exposure Is learnt 
by experiment The flowers, leaves, berries, Insects, or 
small aulmals are placed upon the envelopes, care being 
taken that the emulsion side of the plate Is upper¬ 
most and the tube la placed over the center of the 
pints, * 

A specimen plate was produced by placing the tube a 
distance of S feet fl Inches from the photographic plate. 
A twolve-luch coll with a mercury Jet luterruirter wa» 
used. Six amperes from a direct 230-volt supply was 
passed through the primary, a resistance of about 12 
ohms also being used. The exposure was 90 seconds. 
The negative was developed with a hydroqulnone-metol 
developer, the development talcing about 10 minutes. 

Should the flower or other object to be radiographed 
be of extremely fine texture, It Is well to Increase the 
distance between the plate and the tube. In radio¬ 
graphing insect* no envelopes should be used, as the 


grain of the paper Is apt to obscure some of the tine 
details which would be visible without them. 

Stereoscopic radiographs may be obtained by first 
placing the tube 1% Inches from the central line to the 
right, and in the second case the same distance to the 
left. The ordinary stereoscopic changing box does not 



X-ray photographs of anemones. 


allow the necessary soft ruys to reach the photographic 
plate. 

Mlcro radlographH can also be obtained, and l>r. Hall- 
Edwards hopes shortly to place on the market a simple 
device for obtaining these with the minimum of trouble 
and expense. 

Inasmuch as these radiographs show the internal 
structure of flowers, Insects, and other objects In addl- 


5M 

tlon to their outline, they open up n great field for re 
search. Their use largely dispenses with Ilu- need for 
dissection, while the periodic radiographing of a grow¬ 
ing plant or small animal ojiens up a field of great value 
to the naturalist. 

A Human Skeleton One Hundred and Fifty 
Thousand Years Old 

D U 11ANK KKOK, of Berlin, has discovered, at 
Oldowuy, lu the north of Uorinan East Africa, the 
Hkelclou of a man who lived, In all probability, some 
150,000 years ago The photographs reproduced were 
supplied by the Hooter to the Illustrated London Xetcs 
and wore accompanied l,j u note to the editor of that 
weekly. The following trauslntlon Is from the German: 

The rare animal fossils of the Teittniy Period yielded 
by Africa decided the Geological Palaeontological insti¬ 
tute and Museum of the I ntverstty of Berlin to exca¬ 
vate the Oldowuy “pit" In three months, some 1,700 
bones were found and tnkpu to Hie e\|s-di1 ion’s camp, 
there to be sheltered curefully undei primitive, Ntraw- 
roofed huls until they could lie numbered, classified, and 
packed for their long Journey The huts In question 
were full of bones and huge relics of elephants Most 
of the tusks discovered were surprising!} long, very 
light, and straight. The Ix-st was :ts meters (10 feet 
5 Inches) lu length Then there wore represented the 
rhinoceros, the hippopotamus, numerous uiitelojies and 
gaxelles, aa well na pigs, rodents, and beasts of prey. 

It was frequently difficult to obtain (lie bones Not 
only was there a dearth of water and a blaring sun, but 
wild animals would arrive unexpectedly mid disturb the 
diggers Rhinoceroses, in particular, chased the men 
from time to time, sending them running through the 
trees and holding them prisoners for hours The crum¬ 
bling walls of the pit provided another olwlucle A 
precious rellf would be seen In alaiut the middle of (he 
50-foot wall, And those seeking It would have to he 
lowered by ropes, or rude ladders would have to l,e 
made and so set that the “And" could be reached 
When, by good fortune, a place was found upon which 
a man could stand, the task was easier, for the natural 
“platform” could be enlarged by the pick 
One dHy brought «'lth It a great suiprlse On the 
steep Incline of the "pit,” the excavators found signs of 
u human skeleton, which was scam laid bare und pro¬ 
tected by a straw roof. The discovery was seen to be 
of extreme age, and In a remarkably tine condition The 
stratum about It was undisturbed, proof that It owed 
its position not to having Iwen burled at the bottom of 
a hole dug down through several strata, but to having 
been contemporaneous with the stratum In which It 
rested. And that stratum is so old geologically that 
the skeleton must date at least from the Diluvial Period 
of Africa, which. It may tie noted, synchronises with 
the Ice Period of Northern Europe No more precise 
date con be assigned to It until It has been compared 
with fossils found during the same excavations. It 
Is typlcully negroid, and the first fossil human form 
found at Oldoway. The skull is highly developed, 
narrow and long; the head Is set deep lu the shoulders; 
the chest is massive. The position of toe skeleton calls 

for notice The legs were drawn up sharplv.. obv I- 

oualy In a natural manner. This Is additional argil 
raent In favor of the belief that the body was not 
hurtl'd; and must be taken in conjunction also with the 
fucts that there are no truces of entombment, and tout 
the contorted attitude Is unknown lu am case of burial 
by man. It would seem that the man was driven Into 
the lake which was once above the spot on which his 
remains were found, or met with an accident on It, and 
was drowned The body would be quiekl} covered with 
the mud at the liottom of toe water and tufa, und so bo 
protected from disturbing Influences 



" ; .T\ ’T' ■ H w fali tow of * prebtotorte wax tmmi *t OWoway, Germ** East Africa. 















SCIENTIFIC AMSSfy® 


The Motor-driven Commercial Vehicle 



ThU department i* derated to the intercut* of present and prospective owners of motor i 
any question* relating to mechanical features, operation and ti 


- — pwapoim::*** editor ^$1 

I of oommetvial motor wMoiet. * 4 ••v' y;.„v*.u.:rMl 


Road Construction by the 
“Penetration Method” 

I N the "|K*iH‘trHtlon method" of rouil 
coiml met ton h permanent foundation la 
Itrat laid, ufter which lurgo crushed stone 
im applied according to the road speclli- 
ciitioiiH A "hot road oiler" In than run 
over the road, applying a hot bituminous 
hinder, which In forced Into the layer of 
criudiwl atone under pressure, lining up 
the Interstices between tin* atone**, and 
holding (hew In place. Aa the hinder 
hardena, the atones are held more firmly 
in place, forming a solid mass of crushed 
stone ami liltuminous material When 
tin* lirsl course Is finished, another lay 
of stone Is rolled Into place, the stones 
coming In contact with each other by the 
pressure of the steam roller, again a hot 
hinder Is applied by the "hot road oiler,” 
lining up any crevices. In this way a 
solid road Is obtained with no openings 
I let ween the stones, and no moisture can 
get Into the road and disturb Its surface 
when It freexes, as is frequently the ease 
In luHeadam roads 'Hie stones are grip]***! 
In the liltuminous hinder, and all spaces 
tilled up, so that the stones eannot he 
picked out by automobile traffic Of 
course, u roud of this type has no dust. 

The machine hen* illustrated Is sjieclnl- 
ly constructed lo deliver the hot bitu¬ 
minous hinder under pressuto. It Is a 
r>Vi-ton truck, having sliding gear trans¬ 
mission with wide* rHiiges of speed The 
niuln lank holds 750 gallons of hinder 
The hinder In the lank Is heated liy <*otls 
of ]>i| h* In the tank, which colls are tilled 
with stcMm This stCHUi Is generated in 
the flash holler at tile rear of the truck. 
The holler Is fired li.v fuel oil, which is] 
carried in a small tank on tlu* right-hand 
side of the truck, and hence Invisible In 
our illustration The steam from the holl¬ 
er is also used lo run a reciprocating 
“pluuger type" air compressor The air 
pressure forces the binder In the large 
tank into the road, A second small tank 
on the right-hand side of the truck car¬ 
ries the water for the bollet The holler 
is u Iso provided with an air primer 
for starting the tire underneath the 
hoi lei 

Suitable arrangements lrnvc hecn pro¬ 
vided for straining the binder when it 
Is taken from the tank, before reaching 
the distributing manifolds situated under¬ 
neath the holler at the end of the truck 
The ojs*rator Is stationed at the rear of 
the truck, dlreclly above the manifolds, so] 
that he can control and regulate the ap¬ 
plication of the hinder to the roud. ITo- 
vision Is made for attaching a nozzle and 
hose to the distributing manifold and ap¬ 
plying the oil locally by hand 

It cun readily ho seen that h full range 
Is reached for the application of binder, 
by varying the air-pressure on the tank, 


by oiamlng ami elosiug the manifold 
ales, by varying the temiairaturo at which 
the hinder is upplJcd, ami by running the 
truck at different sjx*etls. Hinder cai 
applied ut the rate of from y t gallon per 
square yard to ua much as 2 gallons per 
square yard 

Marvelous Growth of the Motor 
Truck Industry 

mrse we all know that the motor 
truck Industry has shown a remark¬ 
able development In the past few years. 

Is plenty of evidence of this, not 
only on the streets of our large cities, but 
ii the country highways. Nevertheless, 
re believe lliat a picture of this growth 
dll startle even the moat observant man. { 
According to statistics published in the 
oiret Wagon, there were, In 1010, 11,000 I 


os 


that 1912, 1918, and 1914 hate each half 
a truck to their credit that t* not abown 
in the drawing. 

Quoting again from Power Wagon, New 
York has 8,900 motor trucks in service, 
and Chicago 4,390, while third position is 
held by Los Angeles, which In three years j 
has Jumped from eighth position, * 

800 trucks, to third position, with 4,000. 
Philadelphia holds fourth position with 
3,000 motor trucks. 

Most significant has been the progress 
in the use of “fleets** of trucks, There 
are now 149 concerns using 20 or t 
trucks, and of these twenty-two operate 
“fleets” of 100 or more. Among owners 
of five or more trucks department stores 
lead, with 2,758 machines; express com¬ 
panion come second, with 3,040 machines; 
and brewers third, with 1,548 machines. 
In actual numbers of trucks, furniture. 



Machine for applying hot Madera 


commercial motor vehicles. 'Hie next 
the number hud grown to 20,000. 
Thereafter the ligurea more thun doubled 
•h year. Tlie year 1912 ended with 
45,000 motor trucks, and lust year the 
final figure rose to 05,000. 

This gcomet rlcul progression cannot go 
on forever or In tin* next few years there 
would la* more commercial than pleasure 
vehicles p, service, and another decade 
would find more motor trucks than people 
In the United Stales llul us yet there 
apjieurs to 1a* no checking of the phe¬ 
nomenal growth Ho far 1914 ap]a*ara to 
he holding its own Already tlie number 
has reached 125,000, and that for only a 
third of the year, viz, to May 1st 

We have endeavored to picture this re¬ 
markable Increase by letting one vehicle 
represent ten thousand. Then the growth 
year by year Is, roughly, uh shown in the 
accompanying drawing. It will be noted 


hardware, and other trades lead, although 
they do not use aa many tracks in fleets. 

Pintsch Gag Residue for Motor Fuel 

W HAT with the comparatively high 
price of gasoline anything that hplds 
even the remote promise of taking the 
place of that commodity quite naturally 
is of Interest to users of heavy motor ve¬ 
hicles. and In this connection the experi¬ 
ence of a prominent gas company in Texaa 
should prove doubly Interesting, for the 
company has succeeded in using with lta 
own vehicles a kind of fuel that never has 
been used before. The compauy in ques¬ 
tion is a large producer of Pintsch illu¬ 
minating gas for residences and railroad 
trains and until very recently had.consld- 
ered it quite a problem to be rid of the 
great, quantities of residue which accumu¬ 
late. Previously, this residue, which' la 


brownish in outer anti a\ 
nature, had been pennltted te flow a wi 
and mingle with the iratera-ft** tatffq 
river. Now, however, « way has b*» 
found not only to one the taatdm, bid, to 
materially reduce the espatt* oCopuftfe 
tag the company's heavy 'trucks as wffifc' 
The residue in passed through a amallrtlll 
and Collected an a slightly tighter ceS 
odorless liquid. This liquid thee is mixed 
with halt its volume of commercial | 
trolenm, the resultant compound costing 
the company all told 11 Oasts a 
In using the compound the ordinary gaso¬ 
line carbureter is need and no need has 
■ ag adjustments of 
either fuel or air supply. Some alight 
carbonization results from the use of the 
hot as this to « light, flaky deposit, 
it to of small consequence and Mown away 
eantly through the exhaust pipes. In 
starting during cold weather slight diffi¬ 
culty also is experienced by the drivers, 
though this to overcome by “spinning** the 
motor rapidly. It to stated that the com¬ 
pany not only uses the new fuel itself for 
its vehicles, thus effecting a material 
economy In operating expenses, and, in¬ 
cidentally, obtaining considerably more 
power, due to the greater number of heat 
units contained in the fuel, but that It to 
producing it in limited quantities for 
the use of others. It Is eximcted that 
other producers of Pintsch gas also will 
make some attempt to turn their unprofit¬ 
able residue into profit as a result of tbs 
experiment of the Texas company. 

Motor Track Notes and Qwriw 

L. 0. V. writes: “What devices are 
there on the market Intended to prevent 
the theft of a motor cur or truck? Our 
delivery cur Is driven by one man who 
often has occasion to leave the machine 
standing for Ifi or 20 minutes while he 
enters an apartment building to receive 
the day's orders. There have been sev¬ 
eral thefts of automobiles reported re¬ 
cently in our city, and as our car con¬ 
sists of a new chassis of the pleasure type 
with a panel laxly mounted thereon. It 
would make as valuable ‘pickings' as 
would a high-grade touring car.” 

A. Nearly every new car is provided 
with a certain form of plug or lock and 
key that ents off the ignition current if 
a plug is ordinarily used, Its Mate may 
be taken by a nail or cotter piu of the 
proper size, while the ordinary ignition 
lock is guarded only by a “blank" key 
or one that can be easily duplicated. 
Consequently, neither of these means to 
especially efficient against the experi- 
of an, automobile thief. Especially 
designed lgultlofl locks are made, how- 
\ In which a famous type of burglar 
proof tumbler lock must be opened with 
anw iMJ 
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V Brimfe*?. Hew York, ,N, X, Thl* tmveutor pre- 
rideadYonn unwhgm to provide • cushion be- 
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Itfommuit Mfo«*» tb« labor of installing on 
electric tome socket: onoMoo ho operate* to, 


readily In norytoo poatOon. 


AUTOMATIC HER MARKER.—F. H. Aau 
trad K D. Oa*NT, 3030 8. 33ad fit, PbllwM 
l, Pn. This Invention provides o nfot eon 


enter* toe neat, a drop of In* or paint at any 
stttyable nature will be rowed to drop upon her 
back. By thU means, to* bene which n»< 
neats Bin be marked, ao oa to clearly ldeot! 
toed) and distinguish them from the ho 


PICKBK'8 BACK.—A, H. Unman**, Corona, 
Cal. The primary object ben I* to provide a 
top for a tack, width will keep sticks and trash 
from fallln* into the each (taring toe picking 
operation. An object 1* to provide a aank Which 
W an Conatracted ay to render it Impoeeible for 
a picker to dip fruit directly into the 
thereto injuring the fruit by the fall 


BON - RKKILLABIJS BOTTLE. — W. W. 
Hmitii. addrrw) Stanley S. Spencer, Darling¬ 
ton, Md. An object ef this Inventtou Is to pro¬ 
vide a receptacle for bolding liquids from 



NON-RKFIhhAhlA BOTTUt, 

which the liquid* may be readily poured, bat: 
Into which the liquids cannot be readily re¬ 
turned after it la once emptied. The device m 


ride* oil and a ballaating compart 
to held and distribute a liquid fo altoet the sur 
face of to* water in which too anchor 1* held 
When la rervlc*, 

CALCULATOR OB ABACUS.—*. C. _ 

train, car* of A. T. Bennett, 144 W. «7th fit, 
Mew Yolk. ». Y. TM* laventteo retoto to 
coaottat eJstbwto known 'tof abaci, and has 
reference more particularly to ths frapa struc¬ 
ture, Which comprises a member carrying ths 


at (b» sods of and) a shape -,— 

member In la normal position if sB ppHtoos 


mmtT bob noth books and tub 

WjCBh—4, WaLHUn, Augwrtq Works. IB-31 
Warstooe Lsnc, Hirmlagbsm, BmBaad. She In- 
veattoB ptoridse th. - ■ " 


stag «ew of tor taavee. with msaas for ad 
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MIUWMICTKH CALinm. 
normal Used distance Ixdween them. It pm- 


to any number and fractional part of 
Standard unite, as machine practice may re- 
1 , can be made by s simple adjustment of 
toe parts. 


UTBNBIL KNOB—R. C, Falsa sod R, 0, 
AKDsaaoK, Somerset, Wie. Address the former, 
meet St., Croix Co., Somerset, Wu 
Jtton rtChtes to knobs for use with cooking 
utensils and too like, and refers more particu¬ 
larly to a device which comprises a knob 
. . »r, fashioned from an elongated spirally 

dltpoeed member, end mean* tor attaching said 
(her directly to toe utensil or body 


_ It *pon a _ 
or ankle and providing said watch with addl- 
i* tor producing * gripping or 
Feet -upon the wrist or anfcls, (or 
of Sttractlnh the attention of the 
wesrer, and thus serving the purpose of 

alarm. 

APPARATUS FOR MANUFAUttJHlNO ICR. 

•U C. Busu, Bo* HU Beaufort, Oharleuton, 
8. 0, This Inrontton provides an apparatus 
be manufactured from 
water containing Impurities In suspension, 
This is attained by providing moving recep¬ 
tacles adapted to receive the water to be frosen 
aad positioned In the Urine tank, the tempera 
tore of the brine being maintained below the I 
fCeasing temperature of the water. 

MATRIX MARKING MACHINE.— W. 
IlKinai* *27 larkaon Bt„ Mankato, Minn This 
invention provides fur recording matter to be 
printed and preserving a paper record of each 
be used as s matrix from which 
may be made; simplifies the type bar 
» that s number of independent 
ly be lowered to different levels, 
ir carrying a plurality of typo, 
the parts to arranged that the letters to be 
printed in a line are brought together by vir¬ 
tue of the level* of the reveral type ban; pro¬ 
vides mechanism for restoring the type bars to 
a predetermined level; provides for properly 
alining and clamping type to enable them to 
make an irapreeaion In the printing of a line, 
and Improves the meehaniam for bolding the 
type character* In position tor 
etnas. The machine may be produced at a very 

radon! cost. 

ALARM_J. Rich has, STO Ralph Av«., 

Brooklyn, N. Y. This alarm is 
designed for nee on door* and arranged 
sound an alarm when a person pushes 

For this purpose use is made of 
an alarm devloe provided with an eseapement 



and a locking 
and releasing tfcrifo tat the fold lever fo mf 4. 
maUy lock toe sane against movement, top 
MM totofof M Mleaafog device Dstoff adapted 

tfiBufir ** w * a *• tat ^ 

Boob FOB TYF* WRITING HACHIKS* 
IAMB ®H® USB.—M. W. form, Bed Ledge, 
ttoafc *«• totoMtoa refofos to a coOapMbM 
Boe 4 to emntotota.a prefoctfoa cover for type- 

writtar tMCktaw and the like, . 1 
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CRULLER SHAPING MACHINE.--1. linn, 
553 W. 4fith St„ Manhattan. N. Y„ N. Y. The 
object here Is to provide a machine which will 
automatically shape dough fed into tho ma¬ 
chine In a predetermined shape, as, for exam 
pie, a cruller, and deliver the shaped dough , 
further, In abaplug the dough by the machine, 
*11 waste ef dough Is eliminated. 

STOP MOTION —K. Bloat, care of 8, can¬ 
ton Bilk Machine Company, Scranton, Pn. An 
Improved stop motion is provided by this In 
vcutlon for nab on resting machines to slop 
positively and quickly the reel In esse of the 
breaking of a thread or yarn or the running 
out of the yarn from It* spool. The device 
requires no flue adjustment or sensitive bal¬ 
ancing hy skilled workmen, and tho parts are 
prevented from being actuated hy mere vibra¬ 
tion Incident to tile running of the machine. 

Railways sad Their Awesssrlm. 

RAILWAY i'AR. r -J. W. BiMttk, care of 
Knuuet Carey, rhlllpstrarg. Mont This Inven¬ 
tor provides a construction of cars whereby 
the car ends will bo disposed at an oblique 
angle transversely of the track, and hence upon 
a collision, the curs will not tend to telescope 
with the ordinary form of car, but by reaaou 
of the car ends bring disposed in substantially 
parallel relation and obliquely with respect to 
the track, will tend to lie thrown to onv side 
of esrli other as they come together hy impact 


SWITCH LOCK. —J II Moons, Kolkston, 
1 The purpose here is to provide an arrange- 
cut which will effectively hold the switch 
lint against the main rail and which may be 
readily released when It ts desired to open the 
■witch by connections of such character as that 
they may he actuated when the switch throw 
lng lever is raised 

AUTOMATIC WHIRTLK.—0, R, Dpni 
F. V. No. d, Elkhart, Ind. ThU invention pro¬ 
vides means which may be disposed alongside 
the track for operating the whistle indepen¬ 
dently of any attention on the engineer's port 
It provides ,m«* ns for automatically operating 
a whlatlu which may lie disposed at prod 
mined points, so as to Insure the sounding of 
the whistle at thaae points. 

Pertaining to Vehicles. 

AMBULANCE AUTOMOBILE— F. W C 
BELL, 2*1 W. 23rd Ht., New York, N. Y. This 
invention provides means tor, at will, convert 
tag an automobile of usual construction t 
adapt the same tor use as an ambulance; pri 
rides sn ambulancn which may he arranged to 
the Introduction of a stretcher without forcing 
persons carrying It to step into tho strm‘1 
provides moans whereby patient and stretch. 
Is- Introduced sidewise Into an automohll 
thence moved across the body in provide 
ssageway for passengers entering the mui, 
side of the automobile, provides an extension 
the automobile body for holding a portion 
of the person of a patient; and provides means 
which the stretcher may be moved in do 
positing the same within the automobile body. 

LOCKING DEVICE FOR AUTOMOBILE!* — 
i. 1 MIYKU, 300 Issnox Ave . New York, N Y 
An object here I* to provide a device tor atlto 
mobiles to prevent theft thereof by preventing 
thorUed persons from running the 
mobile A further object is to provide s d 
which can be readily carried about and easily 
cd, even In the dark 

UN —L GottScholl, 402 Broadway, New 
York, N. Y This sign Is for use on nutonu 
blleB and the like to display a license number 
>ther distinguishing marks which can be dis¬ 
tinctly read, which are visible at night tor 
distance, and which greatly aid the e, 

In detecting the number of distinguishing 
marks as well as aiding the memory In rei 
berlng the same. 

MANURE CATCHER, C II Fnwt'MM 
Lafayette Ht., Jersey City. N J This catcher 
is of the type adapted to he applied to horse; 
while being driven through city streets, so ai 
prevent the dropping of manure In th, 
mts, with the expense to the municipalities 
of cleaning the streets. It prevents the spread 
aeaaea by manure dust In windy weathe 
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INVENTORS ir> ■ timed w mmmumn 
Mum. A Co.. Ml Broadway. Naw York, e 
625 F Straot, Washington. D C . in reurd ( 

Trada-Marka^md Copyrights trswrred Deals, 
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Classified Advertisements 


Advsrttslng In thla coin 
less than four nor morn th 
tnren words to the line 
paaled by a remittance 


Now.—Copies of any of these patent* will 
lie furnished by the HctgNTinc Ahbkican tor 
tan emits each- Please state the namo of the 
patentfo, title o( the Invention, and date of 
fots paper. 


Wt wish to call attention to the fact thal 
e are In s position to render <oinpotrn1 aer 
ees In every branch of patent or trnde mark 
work Onr staff I* romimacd of mechanical 
and ehninleal experts, thorough h 
trained to prepare and prosecute all patent 
applications. Irrespective of the complex nature 
af too subject matter Involved, or of the ape- 
‘ technical, or scientific knowledge ro 


We also have associates throughout the 
orld, who assist in tho prosecution of potent 
and trade mark applications filed in all tout) 
trl« foreign to the United Htatea. 

Muter A Co, 

Patent Solicitors, 

861 Broadway, 

New Turk. N. Y. 
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Imiuirv No 9170 Wauted the name and a 
’ a manufacturer making clock-work nm Inmlr 
tuning window dls|>lay machines as emplov 
Jety raaor manufacture 
fnguir^ Na^W?' ^WanUvb^thc naiiies ai 
export 

Inquiry No M7* Wanted, the name »u,l a 
of a manufacturer of smooth metal mirror tr 
such as are sold In A and 10 ecu I, ston-s »Ith 
ror and a cardboard back. 

'neuirg No. 0070 Wanted, inetenrites - mfi 
D desired concerning available «|„-eb»cns. 
Inquiry No 9i»0 Wanted the namn and u 
at a manufacturer of burners and bandies fo 
heated sad Run 

Inquiry No. 9301 Wanted the name amt at 
of manufacturers of vacuum adhesive hour 
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Metor Track Notes and Quote 

(OoneMrf from me***)', ff. ", 
the proper key before the current c*B be 
turned on. Ixwks of a similar nature lUfe 
also provided to be Installed in tte ftortj 
line. A third clam of tfctaf-proaf atofflfco-] 
bile locks is intended to be placed to **• 
geur-shift slot so that the tram" 
cannot be moved out of the neutral notch. 
It will be observed tlmt all of these loCka 
are designed solely to prevent the car 
from being mured under its own power, 
and it Ih hardly probable that, the tbtef 
would take the machine In tow. Lock* of 
this nature may In* used on the car when 
It Is stored In a public garage, for the 
truck can then be mined about by hand to 
make room for other machines, and yet 
it cannot be run under Its own power 
without the owner's knowledge. 

r , L. K, writes: ‘‘I remember the an* 
nouucement of the manufacturer of a 
half-tou truck to the effect that hi* ma¬ 
chine had hauled six or seven tons. 

1 understand that overloading Is a prac¬ 
tice universally condemned by reputable 
truck manufacturers, I should think such 
an announcement would do more harm 
than good to the Industry in generaL” 

A. If the conditions were exactly such 
1 those cited, you are correct In 
ing that great harm would be wrought to 
the truck industry. Thu l°ad to which 
you refer was not carried directly on the 
half-ton truck, however, but was pulled, 
hauled, by it In much the same manner 
as a locomotive draws a train of loaded 
freight cars. Ily the use of properly-de¬ 
signed trailers, a small truck may be 
made to do the work of several care on 
smooth level road, and the strain on 
the tires, springs, motor, and mechanism 
il will be no greater than would 
*ase were u norms I load to be 
hauled up a hill. A portion of the load 
should la* carried on tlm truck in owle 
that sufficient traction will be furnished 
the wheels so that they will not slip. 
A truck used In this manner Is known as 
tractor, while the trailer may be any 
form of vehicle not propelled by its own 
Hjiecial types of trailers have 
been manufactured to be used in connec¬ 
tion with some of the low-priced pleasure 
cars so that the latter may lie easily 
converted into efficient commercial ve¬ 
hicles. 

J. N. writes: “An ordinance has 
recently been passed In our town prohibit¬ 
ing the use of the muffler cutout on motor 
vehicles. The man who drives our .1-ton 
truck uses the cutout almost, constantly, 
and tells us that it is necessary in order 
to give him sufficient power for some of 
the steep hills. What shall we do if this 
proposed ordinance is enforced?” 

It is probable that the driver of 
your truck shares the populur “supersti¬ 
tion” to the effect that eliminating the 
muffler greatly increases the power de¬ 
veloped by the motor. Testa hove shown 
that, in certain instances, a poorly-de¬ 
signed muffler may absorb from 10 to 15 
cent of tile power developed by the' 
or, but that this is only when the, 
engine is working at its full capacity, 
and that, therefore, the cutout Is never 
really necessary except when the ear may 
be climbing a hill so steep that every 
ounce of energy Is required from It But 
low gear is designed to furnish the 
proper reduction so that any hill may lie 
dim lied without the use of the cutout, 
and, therefore, its use must be an admis¬ 
sion that the motor la in poor condition. 
We would suggest that you overhaul your 
thoroughly, dean the valves, re¬ 
move the carbon, and, if necessary, Install 
larger and more efficient muffler, 


Hie Challenger, “Shamrock IV,” 
Under Sail 

(Conclude! from peg* AM,) 
surface is not auy larger in “Shamrock 
IV” than if is in the older boat. 

It is stated that she has shown beraolf 
to be very stiff, too much so, in fact* for 
own good when the din are light; J 
The centerboard is to be unshipped, and a 
recent dbuwteh says that about *t* tot* 
kbf lead is to be taken from the I 
These changes, together with the da 
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•beaten toe watar-ttna length by over a 
toot and reduce bar time penalty. 
./Among our l&aatrations. the most lnt*r- 
estlog to toot abowing the method of stlf- 
feaitog toe lofty, Hollow, wooden mast of 
“Shamrock IV, M too sowJty consisting In 
a five-ntrat tnmaing. which is applied to 
too mainmast ftt about two thirds of 
tta height, two of the stmts extending 
ntbwartshlp, one projecting forward, and 
the other two at angle* of to degress. The 
"Shamrock” has been tried In strong 
winds, and la asid to carry her lofty rig 


Sating Men from Submarines 

(OtmoMtd from pegs SU.) 


We not only mate tools for 
aB trades, but ftbo « number of j 
useful household articles. They 
are «U of die same Ugh tpmi 
Wei made, Wei Mod a 
Body packed, ay that they™ 
ytm m firet-dam eoodiboa. 
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•Iren la a plate covering a 
treusmltter, which can be broken by the 
rescue party, and communication thus 
established with the men Imprisoned 
below. If the salvage operations are 
likely to take some time, arrangements 
can be made for passing liquid food 
dowiuthe air-pipe, ss has been done in 
the case of dfppr* burled alive under a 
flail of earth, but with whom commu¬ 
nication has been established pending 
their bel|gg dug out The Inventor main¬ 
tains, however, If his Ideas are properly 
carried out, the crew would be able to 
stay at the bottom for a very considerable 
time, an the locker* under the seat In the 
cylinder are supposed to be kept stocked 
With provisions, In readiness for such ait 
emergency, and there is a tank which is 
to he kept filled with fresh water. Ip one 
locker there la an electric battery, to give 
light to the Imprisoned men, and 
» eompremed oxygen. In < 
need. There is a lap an Inner chamber 
round the boat, filled with compressed 
ordinary air, which can be need If re¬ 
quired. Round the freeh-water tank Is 
another tank, In which sea-water can be 
admitted by a valve, to be used as ballast, 
If necessary, and this tank in also to In* 
used as a lavatory and a means of keep¬ 
ing the boat pure and dean—a very im¬ 
portant consideration If life is to be main¬ 
tained for any length of time. 

Science and the Tariff 

(Cssebiaetf from p <xqt AM.) 
classification and assessment of customs 
duties an cotton yarn and Cloth, dne to 
variations in the atmospheric conditions, 
the Treasury Department has declared 
that “f heaever the weight Is found with¬ 
in 6 per cent of Its given equivalent 
weight In the table It will be necessary to 
make further trials of at least four sam¬ 
ples, and If the average weight la again 
found to l«e under S per cent, the sample 
mast be conditioned; that la, dried 
dryness, and a regain of 8 Vi per cent 
added back.' 

Bone dryness of the cotton yam, or 
doth, is a condition In which all moisture 
la expelled, and this ts only accomplished 
by drynefta to a constant weight in a cir¬ 
culating atmosphere at a temperature of 
110 deg. Cent. The regain of 8V4 per cent 
added to the bone-dry weight would give 
the weight of the cotton yarn, or doth, as 
If it had been subjected to an atmospheric 
condition of about 70 deg. Fahr. tempera¬ 
ture and 66 per cent relative humidity. 
The number of the yarn calculated on this 
'* weight Would be the rise of the yarn, pro¬ 
vided ft had hem subjected for a sufficient 
fiertoA Of time to these standard atmos¬ 
pheric conditions. 

In order , _ . . .. 

1 bone-dry weight, the Treasury Depart- 
I meat has recently installed to the D. «. 








The stomach that calls 
attention to itself is not 
a good stomach. The 
servant who requires 
your instruction is not 
serving. The greatest 
attribute a motor car 
can have is unobtrusive¬ 
ness. Service comes 
first, the service that 
you can lean upon, that 

your plans. 




G.V.Electric IndustrialTrucks 

Here are two G. V. Electric freight trucks moving fertilizer at the great 
plant of the F. S. Royster Guano Company at Norfolk. Others are used 
by the American Agricultural Chemical Company. 

Nearly 300 are used by such firms as the National Cash Register 
Company, Pacific Mills, Fall River Line, Brown & Sharpe Mfg. Company, 
Erie Railroad, Lackawanna Railroad, etc., etc. 

One thousand tons of slate have been moved in 24 hours with one of 
these little trucks. The saving and labor is almost unbelievable. 

We build the strongest machine of this type ever produced. We antici¬ 
pate abuse and hard work. Everything is simple, all mechanical parts 
accessible. Single reduction gearing—no chains. 

Write us for special set of literature I0I-F. 

General Vehicle Company, Inc. 

General OMee and Factory ’ 

Long Island City, N. Y. 





“No Fun/* Says He, “Unless You Wear B. V. D.” 

G et the full fun out of your vacation in B. V. D. 
If you're cool , work is play, and either side of the 
- road is the shady side. In B. V. D. you belong 
to the “/ Won't Worry Club," Join it right away, 
attd you’ll daily look at life through rose-colored glass¬ 
es, with a quip on your lip and a song in your heart. 

For year own weltoe, fix the B. V. D. Red Woven Label in your mWTkad make the sales¬ 
man j/bti'u it to you. That positively safeguards you. On every B. V. D.Wrment is sewed 

This Red Woven Label 

or f h 11\ \ It 



“A Man 
Would Die 
in the First 
Alcove”— 

“There are 850,000 
volumes in the Impe¬ 
rial Library at Paris,” 
said Emerson. “If a 
man were to read industriously from dawn to dark for sixty 
years, he would die in the first alcove.” ^ 

And He would not die a well-read man . 

But if a man could know what few great books are enduringly worth 
while and could read those few—Histories, Biographies, Dramas, 
.works of Travel, Fiction, Philosophy, and Poetry—he would become 
Well read, even though he could devote to them but a few pleasure 
moments a day. 

Sixty-seven of the world’s greatest authorities—a Supreme Court 
on hooks—united in selecting the few books that will live forever; 
these few are known as 


* THE FAMOUS 
FIVE-FOOT SHELF 
OF BOOKS 

41 $ masterpieces at a few cents apiece 
Any man who cares to read efficientl 
instead of waste fully, should know 
what few hooks these judgi 
levied, and why. 

He shuuld know why 
too,ooo lucicsstul men 
are finding in ihc Five- 
Foot Shelf just the mew 
Stimulus they need. 

Everything you need to k 
about the famous Five-Foot Shelf of 
Books i* in ofree bioklet. There is g copy 
for you— no obligation{merely dip thtcoapoe. 


Be Guided by This 
FREE 
Booklet 
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vided with a double window (aiioa on 
Inside and gUuw on tfi* ty&fc) 
drop shield, which Denj»tt*«f .law 
of the oven without «wmingth*dt»ft . 

: small ,electric light* are'#**** In'-AW 

upper tnalde corners ot the 
can be turned 011 or off by aswttcb-btttcbn 
ou the (root ot the oven above the doer 
„ One of the lights Is continuous, and mens 
as u source oj Illumination for the oven, 
and the other Is intermittent, and lndl 
cates the uniting and breaking of the 
tact of the heat regulator. 

To expedite the drying, the circulation 
of heated air supplied to the 
rtdully adjusted by .means of a fan situ 
a ted In the back of the chamber, and 
driven by a, 1/1B horse-power motor 
shunt wound, with a speed of 1,100, and 
voltage of 110. Complete ventilation, to 
get rid of the moisture from the substance 
being dried. Is obtained by two openings, I 
■or vents, one on each side of the back of] 
the oven next to the bettjj 
lugs can be closed, or pari 
means of metal plates which fit Ofwr the 
openings, and are readily turned. 

The heating element, which is wound j 
with a high heat-resisting wire, is situ¬ 
ated in the bottom of the chamber fltader- 
ncath a fire-clay plate ' 
numerous holes for transmission of heat. 
The regulation device In fitted la a sepa¬ 
rate compartment made entirely of metal, 
utul located above the chamber. Its ac¬ 
tion depends on the expansion of the 
metal tube through the chamber, operat¬ 
ing a lever, which makes and breaks a 
contact, with proper means to prevent 
arcing. The lever is extended to serve as 
nn Indicator, operating up and down a 
graduated scale on the outside of the oven. 
The Indicator is moved to the desired 
temperature by simply turning tho knob 
screw at the bottom of the scale. 

The oven Is also provided with a doable 
window (roldu an Inside and glass on out¬ 
side), with drop shield, on the side of 
- the oven, so aa‘ to permit operator to 
manipulate the horfsontal rod with fas¬ 
tened hook for removing and returning 
baskets from earlier to connecting rod at¬ 
tached to one arm of the balance. 

To the top of the chamber is fastened a 
l four-armed horizontal metal frame. At 
' the end of each urn Is attached a small 
pulley, and on these pulleys moves an 
endless chain, similar to a bicycle chain. 
This chain I* moved by a toothed wheel 
) on the side of the chamlter, which, in turn. 

. Is moved by a thumb screw on the outside 
, of the oveu. Ten metal hooks are sus- 
Iieuded from the chain, and to these are 
1 swung ten metal mesh baskets, each of 
, which Is 6 centimeters In depth by 4 centi¬ 
meters in diameter. By the aid of the 
thumb-screw, the carrier can be turned, so 
as to bring the baskets Into position under 
the balance to be weighed within the 
l oven. 

> On lop of the oven la an analytical baL 
’ ancc of 100 grammes capacity and 1/10 
[ milligramme sensibility, one arm of which 
' Is attached to a connecting rod which 
passes through si) orMtee into the otfen. 
t By turning the horizontal rod which tra- 
, verses the roar of the chamber, the baa- 
’ kets can be removed from the carrier and 
attnehed to the connecting rod which 
passes Into the balance^ By moving the' 
* carrier the baskets can" consecutively be 
brought In position and attached to the 
t connecting rod. AH the baskets are Ad¬ 
justed so that they weigh the same, add. 
are equal to the counterpoise which is sus¬ 
pended from the other arm of the balance. 
In the conditioning of the samples of 
yarns and fabrics weighing 1,000 grains 
and less, this oven possesses the following 
features tha^ gte superior , to other con¬ 
ditioning ovens, both electric apd gas, that 
\ arc now used in the textile trad*: Cl) ■ It 
„ occupies u small space, about three feet 
'•, square; <2> a cohgUnt temperature with- 
i- In 1 deg- Cent, : spite Can.he. mstemattpdti, 
K (Si ten samples #* be capditkmt#:#' : k|# , 
k 'rime? (4) SB analytical balm** 
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